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G E N E R A L  REPORT 
OP T ~ E  O~BBATIONB OP THB 

AND OP THE 

SURVEYOR GENERAL'S DEPARTMENT, 
FOB SEASON 

Dated Calcutta, 20th January 1874. 
Tms review of the operations of the Topographical Surveys of India for the professional 
seaon of 1872-73, and of the work performed in the several branches Of the 
General's Bead-quarters Office for the year ending 31st ~ e c e m b e r  18731 continues the 
narrative as detailed in the general report dated 15th January 1873. The nature and resultq 
of the entire operations are pretty much the same m previously reported on, and which have 
been belore the Government of India in detail to a very considerable extent, during the 
period under review. 

The seven survey parties r~nstituting the existing sanctioned strength of this branch 
or the departmeot (as detailed in 3 of the last report), were employed, In con- 
linuation of the work of the previous season, in the field of operations allotted to  each, and 
regadlng which full particulws are given under the head " Executive establ~shments," in 
which the work of each survey party is separately reviewed. 

3. The general results of the season's operations and the cost of each survey party for 
"emits of the maon'a operations. the pr&sionaZ year commencing 1st October 

1872, and ending 30th September 1873, are given 
In Ihe S t a ~ ~ c n t  A in Ap endix, showing the total outturn of the  seven surveys to  amount 
'?i3g quare miles of goal topography, of 14,054 aquare miles were accomplified 
On scale of 1 mile to the iuch, 1370 sqllare miles of the Naga Hills, (not-requlrlnfi 
a larger sale,) on two miles to tile inch, and 10,603 square miles, in the Northern and 
hq'er? Chittag~ng~ Tipperah, Lushai,and Munnipur Hills, on the geograph~cal scale of 
lour mile3 to the inch, whi~h was as large as the objects and the nature of the country war- 
""led. The average mileage rate of the whole' comes t~ Rs. 17-12, iyluding the cost of 
t n n n ~ 1 8 t i 0 n  in dvance, which, if taken one year with another, does not dlsturb the mode of 
reckon!ng the CQ3t of the general operations the same system having been observed from the "nn'ng8 therefon if continued, rill '  yield precisely the rnme results if a sepante 
a'lnw'nce made for tho Lriangulation only, lvbich, a a matter of partial detail, is rlllite 
u n n W r y .  

It entimated that, of the large area of 25,327 square miles mhich has been 
surveyed during a ~ ing le  seeson, only 6,136 square 4 % ~ '  * guneyd in British and mile r  in ~ ~ i t i ~ h  krri tory and the 
19,191 square miles were in Nntive States ant1 

Indepndent t e r r ib"~ .  Of the 6,1!jfi square miles surveyed within British districts. the 
FoundI'  'laapur* Maodla of the Central Provinces, the Bnro, Jlekir, Naga, and Northern 



Chittagong Hills of the Eastern Frontier 1vn-9 of tho wildest and most inhospitable nature, 
forest clad, unhealthy, and in parts totally uninhnbited and never before entered by E ~ ~ ~ ~ ~ ~ ~ ~ ;  
lvhilst a very considerable portion of the  Native States in Rajputana and Central 
B u s h r  of the Central Provinces, and Jeypur of the Vizagapatam Agency, were although 
so bad, y e t  very hostile to health and most difticult for survey. 

5 ,  I n  Independent territory beyond the Eastern Frontier of Bcngal, vis., in t l le~ushnl ,  
Kuki, Tippernh, Nags, and Nuunipur Hills, 6,4i3 Survey nlld explornti0n beyond LLO square miles were during this season explored ;md tier of Ucngal. 
mapped on the smaller scale, making, wit11 the 

obtained during the previous season (6,500 square miles), a total of 12,925 square miles of en. 
ceedingly intricate territory, chiefly heyond the British possessions, of which reliable geomra hy 

a ?  has been for the first time obtained, together with much interesting and valuable informatLon 
regarding t h e  semi-civilized tribes along our frontier. Further exploratory surveys are now 
i n  progress along the  southern frontier of Upper Assarn, in the hills north and south of the 
Patkoi range, inhabited by various Naga tribes, who, t h o ~ g h  politically within the Blitisll 
frontier, are only known to  us by the  name of their race. The Patkoi pass (Lewe- pet-^^,) 
crossed over by Drs. Bayfield and Griffiths in 1837, but the position of which was not gee 
glilphlcally determined a t  the time, will, i t  is hoped, be visited and correctly fixed in due 
course. This pass is said to be on one of the most practicable routes from Assam inlo 
Burma11 passing through the Hookoong valley. 

6. I n  the Table B (Appendix) the professional results and cost of the season 1912.72 . - - .", 
now under report, and those of the previous seaon 

Compnrison of the professional results and cost of 
scasons 1871-72 nnd 1872-73. (1871-72), are given, with the view to the corn. 

parison of one with the other, showing a very 
satisfnctory reduction by 2 rupees and 14 annas in tbe average mileage rate in favor of tile 
season under review, and the attainment of a very extensive area, below the mean geoenl 
average cost of such operations, as  explained in several previous reports. 

7. During the  season 1872-73, an increase of no less than 7,417 square miles of tope. 
nraphy, and 2,594 square miles of triangulation, over the returns of the previous season haw teen obtained for an outlay of Rs. 4,49,826. The increase in cost of Rs. 78,280, is chiefly due 
to  the addition of No. 2 Survey, Khandesh and Bombay Native States, and its expansion to 
full strength, whereby additional area was obtained. The expenses, however, have been raised 
by the very exceptional nature of the expenditure for spacial porters or coolies, and fwd 
depbts for the exploratory surveys along and beyond the Eastern Frontier by No. 6 party, 
for which the  Government was pleased to allow a special additional grant to the sanctioned 
estimates of this branch of the  department. 

8. For the increased outlay an excellent return has been obtained (I), hy a very much 
larger amount of topography and triangulation a t  a lower average rate, and (2)) by the know. 
ledge gained uf the country and people along our Eastern Frontier. 

9. With regard to the progressive annual outturn of area, I may remark that wenre 
still engaged on a first survey of the non-revenue-paying, forest-covered, and unprofitable 
portions of British territory, which, during the  past occlipancy of more than a century, hu 
never yet  been mnpped, and of extensive areas in  Native States, which have scarcely been 
visited or explored. In  the present day the requirements of the public service, owing to 
local and imperial public works, are accurate large-scale maps full of detail, in yearly increasing 
numbers. These requirements have been fully met by increased and vigilant supervision in 
the field work, more details and increased accuracy in the topography rendered, and by Ihe 
yearly publication of all mapping produced by Executives on t l ~ c  full scalc of survey with tile 
ail1 of the photozincogmphic process. 

10. With the  incrcnserl cost of labour, supplies, carriage, &c., throughout India, and the 
more ri,aorous procedure ,necessarily adopted for several y e a s  past in the conduct of surveYfl, 
i t  is entirely a question between timc and cost as to what the future results and progrea 
of this department may bc. Largcr scale surveys, and tho more accurate and complete 
delineation of every rnint1t.c feature of tho country, can only be obtained by a moderate and 
reasonable rate of progress a t  the fixed sanctioued present, expenditure. TO secnre the 
present exceedingly rnoderatc cost of survey, and to maintain both the qliality and the 
quhntity of the outt l~rn,  is the main object no-N, and I desire, in these remarks,  morel^ to 
place before Qovernment the very apparent causes which affect, the ol~lturn, expenditure, 
and mileage rates of surveys in progress in Lhe worst parts of India now remaiflillx t o  he 
entered. 

1 1 .  In  Table C (Appcnd~x) tho results and vnltle of the scason's l~.irtngl~lation, ao'i 
Value of tho season's Trinngulation. the average n,lml,cr or plane-table fixings per 

square mile, in topography delineal.cd, are sllown 
Th? value and accuracy of the work in every s b g e  has been f l l l l ~  maintained, nod 
+hrrr: i i  :r rnnl.kerl improvement in the nr~mbcr of plane-table fixings per sqllarc mllet 

on wllich the nccvrate ~lelineation of ths p r o ~ ~ n d  and con~~le teness  of rlelnils su rnal,eriall!' 



of RS: 14,48,780. In the Upper Circle Revenue operations, the Cadastral Survey of the 
North.Nestern Provinces, or measurements of fields on the large scale of 16 inches = 1 mile, 
or310fcet = 1 inch, to the extent of 1,870 square miles, equal to 1,196,588 acres, contained 
in 1,469 villages, have been prosecuted, in which no less than 1,269,882 fields were separately 
measured and mapped. This system of survey of course greatly increases the cost and time 
of execulion, relatively with the scale employed, as referred to in paragraphs 36 and 37 of 
1 1 1 ~  last report. In estimating, therefore, the general rate of the Revenue Surveys, \vliich 
arc now of so diversified a character, i t  is necessary to separate the tedious and expensive 
P'ocesof laying down the "fields," which cannot be calculated by tbe square mile, but by 
thclCre. As far as at present advanced with this new system, the cost is stated to toe 
abut 4af1n8.9 2 pie per acre, say @ 64d. in English money. The whole of the details will 
be found hlly discussed in the report of that brctnch of the department. 

16. The aggregate results of the more modern Topographical and Revcnue surveys 
brought up from previous r e p ~ r t s  from the year 

A g g r e ~ p b  reaulta brought u p  lo date. 1847, as specified in paragraph 31 of the last 
narrative, are as follow :- 

far 14,113square n~ilcs on the inch smle, 500 square miles on 
1.. f inch, and 10,773 square miles on the 4 inch 

geasonl~ fair m n p  
have been rendered, making in all a total of 

, . bnW(Lhc" li, of Lntt. by 
Lmg, 25,386 square miles. nearly all uf which has been 

reproduced by photographic transfers to zinc, 
I inrh sbnda,,, wale. sm of ~ n t  by SW of Lon& and is further now being reduced and compiled 

, D C ~  
for incorporation on the sheets of the Indian 

I j Sbdl map 4 mila =1 inch. Atlas. The area above described will furnish 

m8kr i ~ l s ~ p o ~ i o n s o f  the folloxingAtlas Sheets, 34S.W.. 37 N.E. and S.E., 52 S.E., N.E. 
2 n d N , , v , , ~ ~ ~ ~ . , g ~ N . W . a n d  S.W.,93 S .E .and  S.W., 1 1 9 N . E . ,  130N.W.,S.W.and 
SJ., 131 N.E. and S.E- 

13, sir hrgo sheets of the Simla and Jutog Survey, (scale 24 inches to the  mile), 
~ ~ 4 x 0 .  

and the plans noted on the margin, have 

nbpl el and gn.ira. senlo 24 inehcs =I mih, been rendered. of svhich have been 
~ l ~ t i ~ ~  (Oam Hills) ,, 24 ,, ., published. 

smlutinKStaiioo (Nngn Hills) ,, 12 ,, r,  
naira port(nhopnl Territoly) ,, 12 ,. B. 14. The execution and finish of all 
~wnabnloument(C~nt~1ndin) $1 8 1, these fair maps and plans are excellent, and 

lopainshave been spared by Executives to render theln as perfect as possible. 

15, The total area produced by the Topographical and Revenue surveys in progress, 
with the cost of 

Combined reeultd of Topogrnphicnl nnd Revenue sal.vcye. 
.- .~ . the same during 

Sq. miles. Coal Rs. 
Total up to 1872 ... ... ... 701,963 1.85.79.649 
Add [or 1873 ... ... ... 41,839 14,&,781 - -- 

Total up to 1873 ... 743,802 2,00,28,330 

the  season, is 
given in the. 
margin. The 
combined area 
a m o u n t s  . t o  
41,849 square 
miles obtained 

The disposition of all tllese surveys, b01,h completed and in progrcss, is described in 
Ihr of India attached. 

a t  a total cost 

... sq. ~ i l .  lls. 12 
Dilto ditto . . . . .  44 8 

Oanrrnt nvemgc rnto of 
combined Topogra- 

I~ieal and R ~ V ~ ~ U C  
... . . . . .  Eurvcys 21 9 

-- I 

... 
Lcrnoaamc9 ... 

AblCdulnl ... 
TOM ... 

- 

'7. In the Drawing and. Oeograp\licaI compiling branch of the Head-quarter Office, 

Cartopphv. great progress has been made undcr the enegetic 
of the lndibo Atlns. immediate superinte~ldence of Mr. J. 0. N. James, 

Assistant Surveyor-General, in reducing, com- 
Pi"ng'and inCQr~rattng the latest survey results on t l ~ c  manuscript or origin:ll sheets of 

N.R. 93 N. E.; and S, F . . .  131 N. W.; the Indian Atlas. Nine new quarter-sheets, as per 
"s.E.; $ 9 ~ .  E.; 93 S, w,; 105 9: W, margin,* have been taken up, and very consider- 
t ~b able additions have bceu made to 1 l t  of the 

li9,1~y " "' ''' 7r ''4 1°78 108. la. 118, old fulLsizd double elephant sheets, several of 
which were nearly half blank; additions have .'la P t  

the drawings of 23 quarter-slleetr from tlle:results of Topographical and 
"'rvcys~ i n  P roms  or eornplcled, during the pmt two selaons. 

18. p rmf' lhe rollowing sheets, tile platex of which are engraving in Eoglmd. wplc received d 
' ' r ~  di!rl?g 'Ire Year h o n ~  Lhc (icogral,llical Department, India Office, lo sevcral, 

"ions froln new surveys llave hecn made to complete them up to margins, 

pp-p 

Q. 81itw ... 25,927 
Dill0 ... 14,842 

Ditto ... 30,OBO 

D i t b  1,870 ... -- -- 

... cost RS. 4.40.806 
Ditto ... 0,51,370 

Ditto ... 11.01,266 

DitLo 3,47,614 ... 
Ditlo ... 41,830 1 Ditto 14,4B,780 ... 



or to date ; 44 S.E. ; 46, old full-plate ; 5 1  N.W. ; 54, old full-size plate ; 63 N,w,; 64 
s.W. ; 69 S.E. ; 70 S.W., NW., N.E.;  71. N.W. and S.W. ; 89, old f ~ I l - ~ i ~ ~  p ~ k ;  
90 S.E., N.E., and N.W. ; 92 S.E. ; 104, old full-size plate ; 118 old full-size plate; 
the exception of three quarter-sheets all have been completed and returned to the 
Ofice for the guidance of the engravers a t  home. 

19. I n  all, 47 old and new sheets (full and quarter-plates) Imve either Pmse~'tl~m,,gb 
the hands of the compilers and draftsmen or are now being dealt with. The additions ,, 
the old plates and fresh materials for new quarter-plates have necessitated the reduclioo 
and fair drawing of no less than about 115,000 square miles on the 4 inch scale, or 
would cover a superficial area of nearly 7,188 square inches. All this represents final and 
complete survey in portions of Bengal and Assam, the Central Provinces and Oudh, and in 
the Native States within the Rajputana and Central India Agencies. 

20. In  addition to the above, several valu. 
~eogr8~hieP l  and ~iseellaneous mnpn and compi- able and useful maps, too numerous to detail 

lationa here, but which are described in full in the appen. 
Report of progress in the Drnwin Qeogrnpbical d compiline, nnd Engraving branches by $. 0. N. Jnmee, ix this have either been completed or 

Eaq., Assistant Sorveyor.~enerd. are in progress, the most important of which are 
as follow :- 

21. The standard map of India, scale 32 miles=l inch, and the reduction on 64 miles 
to  the inch, have been further advanced. It is most desirable to replace the old sin sheet 
Sketch map of India, on which much of the information is now replaced by better and later 
material, nnd the old map, which has been on the stone 80 many gears is so much worn 
from the very large number of copies taken from it that further corrections and 8dditioos 
are impracticable. , 

22. The great obstacles to progress with these maps, are the doubts and uncertainly 
which still exist, owing to the perpetual changes in the boundaries of districts and sub-divisions, 
more especially in Bengal, and to the various systems of spelling of names, subjects already 
fully discussed, and which seriously affect the progress, systems and completion of all geogra- 
phical publications. No sooner is a map ready for issue than numerous corrections are 
required in boundaries, head-quarters, and names of sub-divisions, police stations, &c.,and 
alterations and delays are thus occasioned, which are perfectly fatal to the style and finish 
of our best m,nps, and numberless valuable and useful publications are thus delayed and 
deteriorated. 

23. The standard map of Bengal, Behar, Orissa, and Assam, scale 1 G  miles = 1 incb, 
has been greatly added to, and preliminary skeleton photozincographed copies hnvehetn 
taken for immediate purposes. I t  is intended to publish this map in two parts a9 soones 
the internal civil and criminal jurisdiction boundaries are settled, and the final decision oI 
Government regarding the separation of the provillce of Assam from the jurisdiction of Ihe 
Lieutenant-Governor of Bengal and the limits of the new proviuce are made known. 

24. Considerable additions have been made to the map of the Eastern Frontier of Ben& 
scale 4 miles = 1 inch, from the last exploration. This map will soon be ready for litho~raphy. 

25. The general map of Western Bengal, scale 8 miles = 1 inch, bas been completd 
in manuscript from all the latest surveys, and the sheets of the western division are now in 
course of publication by lithography, to assimilate with the sheets or sections of Eastem 
Bengal already published. 

26. A map of Oudh for the Local Gazelteer, scale 16 miles = 1 incb, has been corn. 
pleted, and a similar map of Sindh is under compilation. 

27. A new district map of Darjeeling, showing territorial additions, scde 4 mile$=l 
inch, has been compiled ; maps on the same scale of the Garo Hills (Assam), Hazara (Punjnb), 
and Chindwara (Central Provinces) are under compilation, also , a  new map of BhooIa01 
scale 8 miles = 1 inch, to illustrate a report under publication by the Benynl Go\'ern 
ment. Small skeleton maps on the acale of 16 miles=l inch of the Presidency 2nd 

Burdwan Divisions have been drawn for the Imperial Gaietleer, and skeleton district m'P 
of Banda, Jhansi, Jaloun, Humeerpoor, and Lallatpoor, scale 8 miles=l inch, are under 
publication for the ATorth- Western Provinces Local f7azelteer. 

28. Of the earlier maps of the old Topographical surveys marginally noted, refendto 
in paragraph 49 of the last report, 18 sheet9 on lhe 

Cbot. Nallpom Division, Oanjnm, nod Oriaea. scale have been redrawn at  Head-quarten Rowah. nod Bnndelknnd. in uniform sheets specially for photozincogra~h'c 
reproduction, and 14 more are in various stages of progress. The publication of the?e o!der 
rnatenals on the new system is of the utmost importance for the use of local autllorltles, 
occuples my full attention. 

29. The above, including the compilation and tlrn\vings for Atlas sheets, represe?lsa 
very lnrge amount of tedious compilation and fair manusc~.ipt drawing, in addltlon towhlch 
great deal of rniscellaneo~ls and petty work has been accomplished. Mr. James remykg 
favombly on the very efficient aid rendered by Ness1.s. Baness find Chamarett in the dram'{ 



flpbirnlsmpiling branches; both these assistan! are experienced surveyors, and 
:;:i:flmaSt es,ntia~ &ids for deal~ng with the. greatb increased influx of work caused by 

ie 
geographical duties of tbe Indla Office to tbis department in India. 

fie old for the projection of the sheets or plates of the Atlas of India, as 
,..,a a,,er b the ]ate Mr. John Waker, to myself in November 1868 a t  the India Office, 
,vcre veq incompete, and in some instances the values were altogether wanting. I t  became 

uecesklry, lherefore, to recalculate and revise the whole, and to  elaborate the values for more 
inte,ction~ of the lines of latitude and longitude. This duty has been very 

c,ishbrilymd ef,cientlY performed by Mr. C. Atkinson, Surveyor, 2nd Grade, employed ar 
~ i , t ~ d s m a n , t  Head-quarters. This laborious work was accomplished during leisure hours, 
r,mb is due to Mr. Atkinson for the patience and mathematical ability which he 
l l a ~ p l g $  These complete revised tables are invaluable for the projections of the Indian 
AllDssheek, md hare been in constant use for d l  the plates started in India. 

31, E ~ ~ ~ u ~ ~ ~  progress hm been made in the Engraving branch, notwithstanding many 
difficulties, caused chiefly from the want of a larger 

Engraving. staff of experienced European agency, capable of 
Iloprliog iosbruction to native engravers and apprentices, and of guiding and helping them 

the more advanced and artistic steps of the art of engraving and hill etching on 
 hes small European staff has lately been further reduced by the resignation of 

)lr, J, F. Walsh, hiU etcher, who completed his term of service of five years on the 7 th  
Januarg,aod for Europe on the 15th, and the departure of Mr. J. M. Dalziel, en- 
graver,on medical leave to Europe for a year from the 12th November 1873. I t  not being 
posslllle to find substitutes in India for such skilled work, the loss falls temporarily on the 
ofiee. It is bund to be exceedingly difficult even in England to replace such a hill etcher 
as Mr. Walsh, whose qualifications were of a very high order. 

3 t  No less than 14 new quarter-plates, and one old full-size (double elephant) plate, 
n~arginally noted, havo been completed and pub- 

Indian All08 Sheeia completed. lished during the year; of these, five plates will 
Qovta.plnbNon. 2s.w.; 3N.E.;  9 S. E.' rind require further additions from surveys now in  

,P.w.;ll S .W.;  33N.E and S.E..; 34N.  E.*; 51 progress, and one (the Kurrachee sheet, Sindh) 
E,*; 68 ~ l f i t e  (4 of it). Tot01 15 contains a portion of L(helat beyond the British 

m s t e d a  ore not full op to margins, 
rodvlmeollbem owsit thf rcsulh further sorvey. western frontier, for which no materials from 

either survey or exploration are a t  present avail- 
able. These will be separately submitted to the Government to show the style and extent 

(be work turned out. In addition, 18 new quarter-plates are in various stages of progress, 
and considerable additions are engraving to 14 different quarter and full-size old plates to 
complele hem to the date of our latest surveys. 

33. Tbe outlines of the new 64 miles = 1 inch map of India (in four sheets) have 
heocom~leted, tho cutting of the names is in progress. Names on the map of Oudh 
(16mi l@= 1 inch) and corrections to the plates of Simm's plan of Calcutta are well 

Outlines and names com~leted of the snlall scale (16 miles = 1 inch) divisional 
' For tho lmpmal Qarelleer. map* of the ~ r e s i h e n c ~  and outlines only of 

the Burdwan Division.' Outlines completed of 
lbeamall map of Bengnl* (64 miles = 1 inch). A highly finished plan of the hill and 
lort of galinjar (in Bundelkund) hm been completed for the North- Weslerlt Provinces Gazelteer, 
andalarge chnr t ,  containing heavy numerical details, to illustrate the Great Trigonometrical 

professional report volume, on the reduction of the north-west quadrilateral, has been 
D' l rdva~@d,  all of vhieli are mentioned iu detail in the  statement attached to the report 
" 'qork completed and in progress in the Drawing, Geographical compiling, and Engrav~ng 
branches. 

349 In the Copper- late Printing branch 9,508 impressions (some of them transfers for 

Pletc Printing. stone) have bcen taken of Indian Atlas sheets and 
other maps. The original plates are not used more is absolutely necessary, all the ordinary copies being taken from transfers 

lothe ston% which yield sufficiently fine impressions for general purposes. The plate 
Prlotirl Mr. Martin, referred to in 63 of the last report, joined ou the 20th 
F e t r u p r ~  1873, and gives much satisfaction. 

' V  Thestaff of native engravers and apprentices continue to make excellent and 
"ld9 prop:; thoge originally entertained are now kept fully employed on outlines, 
n'tingl and bill etch~ng ; two of Lhem give very encouraging hopes of turning out fair 
hl'l etchen. The other8 give good promise of learning. Iu a11 30 native incumbenfs 
aPPreotices at present employed. 

3 1  '' E1lro~cm 8L1ff. ten in number, are eedous and painstaking, and they have atbined much 
lmpnmee, $kil! in impart~n: instruction to the natives, to which I attribute much 

'. C, m. Cwrd continues to give me the llighest satisfaction, by the skill hc cIispl? - 
j ~ ~ ~ ~ i ~ ~ ~ ~  ill t,r:liuing the Iargc number of native youths and by the vigilmt 
rPcnmmen,l t h  ~'xl,l1lrot of all the work iu progress. I t  was my pleasing duty 

(;i)vclurntnt of 111dia the conditions on which the engravers, whose 

B 



terms of agreement with the  Secretary of State expired during the preseut month, were 
willing to continue to serve on, and uessrs, ~overnment of Indin. Asficulture. ~v~ rind Coard. Dalziel, a11d Donaldson have hen ntGioal 

Commerce Dcynrtment, No. 746, doted Simln, 4th 
November 1873. in conformity with the orders conveyed in letler 

as per margin. 
37. This is highly satisfactory, and will, I trust, enable me to continue to work this 

important department of the Survey of India with the same good effect as dnrino 
preceding years. The value of the engraving to us in this country, cannot be Overestizated, 
and with such a S ~ ~ e r i n t e n d e ~ l t  as Mr. Coard the best results may be relied on. 

33. The folloving engraved copper-plates of the  Indian Atlas were received durin: 
copper-plntes or the Irdinn Atlas transferred from tile year from the Geographical Department 

Englsud to India. the India Office. Old full-size double elephant 
plates, sheets Nos. 4, 7, 24, 25, 38, 39, 40, 41, 42, 43, 55, 56, 62, 63, 74, 75, 80, 81, 94, g j  
106, 107, 108, 109, 111, 115, 116, 119. New quarter-plates, 5 S.E. and N.E.; 6 S.E. and 
N.E.; 92 N.E.; 105 N.E. and S.W. 

39. I n  this branch the work steadily continues of increasing importance. Captain 
Photogrephie Branch. 

J. Waterhouse, Assistant Surveyor General in  
' 

charge, reports that  during the year, 1,611 original 
maps or subjects passed t h r o u ~ h  the office, of which 105,753 complete copies were printed 
from zinc, besides 2,010 silver prlnts and about 3,000 photo-collotypes. 

40. The following abstract shows the nature and amount of the work performedby 
this process and comparison of the  outturn with that  of the previous year, 1872 :- 

Maps or subjects. 

... Topogmpbicd survey maps ... ... 189 
Revenue survey maps ... ... ... 967 

... District maps ... ... ... 8 
General maps ... ... ... ... 38 
City and cantonment plans ... ... ... 1 6  
MisceUaneous maps, &c. ... ... ... 264 
Proofs ... ... ... . , . ... 

- -- ' I 
_.-. 

~---/ --- 
a Doeimnl square feat of LOO aqusro inrbes. 

I - -  
Year 1873, total 1,611 

Work performed during 1872 ... ... 1,428 1,17,320 8fl.959 

The comparison of results, as above shown, is clearly in favor of the year 1873 in 211 ree 
pecta, and exhibits the outturn of one printing branch only. The subject a.4 here discu%qd 
is intended memly to exhibit the real working power of this branch of the office and Ihe 
wonderful fnc~lity with which a vast increase in its outturn can be obtained to cope wth 
the demand in this country, which appears daily to increase. 

I + 183 

43. The procem of steel facing the engraved copper-plates under the superinkodence 
Genenl Remarb~. of Captain Waterhouse with the apparatus selectd l o  

England by Colonel Walker, Superintendent G E ~ ~  
Trigonometri~al Survey, and from the lnstructiona brought out and introduced bere I1y 

I------- 

- 11,667 + 22,917 
- I ---- ---- _ .  . - .  . - _ _  _-- 

41. There is a very marked increase in the number of subjects dealt with, viz., 181, 
and dso  in the  number of sheeta or sections printed, viz., 22,917 more than in the previous 
year, nnd these actually represent the real labor and work performed. The number of 
complete copies of maps obtained, in which a decrease is shown when compared with the 
number of pulls taken, ex lains that more sheets or sections were required to complete 
map or plan, and this r u d e r  shows that  the euperficial area of the work performed in 187:) 
exceeds that of 1872. 

42. Thin is further and better explained by the following table :- 
- - - . - _ .- - .- __ -. _. . - ----we - - - - - . . .  - - - . - - -- - - - - - 

Bapcrficinl nren i n  Photo,trnnaler B t ~ ~ r f i c ~ ~ ~ ~ ~ "  1 O*nd rnbject., 1 ~eea t i ves ,  quare 1 I sd " 
-------- 



Ikl oEcrr LY 
worked with fair success, but it has been found that the steel surfaces 

, j r a p l ~  

down symptoms of incipient rust in spite of every precaution. I t  is 
ll,erejo,c calil,red unsafe to practice it.further a t  present, lest the surface of some of 

shouid be injured. This dificulty in the Indian climate was 
oriimlc braeen 'd represented. The object of steel facing the plates of Atlas of 

lublo 
UlldlE and tear, 18 not of M much consequence, now that  our impres- 

,ions are laben from the 
hpnin Waterhouse has, with most praiseworthy perseverance, further developed ,. of the p~oto-c~llotgpe process, and fair prospects are entertained of its 

dica,ia rr npmduction of engraved, brush-shaded and pencil or chalk drawings. 

nips, ,,,a prns. ~h~ 
to be derived by this process were explained in para. 67 

o i l h e l a s t  
Captain U'aterhouse mentions the obligations he  is under to Captain. 

R, E,, of tllc Military School of Engineering a t  Chatham in the furtherance of this 
llsef,,l process now being carried on in this branch of the department, and my cordial 

acbnomledgmen& are tendered to that of6cer for the same. 

4j, A method of correcting copper-plates for erasures or additions with the  aid of the 
,,J~rmic battery, has been successfully carried out by Captain Waterhouse from his observa- coos on tile Continent during his visit to Europe in 1868. I t  is similar to  the process 

in the Engraving Department of the Depat de la Guerre, Paris, and the Military 
~ ~ ~ ~ r a ~ h i w l  Institute at Vienna (as described a t  pages 2 to  6 and 152 to 154 of tha t  
oficer's,irep~rt on the Cartographic Applications of Photography,'' &c., printed in 1870), 
rod is hlly described iu the interesting report submitted by Captain Waterhouse on the  
workin! of the Photographic Branch in the Appendix. I ts  advantages are undoubtedly great, 
hr it is simple and cheap in application, and a great saving of labor is secured in obtaining 
a lreslr surlace, while the risk of injury to the plate by the old process of "knocking up" 
 be copper is entirely obviated. 

46. The European assistant photographers and printers, in this branch, have worked 
rell and zealously, and have given much satisfaction. 

$7. Captain Waterhouse's well directed labors continue to yield excellent results, and 
1 am greatly indebted to him for the skill and energy he brings to bear on every duty 
eolrusted to him. He lleglects no opportunity or pains to render the  working of the 
Phoiogra~hic Branch of this office generally useful to every branch of the public service 
rod its great uses are undeniable, 

48. The duty of superintending the Lithographic press establishment devolved on 

Lithographic Broncb. Captain Waterhouse in addition to his other duties 
in consequence of the departure on furlough, under 

' vide para. 63 oc lost report, medical certificate, of Captain W. G .  Murray* 
froni the 5th February 1873, and owing to the 

I m p a u i b i l i t ~  of removing another officer from the Executive Branch in the present weak 
Ihe for administrative duties a t  Head-qyarters. During the year, 481 

auh'ects plans, charts, diagrams, kc.,) passed through this ofice, and we1.e 
'epmhlced, eitller transfer-paper drawings, or drawings direct on stone, From these 
139t6i', were printed, to obtain which 238,712 pulls or printings were necessarily made. 

49. Thus between the two presses no less than 271,528 copies or sheets of maps, 
diagrams, and sketches have been struck off 

Phnln:rfi~hi~ ... , , ,  .,, 111,876 during the year. The issues from the large 
Li''~f'~hic ... ... ... 169.652 outturn of maps published, both to officials and -- Total , , ,  ,.. 271,528 to agents, have involved a vast extent of coloring 

-- and mounting, and given rise to an ini~uense 
business, difficult to meet, as it increases year by Tear, but results of which are believed to be lrigllly beneficial to the public service. 

5 0  Oreat Pmgress has been latterly made in color ~ r i n t i u g  on the stone, which if of 
"Iue. The sheets of the Atlas of India are thus tinted as well as many Geological 

Ibat  Dcl)l,?rtment. By the ncent procurement from England of a better sort of Ppcr' 'I" reiltcnng or indexing for color printing is now better carried out, and the 
Cl lnenq  "'ruel out here may compcta with similar work in England. The map 

to this report is a specimen of coppcr-plate transfer to t b  stone, tinted by C~I~OIIIO- ithogrophy. 

Amnn3t the many maps treated by the lithographic process, two very fair pre- JIRlnary ma 
~ 2 m i l r ~ ~ ~ ! 1 e  of the Bolribay Presidency and the other of the North-West Provinces, 

m a t t r ~ a l q  'rich, to illustrate Administration Reports, have been pablished from the best 
and wilh ~ u c h  ntlditioov and corrections up to date ns wcre obtainable 

Inrn Lelm'BOvemm.nt?. Of the BcngGl administration m q  1,000 copies have also been 
prin'd in colors, cq,la\ to 
S ' ,000 printings ; 33 new I-inch sheets from the results of Revenue 
F ' ~ ~ ~ ~ ~ , , ~ ~ ~ $ ~ d  in Sindh. in Rohilcund of the North-West Provinces, Oudh, Central 
a Geolmic 1 ; two District ma s, scale 4 miles = 1-inch ; a Forest map, ns well as ' a of the Province of 6egu (both rhromo-tiuted), scale 8 miles=l-inch 



61 geological chromo-tint stones, and 81 sheets of large-scale Barrack plans for the public 
Works Department were completed and printed, together with the usual large amount of 

miscellaneous work for various Oovernment departments, complete details regardiug 
will be found in the report on the Lithographic branch in the Appendix. 

52. The assistants of the Lithographic department, and Mr. Niven particularly, have 
earned commendation for the zealous attention to their duties, which are of an arduouJ 
nature, and most trying in the hot weather. 

53. The usual quarterly despatches of all the publications of this department UP to 

Isaoo and sale of mapa. 
date have been made to the Geographical ue. 
partment of the India Office, Loodon, to the 

extent of 5,090 maps. To Qovernment officials in India bona"@ on the public service 
25,817 ma s, plans and charts have been issued from this office al~ne~representing, inmoney 
value, a t  t!e ordinary fixed selling price, Rs. 40,530. To the several local agmt~ 5 ~ 1 4  
maps have been issued, value Rs. 13,435, making a total of Us. 53,965 to the credito[ 
this department. Of these latter, 203 have been issued to Government officials on serviceand 
2,405 have been sold for Rs. 4,355, hut the mouey has not yet been realised from the 
agents. 

59. During the year several interchanges of maps and publications have taken 
with the Australian Colonies, which doubtless will be of much benefit to this department; 
complete sets of the Ordnance maps of England, one-inch scale, have likewise been 
received, and form most excellent studies for members of the department who visit 
Head-quarters. A valuable collection of Swiss maps has likewise been received, whichare 
highly appreciated, and for which special acknowledgments have been tendered through the 
proper channel. A small collection of our new maps, sent to the Vienna Exhibition, war 
presented to the Imperial Geographical Institute, and the photdgraphs of Indian antiquities, 
jewellery, fabricq, &c., were sent to the Imperial Museum of Science and Art. 

55. The question of Office Accommodation has been materially advanced during the 
year by the purchase of the premises No. 9, Park Street, and No. 13, Wood Street, for the 
purpose of huilding suitable offices, printing press rooms, and workshops, for the several 
branches of this department, and the uecessary plane and specifications have been drawn 
out and submitted to the Public Works Department, with a view to the approvalof the 
l;overnment and the inclusion of a part of the cost in the ensuing financial yea3s budget 
estimates. More ample space and accommodation is every day becoming a greater and 
pressing necessity, to meet the increasing wants and due supervision of the various Had. 
quarters Offices. 

56. As in former years, and as acknowledged in paragraph 47 of my last report, the 
services of Mr.  J. 0. N. James, Assistant Surveyor-General, have been conspicuou9,~d 
during the period under review, the labors of this excellent officer have been most ardow 
but rendered in such n way as to call for the expression of my warmest thanks. Mr. James' 
knowledge nnd efficiency in every branch of his profession, and in the multifarious duties 
a t  Head-quarters, are well known and appreciated, but the services he renders aresuchv 
to demand the higheat encomiums on my part. 

-57. The usual cash account connected with map sales is given in the Appendi~ 
During the year ending 31st December 1873, Rs. 4,943-3-7 have been ~ a l d  Illto 
treasury. 30 cash balances are at  credit in the Bank of Bengal, and nll monies reallsed by 
this office are at  once paid into the Treasury, for which receipts are obtained and forwarded 
w~thout delay to the Comptroller Genernl. As a rule, no maps are sold at this ofice. 

58. The several results of the Topographical Surveys and the progress of work In 

the several branched of my Head-quarters Office havllig beeu thus described, thedeta'' 
operations of each executive establishment or survey party follo~v. 



EXECUTIVE E S T A B L I S H M E N T S .  

No. 1.-TOPOGRAPHICAL SURVEY. 

GWALIOR AND CENTRAL INDIA. 

j9, lbrarrivalat ~ g a ,  the usual rendezvuus for the field, the party started under the 
command of L~eutenant HolJich, R. E., Officiat- 

~ ~ ~ ~ b d  Forlions of Scindl~in'n nna IIolknF'9 tcr- ing Deputy Superintendent, with Lieutenant 
n ~ ~ m , l n r l l o ~ ~ ~ c  Touk, Kotnb* Jhalownr, Rnjgarll, Leach, R. E., as Assistant Supcrintendcnt, on the 

Ii~lrBpur. 3rd November 1872, for the ground due west 
o , ~ o o o a h  extending from the Parbutty to the Chumhul river, and between the meridians 
,rrp aofand 770, and the parallels of 24' and 2j0, ai thin which area lay both the  detail 
operalions and triangulation in advance for the season, ernbraciog portions of the Native 
s~tpsruarLinally named situated withln the Indore and Rajputana Agencies respectively. 

60, Torlrds the end of Novembel; the several detached parties commenced their plane 
tabling and triangulation, and the total outturn of 

ltn conllg lurrcgcd, nnd Trinngulation completed \;brlc accomilished L'Y the end 1873 
;o drancc of dcknil survc~.  was 3,000 square miles of final topography, with 

2,320 square miles of triangulation in advance 
o/ topogspl~y, by which 316 points were fixed by observations a t  45 stations, or on an  

average one point to 
-- - - - -  ~- every 7.3 square miles 

of ground, and 117 
61ssa~rn os TUB PAR=. heights were trigono- 

metrically determined, 

- ,  '' 
wslllls 0, 111. test in the field both ir ailn and by check routes across each 

plane-tal~le, are described by Lieutcl~ant Holdich 
Tatopplied to thc G U O I  surveg. as lllost satisfact,ory. Tho average rate of plane- 

mllrn numhr ; tnblc fixings per sqnnrc mile wa.s 10 ; the maxi- ' "'lc ~lme-tables bcing 15, tllc minilllum 8 fixings per square milc. 
0 

LituwnmtT. H. lloldich, R. FL, Officiating Deputy Super. 
intcndrut, in ellargo ... . . . ... 

Lirutrnant E. P. Leach, n. E., Asst. Supdt., 2nd Grode ... 
Ur. 11. J. Ilotst, Surveyor, 1st ,. ... 
,, R. D. Farrcll, Survc).or, 4th ,. ... 
,, C. A .  R. Emllnn, Auistnnt Surveyor, 1st ,, ... 
., B. J. Cornrlius, clilto 2nd ,, ,.. 
,, C.T. Tclnplrtou, ditto 3rd ,, ... 
,, J. H. ().HT~FII, ditto 4th ,, ... 
,, \\I, h!, Kelly, ditto 4th ,, ... 

~oh.Surrcyor,.\hdal Snmnd ... ... . . . 
Ditto Jonln Pcriib:~d .. . . . . 
Dill0 AIHIuI S I I~I IPI I  I : : :  ... ... 
IJillo Ah111ll Gnbr  .,. . . . ... 
Ditlo Gridluri L:dl .., . . . ... 

TOTAL EQUAnE IIILES ... 
~ . - . -  --  

pleted. 

country brought under final survey is crossed from south to north by the 

n,.? Parbutty, Newaj or Parman, and the Kali Sind 
opmt:r2'ion " eouut r~  visited d u r i ~ ~ g  the stnson3s rivers in tile districts or sottballs of Mangaoli 

and Brljronghttr east of the Parbotty, and in the 
ncigI~I>o,~rIlootl of Nahargarh; i t  is flat, stony, '"";"a!a 'darren, but to tile mest, Letween the p l d ~ t l ~ t y  and Ne\vaj, and extending OR 

rivcb the country is \veil cllltivrted md only occasiona~ small strips 
or'l'"g'c 

Tile nloat n~arked f&tllre of tile co,lntry is a clouble range of hills steeply n'pc'l O n  solltll-vest ride, but sloping g ~ n t l y  illto tllc on tho north-rest, \vi~ll gener " O 1 l t ' l - c ~ ~ t ~ r l ~  I 
run till it meets tho ~~~~~j wllere it is lost in a confused mass IJf niy 
(louble scarp of this rxns barely 3 mile and a half apart ~ n d  n'Y ""b 

Pa"llcl; the vallcy betlveeo is in parts covered with dense jungle, with Wasinnnl  
rallcy ytches of cnltivation round small sheets of water, and the sceuery along this 

l a " '  more cspccidly in the vicinity of a hamlet named Rata Dcvi, nearly due enst of tJhr ln  
dcscy l l l fd  Lieutenant Holdicll as very beautiel .  For a co~nplcte descrip- 

pia1le tnllled and triangulated, see Appendix, (Extracts from the Narrntivo 

105 
... 
2fi3 
285 
270 
314. 
202 
190 
180 
262 
225 
2% 
310 
70 

3,000 

running test 
or cheek surveys. 

2,320 

---- 
2,320 
.- ~ - 

yielding ou an average 
I elevation for nearly 
every 20 square nliles 
of the grouud triau- 
p la ted ,  ~vhich is be- 
low the average allom- 
ed, 11ut amply SUE- 
cient for the nature OE 
the country. The out- 
turn is detailed in the 
margin. In addition 
to the above, a survey 
on the scale of 12 
inches to the mile 
of the cantonment of 
Jhalra Patan was corn- 



63. The total cost of the season's opewtiool, 
cost of tho senson's operutionm. viz.,  from 1st October 1872 to 30th September 

1873, was Rs. 62,480-6-0. 

The combined results, as above described, are a very fair return for the season at a 
moderate cost, and fully proves the efficient and economical management of the pl;ly by 
Lieutenant T. H. Holdich, R. I%., 05ciating in charge. 

64. Fair copies of the Field Books and the computations in duplicate have been dul  

Recoss work. 
9 completed, and the standard sheets Nos: 54, gj, 

56, 58, and 59 of degree No. X of this 
have been fair drawn in the usual good style, fit for immediate reproduction by the photo. 
zinco : process, and lodged in the Headquarters Office. Lieutenant Holdicb reports thatno 
arrears exist. 

6 j. Towards the close of the recess some of the assistants of this party mere employed 
in rendering aid towards the completion of a large-scale survey of part of the military QG. 
tarium of Landour, undertaken a t  the request of His Excellency the Commander-in-Chief, 

66. Lieutenant Holdich reports in very favorable terms of the good aid he has received, 
both durina the field season and in recess duties, from Lieutenant E. P. Leach, R. E., ~ s ~ i ~ , .  
ant  super&tendent, 2nd grade, attached to the party, who has, during the short periodo[ 
two years' departmental service, acquired a good knowledge of all his professionald~li~~, 
and proved himself a most promising and useful officer. I have every reason to bewell 
satisfied with this officer's exertions, and record with pleasure my reliance on hisability 
and zeal. 

67. Mr. H. J. Bolst, Senior Surveyor attached to the party, has recently obtained two 

From 3rd November 1873. 
years1* furlough to Enrope, with the object of 
recruiting his health, which had been impnired 

from long exposure and hard service in the field during several past seasons. He is 
deservedly highly mentioned by Lieutenant Holdich, whose opinion also of the zeal and 
general efficiency of the reet of his assistants is most favorable. 

68. During the now current season of 1873-74, the detail survey mill he cootiootd 
west of the area completed during the past year, 

Progrnmmc of operations for season 1873.74, extending south to a little beyond the Chumbul 
river near Mundesor, or from about longi(udc 

76O 30' to 75' 30', and between the latitudes of 24' and 25' in the Xeemuch distritl, 
The triangulation in advance of details \pill be extended over the area enclosed in the squan 
or section of the index map formed by the meridians of 74" 30' to 75" 30,' and the parallel3 
of 2 F  and 25,O covering Neemuuh, Pertabgurh, and Mundesor, being the halves of the Iro 
degree sheets Nos. 11 and 12. 

69. By the return of Captain Charles Strahan, R. E., Deputy Superintendent, 3rd grade, 
from furlough,t Lieutenant T. H. Holdicb, n. E., 

Change of fiecntivo O6icer. was relieved of his officiatina charge at Agraon 
+ reported in letter No. 63 *,, 2nd 

the 3rd November 1873, aGd tire latter officer 
December 1813. has been transferred to No. 3, Central Provinces 

and Vizagapata~n Agency Survey, with the object 
of assuming charge of that party on the occurrence of a vacancy. During the current 
season the party is under the command of Captain Charles Strahan, as before. The return 
of this ufficer was most opportunely arranged. 

70. This party was inspected by myself immediately on its return to recess quarters 
a t  Mussoorie in May last. I was well srllsfied 

Inspection of tho party. with its general efficiency, the style of the work 
turned out in all respects, and with the mode 01 

effecting it in the Field. Lieutenant Eoldich has well and ably performed the duties of h13 
oficiating charge during the absence of Captain Charles Strahan on two years' furlough. 

71. The chief portion of the Mallarajah Scindhia's territory has noa been surveyed 
from the north on the Agra and Dholpoor [rontier, down to the parallel of 2S0,, near SironJl 
and as far west, as the Jhalra Patau and Neemuch districts boundary, comprising 10 SVlam 
degree$. The programme of this party is now, to advance westwards into Rajputanaa 
previollsly reported, between the pnrallcls of 29'  and 25" latitude, thl.011g11 Ncernllcll, blue' 
denor, blcy\var or Udeypoor, &c. Thcrc arc outlying of Scintlhin's tcl'ritn1J 

below the parallel of 24", such as the tehseeln of Easoda and Bllilss of tile soullah M?Ys~~' ' ' .  
as well as Ujein, Augur, Amjhera, and Shalrjehnnpoor sonbahs, but thesc being ~ ~ ~ ~ f l ~ ~ ~  

witllin the Political Agency of Bhopal are untler survey by No. 5 party. 

72. To sllpply a vnc%ncy Mr. G. A. Knight, a qualified candidate, was *pointed ' 
probationary Assistant Surveyor from the 11th August 1873. 



C ~ g t  of 6nn1 TopoErsphJ, 77. During the season u~ider review, the nctl~;~l 
total cost of the survcy amouuts to Rs. 56,825-1,. 
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No. 2 . - ~ ~ ~ ~ ~ R A P H I C h L  SURVEY. 

B B A x ~ ~ 8 ~  AND BOMBAY NATIVE STATES. 

7J, prly, Per from Bhosawul, the r e n d e z v o u s d e ~ ~ t o n  the Great 
Indian Pen in l su l a  

hrlin ,oil 
ScindI1in~S t e r r i h r y , ~ ~ n ~  aud B U W  in  t h e  southern portion I(ailnay, on the l s th ,  

Ibr or central Indin &encJ. and arrived a t  Khar- 

Sorapany rllich bas worked only two seasons in new and dificult ground. tile 
Opioianon tho genmnl raults erpcnditurc. general outturn of thc season is very fair. The 

country b s  been well and closely t r i a n p l a t ~ d .  
auordinga splendid basis for the detail a\lrvey, of which, as atatel by thi. Deplltv 
su*nnkndentin ~hbrge ,  hw been tealcd a d  (roved to  be satisfactory. 'The 

goon, the chief town 
of Holknr's territory, 
south of the Nerbudda, 
on the 23rd November 
1872; vakcels or agents 
a11d escortshnving here 
been provided, work 
was commenced in the 
Nerbudda valley with- 
in a portion of the 
groundmhich had been 
triangulated d u r i n g  
the previous season, as  
described in paragraph 
93 of my last printed 
report. Two detach- 
ments were employed 
On the triangulation 
in advance, to the east 
(from tlie meridian of 

-=.- 

Ilr,P, B, (lirdeslooe, Deputy Superintcndc~lt. 3rd gra'le, 
,b rge, emplo).d tllrougll~ut tile Beld scuson in recon'loi- 
lerinlion~vnoee,~niniug and inatr~~cting newly nl'poi'ltcd 
dsillal,ls ,,,,d Sub.Snrveyors, inspecting nud testillg the  
hnylalio~~ nnd detail ~vork. ... .. F, A, ~ e ~ ~ e t t g ,  Surveyor, 1st ... ... ... ,, 3rd ., ,, R, 8. Chew, ... ... ,, A.  Q. ~vntt,  k t .  ,, 1st 3.  ... ... ,, T. D. Rjno, n ~3 2nd 9. ... ... ly. C. 0 .  Barcklcy, ,, ,# 4th 8 ,  ... ... " 0.T. lsmhert, ,, 4th ,, ... {;b,~urrejcr Sheik Omer . . , ,. . ... ... ... ,, Churnman ... ... .. Canall Wnmm ... ... jio~how Warnnu ... ... ... , AYwr Rubmau ... ... 

TOTAL BQUhlIB I l l B B  ... 

760 lip to the boundary of British Nimar) aud north of the Nerbudda river, between the 
par r I I e I~~f  2Z0 15' and 22' 30,' to work in continuation of the triangulation completed during 
the prccedil~g season. 

74. The ground topo,oraphically delineated in tlie States marginally noted covers an  
area of 1,872 square miles, inclusive of 333 

Starno's outturn. Topogrnphy. square miles of overlap survey, all of which was 
Eolkaf8 Tmi/ory.-Porgunnnhs Amtnlln, ~ ~ 3 .  carefully tested in the  field, both from fixed 

nd, Dbo%'aon, lnrdono, Sonawnd, nnd portions trigonometrical points and by 165 liflear lniles of 
~~~~~~; ;:$::; s ~ , " p " ~ ~ p " ~ u n ~ ~ ~ ; l l ~  check measurements with tlie cham, run from 
Barri,Choiopur, Bbiknngnou, Llhamoaln, scudwa: end to end of the work of every detail Surveyor. 
B ~ M ~ ~ O I I .  The average number of plane table fixings for 

Dhr Slale.-PerEunn~bs Bhalkhnr and Dharnrn- every square of final survey was 74, the yori, silb n prlioo of Tikri. 
BurvoniSfa1s.-portions of Pergonnnhs ~ ~ j , , , , ~ ,  minimum number was 4, and the maximum 15 

Bomni, Rti, Anjar. per square mile. The greatest discrepancy found 
Siiadlia"T~r~l@r~.-Portionof Bnkn~irPergun.  in any of the topography never nb 
fiil~r(Brilish).-portioo of Bcrinon pergunnah, &th of a mile, and this only occurred rarely in 

difficult and intricate ground. 

7j. Theseason's triangulation in advance of detail survey mas extended over 2,013 

Trimgulntion. square miles of ground by observations a t  97 
stations, determining the positions of 383 points 

and 375 elevations. The average error in cotnmon sides of the 1st and 2nd class secondary 
loangles is ?'8 Per mile, and of the tertiary triangles and iutersected points 16.2 
ache3per mtlel differences which are quite inapprecialJe on the scale of the survey. 

''. 
the two seasons this party has now worked, the total area of triangu- 

lalion com~letcd covers 6,953 square miles of country, in which no less than 1,214 points 
hnve 

'led t"k~n~metricall~,  giving an average of one point to cvcry >7 square miles 'grOund~ 
96* elevations have been trigonometrically determined, giving 1 height on an 

7.2 square miles. These results iiecd no comment, as nothing Lctter 
des'redl but owing to tho natural difficulties of the ground they have been attitined 

at 'Omcw"at hher c03t than usual ; but in this early part of the o~~cmtious,  it is scarcely 
lair es'imatc the exact cost of parlial work. 

--- 

Trinllgllls I 
t ion: ~ I I I ~ C  

miles.  
-- 

1,068 
... ... 
... 
945 
... 
... 
... 
,. . 
... ... 

2,013 

PIBY: G(1llIlrC 
milcs.  

-- 

... 
309 
369 

166 
299 

93 
a5 ---- 

1,872 



three fair standard sheets submitted are well dmwn, delineate the ground very cl 
early, and, as far u can be judged, faithfully. Mr. Girdlestone's management has been marked by great 

energy and success. 

79. For the results obtained, the expenditure, though in excess of other smveys, is 
higher than might under the circurnstnnces be expected. As the work progresses, it ir hoped 
the mileage cost will proportionately decrease. The field establishment is nevly Orma,,iolal, 
and the cost of t r a~ r~ ing  and instructing newly nppointed Assistants and ~ u b - ~ u r v e ~ o ~ ~ ~ ~ ~ ~ ~ ~  
the espense a t  present without any immediate compensating return. Again, the counlvk 
very wild and difficrrlt, the prevailing rates for carriage nnd labour are much higher tbro in 
other parts of India, and throughont the Sathpoora Hills it has been found necessary to 
about provisions tor the detached parties. 

80. A very complete nnd interesting descriptiou of the country, with geograpllical and 
statistical notes by Mr. F. B. Girdlestone, as well ns by Mr. N. A. Belletty, Surveyor, lat 
grade, will be found in the Appendix, (Extracts from the Narrative Report). 

81. The triangulation iu advance will be carried on north of the Nerbudda along ,he 
Progrnn~mo for the  field sennon of 1873.74. Vindhya range, in continuation of the work of 

the two previous seasons, up to the parallel 
22" 30'. The topogrnphy of the ground north-east and south of the area completed durioo 
the scnson nncler review, in tletached portions of Holliar's and Scindl~ia'~ territory, northan: 
south of tbe Nerbudda river, and in portions of the petty States of Rurwani and Dhar,~ll 
be taken up. 

82. Wit11 reference to the orders of Government for a complete topographical delinea. . Topngnphienl of plnios portion of tion of certain portions of the Bombay Pwi. 
Phnndcsh. dency, I had the honor to refer under cover ol 

KO. 780, dnted 26th September 1873. my letter ns permargin,*certain proposals madeby 
the Officer i r ~  ch:lrge, No. 2 Kllandesh earl 

Bombay Native States Topographical Survey, regarding the scalc to be adopted for tl~es~~rrey 
of the plains portion of Kbaudesh and the erection of pcrmancnt 2nd easily distinguishable 
village triple junction boundary or other marks. The question, with a recommendation in 
support of the proposals, was referred to the Government of Bombay, and this Department 

Ti.de Agriclllttlrr, Rermoe, rind Commerce Dopnrt 
now awaits the action of the Bombay aothoritia 

meut letter to ~ ~ o l l l b n y  ~ ~ ~ ~ ~ ~ ~ ~ ~ t ,  received ulldcr towards the erection of village tri-junction bound- 
corer of thnt Dc11:lrtment No. 677, dnted 7th Octo- ary marks, to break ground in the plains or 
her 1873. Khandcsh, a measure mucli to be desired, as 
No. 2 Topogrnpl~ical Survey is a.t present restricted to only the hilly, wild, insalubrious, and 
u~~lxofitnhle portions of British territory and to Native States immetliately north and soulh 
of the Nerl~adda river, leaving no scope for any arrangement whereby the party might i~ 
e~nploped with safcty and profit, in healthy and open dnring such montl~s of l l l e  
field seasou i n  wliicl~ the bad aud jungle-clad country is aln~ost deadly. 

83. Nearly every mernher o f  the party has snffercd more or less from the effete of 

Henllh of the  pnrty nnd cnsonltics. 
malarious fevcr along the low ground and hills 
sltirting the Nevhndda valley and In the bad P t . 5  

t No. 87, dntcd loth Jnnunry 1874. of the ~nt11poor;ts. I regret to record (a3 already 
reporter1 to Uorernmentt) that Jlr. T. D. Ryan, 2nd ~ r a d e  Assistant Surveyor, shortly alter 
tnkilrz tho ficld, I ~ c p u  to suffer in hcnltl~. He ohta~nvd leave on medical certificate earl9 
in Jlnrch, an11 died at  Eomhny on the 3rd blay 1973. Another ~ron~ising Assiglant 
Blr. (;corgc Lambert, in Kovcn~ber Inst, mas auddrnly prostratetl at  Bl~osnwul, and conlpelled 
to take Icnre on medical certificate. He (lied, I much regret to add, at  Calcuttn on the 2Ial 
Novcml~cr 1873, n few days after arrival, from typhus fever. 

81. Tl~c  Urp11t.y Supcrintende~~t Iras harl a most tliflicult and trying task to perform ' 
trninir.; anrl employing a 1311mber of newly appointell Llssistants ant1 Sub-Sttrveyors in nrcrg 
tar1 tract of cnnntry, but nit11 the nit1 of his old assistants has well ~erfornlcd thi~,d ' ' '~~ 
hlr. Clirtllestnl~c reports very favorably of tbe good support he reccived from his ass'3~an' 
throoghunt the season. 

cC the Clre+l counlry. 
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No. 3,-TOPOGRAPHICAL SURVEY 

c g ~ ~ ~ L  PROVINCES AND VIZAGAPATAM AGENCY. - - 

86, This party, 
after recessing at Ootacamund, where the state of health of the several 

assistants was brought back to ordinary physical 
pddbo,o, ,, Dmhrfl, ndVi l i  states in t11e powers, started from Vhianagram-their rendez- _ p+on hi Centrnl Provinces of Pan- vous station-for the ground due west of i t  by 

,hipsla, .&pro Budgull rind Golgondn tho the 15th December 1872. The detail survey was 
Y i w p ~ w r g C n q " o d ~ n l ~ o k ~  Rolnpa iu tho Raja  

d l m c ~ u d r ~  Pr~idenc~.  taken up in continuation southwards of that of 
the previous season, from the parallel of lSO 15' 

, ,$o O :  a smll piece on the extreme east below 18') and bounded on the east by 
l l e a n ~ o o f 8 p j ~ ~ : a n d  on the west by that of 81' 30: or through a long strip of 
a,,DQ described marginally, measuring about 1 7 t  miles by 89 milcs. The triangulation in 
advenec southwards from the parallel of 17' 45' through the Rampa talook 
of the flajamundry or Godavery district. 

87, The season's total outturn was 1,636 square miles of final topography and 1,500 
sauare miles of trian- 

Triaugulation. Area surveyed. ghation in advance of 
Senson's ootturo. Square miles. Squnre miles. detail survey in coun- 

bhd 0. R. S~,IOO, ~epoty  Sup~rintendent. 1st ... ... ... 1.500 47 t ry  never before visit- 
i~~rhugo .. ... ... MI. J. H v r ,  Snrvcyor, 3rd . . . .  227 ed, besides the  inter- ... ... ,, J. A. llny ,, 4th ,S .. , ",: polation of a good ... ... ... ... , F.ddomn ,. ... T. E. Cloudion, Asintoot Survejor. 2ud gmde 301 many a d d i t i o n a l  ,, ... ... nr. F. hltigrcn ,, , 2nd ., 2 3 4  points in some of the .. ... ... ,, A. bpr  ,, 3rd ,, 28.2 ground triangulated 

., 0. Vuodcr Deck ,, , 4th ,, And assisted in  { triang,,ation. } 47 during previous sea- 
... ... .. Doooo Campbell, Sob.Survegor ... 1 0  SOUS. 

,, hnold Campbell ,. ... ... ... 3 2  
... ,, \T. Rapman ,, ... ... ... - Colonel Saxton, - 

1,636  Deputy Superinten- Totd sqnnre miles ... 1,600 - - dent in charge, re- 
ports that he passed through the work of each plane table and was well satisfied with the 
lffullsof his emmination. The ground surveyed is described as, with but rare exceptions, 
eslremely difficult, in parts almost destitute of villages and inha\)itants, and frequently no 
labor was procurable. By the season's triangulation 237 points and 230 heights were trigo- 
nometrically determined by observations at 58 stations, and the errors of common sides was 
rillin 12 inches per mile. 

88. The greater portion of the ground taken up by the season's detail surrey bas been 
described in previous reports. I t  is throughout hiptionof wontry visited during the seuon's 

apnliaos. wild, inhospitable, and over-run with jungle, but 
the Deputy Superintendent states that portions 

only require inhabitants to become richly cultivated. The soil is in most parts good, and 
[bere is no want of water. On the extreme east of the ground surveyed, along the Eastern 
Ghbls, and within the meridians of 82O 30' to 8z0 451, and the parallels of 17' 50' to 18' 
10, Colonel Saxton remarks that there are several tracts of country (the best hitherto 
0n"tlced by Europeans) incomparably, superior as respects climatal and sanitary 
characteristicsto anything on the Eastern Gh&, of which I know personally every part." The 

amonp;st these is the " Acuh Mootah of Hill Madpul," s strip of country running from 
"flll.~$t to south-west for some 8 or 10 miles, and about 2 miles wide. To this tract 
colonel hxbn desires to direct special attention, ns i t  is in every way se l l  suited for a 

and i3 eally accessible from the plains, being only 50 miles west, norlh-west of 
""pa". wi'h a level road nearly to the foot of the ghit .  The hills surrouuding rise 

an gatlOn of 5,000 feet above sea level, and large villages were found a t  4,000 feet. 
lFater abundant, and the scenery beantifnl. 

89n a complete description of this ground, and also of the country triangulakd in 
' i v a n q ~  Appendix extracts from Colonel Saxton's Narrative Repon. 

'' AiLhou!2h colonel Saxton is generally obliged to leave this insdulrious tract of 

duties. country by the early part of April, i t  not 
until the 3rd June 1873 that the whole patry had yU" rewm9~arters at Ootacrmund. The sewonh computation8 were unusually bemy, "' brig recess, these, together with the fair mapping, were completed, and r 

.Ports that no arrears exist in his ofice-an imporhot consideratiou 1 8 I"' 
ovcr charge of a party. 

'I' Ibe cost of the eeasonb operations, uir., for 1,5110 square miles of t r i m v -  
Of mwn'8 ~ p e m t i ~ ~ ~ ,  lation and 1,636 square miles of fino1 survey 

amounts to Ks. 63,614-12. 
D 



92. By the transfer of the Senior Surveyor (Mr. Chew) to recruit N ~ .  2 T~~~~~~~~~~ 
Opiniou ou ontturn of work. Survey last year, this party had been 

weakened in the higher trained agency; and at 
the same time a newly-appointed assistant surveyor and three had to bs 
trained in very difficult country ; progress was thereby retarded. Owing to these causes 
expenditure of the party a a s  increased. Due allowance, however, being made for the above 
circumstances, and, for the very short duration of the field sewon, owing to the \, 

e'Y unhenl th~ and in fact malarious character of the country, the season's progress is as fair 
could be expected, and Colonel Saxton, Deputy Superintendent in charge, nnd the older hands 
attached to the party, deserve well, for their perseverance under great difficulties and obslp, 
cles to progress. 

93. The Deputy Superintendent reports in high terms of praise of the exertions of 
his surveyors and assistants, both during the field and recess seasons. 

94. During the ensuing season the final survey of the country south of thathere 
Foture operatione. reported on, and extending up to the limits of the 

old surveys of Vizagapatam and Rajamundry dis. 
tricts on the east and south, and closing on the south-west upon the Rakapili talook the Upper Godavery district, surveyed by No. 2 party, Hydrabad Topographical Survey, 
in 1866-66, will be taken up. This area embraces all the portions of the eastern gb6ts, it 
present utterly unknown and unvisited, remaining for topographical delineation no\v, and 
is described to be a very unhealthy and difficult portion of country. I t  is within the 
parallelogram formed by the meridians of 81° 30' and 8 2 O  30', and the parallels of 17" 151 
and lS', close on the Rajamundry district of the Madras Presidency and the GodaPery 
talooks, and is well covered by the Coast and Beder longitudinal as well as the Belaspur 
se~ies  of the Great Trigonometrical Survey. 

95. The triangulation in advance of details will be extended into some of the south. 
western zemindaries dependent on Bustar or of the Central Provinces extending westwards 
as far as Aheree of the Chanda district ; but as no less than 3,000 square miles of ground 
in advance of topography is already prepared, i t  is not of immediate importance whether 
any more triangulation is executed during the now current field season, due care bein! 
taken to advance the reconnoissance of the country, and to fix proper marks on well selected 
and commanding elevations, so that the observer may experience no delay in these respecls 
when he visits the ground. The officer in charge is well alive to the requirements of his 
survey. 

96. Colonel G. H. Saxton, Deputy Superintendent, 1st grade, who has been in cha%e 
of this party since the year 1849, having obtained 

Change of Exccutive Olcer. furlough to Europe," will be relieved by Lieu[* 
r Mnd~as aeoernl Order?. 309, dmted the 16th nant 1'. H. Holdich, R. E., Assistant Superinkn. 

December 1873,received with Agrirmlture, Rereone, dent, 1st grade, who has so well and ably fullled 
and Cornmerco Department, No. 864, dated 80th De- 
cember 1873. the duties of his late officiating charge of NO. 1 

Gwalior and Central India Topographical S U ~ V ~ Y  
during the absence on furlough of Captain Charles Strahan. LieuLenant Holdich was 
recommended to take charge of this party, and, with the approval of the ~overnmentof 
India, joined i t  a t  Ootacamund on the 20th Novemher 1873. The arrangements necewrg 
for conducting the party, owing to the peculiar difficulties of the country, neededmuch 
forethocght. Colonel Saxton therefore proceeded to Vizianagram and there made over 
cbarge to his successor, where the proposed operations of the party were determined On. 

The information which his long and matured experience so well qualified him to noder 
Colonel Saxton has fully afforded, and I trust that the programme m q  be carried out witbou' 
ruuch difficulty. 

97. Aher a service, departmentally, of nearly 25 years (joined the department on tJib 
April 1849), and the whole of it employed on Our 

Colonel 0. A. Snxton's sewiccs. 
C O ~ ~ I U U O U S  tract of country, embracing the whole 

sf the Qanjam and Orissa Tributary States, as well as Jeypur of the Vizagapataln Agency 
nod the other minor Native States, of late years formed into thc central Provinces~ Or ''I 
that mild and little known country extending nearly from Cuttack and Ganjam down to t hp  
Godavary river, ant1 covering an area of no less than 60,193 square miles, which have 
completed under his sole snperintendeocc, Colonel Saxton is now proceeding 
the prospect of uot returning agaiu to the scene of his old labors. I am anxious thel'eforeln 

place ou record my full appreciation of the long nod useful services he has thus rendered' 
This officer has conductetl his opcrntions during all the above years with great jddgruentand 
discretion, and has been able to remain at his post and produce a fair outturn Year 'Iier 
year, tvhcn few other officers could have done so. Very great improvements have been mode 
of late year3 in the style of the to ogr:tphy laid down, and the mode of rendering it 
standard sheets of this survey, whit\ are now re-produced and regularly l ~ m c d l a l e ' y  

on receipt in this office. Colonel Saxton ha3 my best wishes for his future ~ r o s ~ ~ ~ ' ~ y .  
98. The whole of the above area has been pul,lished in the Atlas of India the Ith 

inch ~cnlc, whilst the older one inch sheets are being now re-dmwn with a view to "'I' 
publication. 



( 16 1 

NO. (-TOPOGRAPHICAL SURVEY. 

N O R T B . B a s ~ ~ ~ ~  DIVI~ION, CENTRAL PROV1NCEs. 
IP fieqouad allotkd to this surrey, and the difficulties and obstacles to fair PrOP99 

c i n ~ ~ . v h i c b  be urrveyor has to 
in it, have already been described in the printed 

aoD3 ,uO.ll and 1871-72. During the eeaaon under review, Borne of .., pdiar llle country along the south-west side of the  S o b a g ~ u r  talook the 

Llin slk of llewab, 
along the north-east border of the British didrich of blandla 

in the Central Provinces, came under detail sur- 
lhe perbnnoh~~f SohngPUr Si''e _ in rwi shngpm or nwnh, rortio,l of vey, together with portions of the zemindaries Or 

iryi in ma uondln 
Of tho i n i u .  estates along the north-western side of the Be1.s- 

ids o, ma, goodo, Pendrn Kori and Lurmi, pur district, also in the Central Provinces as de- 
,lllrbd lolhe ~dupnr district. scribed in the margin. The triangulation in  

a, dekil vlrvey nearly the southern half of the Mandla district, and 
aood prLioo,lon, the northern extremity of the Balaghat district. All this ground is 
o;orioully ,,,,healthy, very wild and rugged, and the difficulties of traversing i t  are greatly 

iocrasPd from 
want, of proper carriage, as camels are of no use; pack bullocks and 

lalloos 
are obliged to be employed, are liable to become foot or back sore, and porters 

orcoolie labor csunot be obtained in the country, the population being extremely limited. 
~b~ area surveyed topographically covers 2,5714 square miles, and within this, in 

Trinugulntion. standard sheet 16, is situated the 
s~on's  outturn. 

y,jor G. C. Dcprce, Deputy Supcriukndent, " Mekal pat" or Amarkantak plateau, 
ISL ~ n d q  in chnrge ... ... 2,900 s+ miles. from which, and within only a few 

Topoprnphy. 
~ , , ~ , ~ , ~ [ ~ g i l l , S o n c y o r ,  2nd Grade ... 323 eq. miles. yards of each other' rise the 
., J. ~'mnmp~~tt 3rd ,. . 294 ,, rivers Soane, Nerbudda, Johilla, and 
,, ~,~~mn,~aistantSnrvegor, 1st Qrnde ... 325 ,, the Elab, one of the principal feeders 
, a r e  ,, 2nd ,, ... 259 ,, 
,, J. E. Willon ,, 3rd ,, ... 303 ,, of the Mahanuddi, which flows through 
,, U. nourte ,, 4th ,, ... 91  ,, Orissa into the Bay of Bengal. All 
, , ~ . n e a d  ,, 4th ,, ... let ,, this ground the Executive Officer, 

,Eub,Surreror Dntt ... ... 274 ,, 
~bsundcr Euiof Sbnriff ... ... 360 ,, Major Depree, states was very care- 

, Imam Sl~nriE ... ... 266 ,, fully mapped, and the average num- 
,, S ~ P R  Shah ... ... 24 ,, ber of plane-table fixings for the season's 
,, Nilkr ... ... 36 ,, - work is lo$ per square mile, while the 

Total ... 2,571) sq. miles. minimum in the work of only oue - assistant was 32th. Every plane-table 
was tested, both in sib and by check routes, by the Deputy Superintendent and the senior 
surveyors of the party, Messrs. McGill and Vanderputt. 

101. The triangulation in advance of the detail operations mas carried over an area 

Triangulation. of 2,900 square miles. Observations were tskeu 
a t  49 stations, by which 320 points and 208 

Leighkwere~rigonometrically obtained, or on average one fixed point for every 9 square 
miles,and one height for every 14 square miles. 

101- Theremarkable uniformity in the height of the hills throughout this ground, and its 
greatly increased the difficulties of triangulating it. A few extracts from lbeDeputy narrative report, descriptive of the country througll which the 

&orit Ken4 Korbn,Lnfa l a b t i n ,  pen&,,, operations passed, and a tabular statement of area, 
number of villages and houses in the zemindaries 

noted, belonging to the Belaspur district, are given in the Appendix. 
Io3' The total cost the season's operations under all heads for the professional year, 
T"!nl c ~ t o f  the aesson3s operations, viz. ,  from 1st October 1872 to 30th September 

1873, amounts to Rs. 67,639-15. 
lo'' was by myself immediately on its return from the field, a t  

lo3pc1ion party opinion on the  season's fifussooric on the 7th May last, and again in Rinlls. 
camp a t  Jubbulpore in November last, just prior I' "' *king lhC 

esciellt atate of the party, and its equipment in respects, "' hi~l l ly  8atisbctory. 

'("' The sewon's Outtarn of work, riz.., 2,571 square miles of final suryey a13 2,900 
milesaf triangulation in advance, at a total cost of ~ s .  57,639-15 %nuas, is excelleut ; and 

""IrDepn' Deputysu~efimlldetltt well merits praise for tile very eficieut cconaloicrl 
mm'ementof lhc party and the zeal with which he pcrforms his duties. The season's fair 
?PP1ng"lI1 bearfa"0r3b1e coml~nriso11 with that of ally other survey. ~ 1 1  tile ground is sell 
''Is de'laea*d' nuPs 1 ~ ~ 1 1  p n p r n d  for imoiediatc reproduction by photographg. 

'(IG' Two I ' rObalionar~ Assistant S~rvcyors, blessrs. Rourke and Read, 2nd two sub- 
Trnining 0t new bnuds, kc. surveyors*, were trarned to field work during the 

' sbe4gbnh and ~ r i p n t i  &littcr,  season ; of these, Mr. Rourke, as already reported 
to Governulent, I regret to say, died a t  Dehra On " *h whilst returning fmnl the field. *' rw hale and strong man, but succumbed to the climate in 

whilst in a feeble atrtc, before time could be obtuned for him to at a hill s(ation, 



108. The programme for the now current field season of 1873-74 is 
follows: lh 

Future opcrntions. triangulation is being extended through 
small remaining area on the westno .ide ?f 

district and the north-western aud eastern portions of the Balagbat district, 
~h~ topography will be carried on in continuation of that of the season under revie\v ;, 
the south-eastern, northern, and central portion: of Mandla district, and in the estateso[ 
Lnrmi and Pandaria attached to the Belaspur district. 

109, Major Depree reports very favorably on the continued good services of l,is senior 

* 1st ~ ~ n u n r y  1874. surveyor, Mr. McGill, recently promoted* tollit 
grade to fill a vacancy, and I have pleasurein 

recording my concurrence in the opinions he expresses regarding the merits of all his assis- 
tants, who have ably supported him during the season. 

110. To fill tho vacancies caused by the death of Mr. Rourlce, and the resignation of 
m .  G. L. Flcmmiug, Probntionnry Assistnnt Sur- S r i ~ t i  Mitter, sub-surveyor, who failed to give 

veyor, 4th Grndc. from 11th Auguet 1873. promise of qualifying, the postings of new ep. 
Atmn Sing, S u b - S u r v ~ y o ~ , f r ~ ~ n  lstseptember 1873, pointments noted were made. 

11 I .  In consequence of the low state of the senior department of executive oleen 
I urged the appointment of a young military officer, with the required qualifications, to 6 

No, ,09F, 8eptem,,er 1873. attached as a probationary, assistant superintend. 
ent to this party, in my letter as per margin; but 

I regret to find that owing to the difficulties of obtaining the services of a subaltern officer 
from the Nilitary Department, the chance of the present field season's training has been 
lost. I may state that i t  is of very serious importance that this Department should be 
recruited and maintained by young military officers, who have gone through a course 
of military drawing and topographical instruction at  college, and who eviuce special 
aptitude and physical powers for a very arduous profession, and without this can be done 
with the existing state of the Indian Army, I do not see how it will be possible to keep up 
efficiency in a peculiar and important department, which in all European countries is deemed 
to possess a military organisation and element. I therefore trust that the services of the 
officer applied for may be granted, as soon as the exigencies of the Military Department 
service mill permit. 

NO. 6.-TOPOGRAPHICAL SURVEY. 

BHOPAL AND MALWA NATIVE STATES. 

112. The programme for the field season's operations described in paragraph 141 01 

my previous season's report was, as regards the detail survey of the Bhopal Agency, 
fully carried .out, and the eastern half of degree No. 111, worlting from east to mob, 
or the standard sheets Nos. 10, 12, 14 and 16 within the parallels of 23" and 24" 
and the meridians of 77"30' and I S 0 ,  together with the large scale survey (12 i n c h  
=l mile) of Bhopal City and Environs, were completed. In  the proposed plan for be 
triangulation, owing to the difficult character of the ground, some modification was necessary, 
and in consequence the proposed series of trianglea along the parallel of 23' was abandoned 
and o net-work extended over the south-west quarter of degree No. I11 and the north-eat 
ouarter of deeree No. 1V. 

u 

113. The season's operations, final survey and triangulation in advance, embraced 
of Nazimnof Rnisen portions of the several Native States marginally 

nnd Knlinktierce. Detnched portions of Sindhin's noted, all within the political superintenden@of 
territory intermixed with portion8 of Rnjgnrh. Tonk, the Agent a t  Bhopal, to the Indore 
Narsingnrh, Kilclripur, and Dewns. or Central India Agency. - - 

114. Of the triangulation in advance of topography, 2,264 square miles werecorn. 
pleted.  observation^ 

Scasou's outturn. Trinngulation Topogrnplly, wero taken at 49 
saunrc miles. equnre miles. stations, from which 

Cnptniu R. V. Riddell, Dcputy Superintendent,) 662 
2nd grnde, iu cbnrgc. 

Cnptaiu J. R. Wilmer,Asat. Supdt., 1st grado 1,612 - 
Totnl Trinngulntiou 2,264 - 

Mr. A .  J .  Wilson, Surveyor. 4th grnde ... .. C. F. Hnmcr, Assintnnt Surveyor, 1st grade ... 
,, E. A.  Wninrigl~t, ditto 2nd ,, ... 
,. H. T. Kitchen, ditto arc1 ,, ... 
,. W. H. Lilley, ditto 3rd ,, .,. 
,, J.  Yurrny. ditto 4th ,, ... 
,, A. Kitchen, ditto 4th ., ... 

Sub.Survegor Prem Rnj ... ... ... 
Ditto Abdur Ralrim . . . ... 

Total Topogrnphy 

Bhopal City survey, 12 ineh?s=l mile scnlo ... 

Also Bhopnl City trinngulntion,&c. 
Also test routes, &c. 

... ... 322 .,. 2 . 9 3  A d t e d  011 ... 273 tho B h o p n l  

... 273 City snrvcy. ... 137 ... 88 
"' Ditto ... -- 
... 2.215 Squnre milea. -- 
... 1 8 5  Ditto. - 

299 were fixed, 
or 1 to cvery 74 
square miles of COUll- 

try, and 242 heighg 
were trigonometri~ll~ 
determined, giving 1 
height to every 91 
Rquare miles; 68 adtli. 
tional heights were 
also determined in 
standard sheets 10 an? 
12, for which tho 
nngulntion had,dun% 
a previous seMOD, been 
executed I?Y NO. 
Topogaphical SurvCF 



ihc 
brought under final survey covered 2,215 square miles irnmelliately 

south of Sironj, round Basoda, Bhilsa an11  raise^^, 
Tapo~phY. dowl) to the village of Deep, or the parallel of 23", 

,of vllicll ~~~~t~ ~ ~ ~ ~ ~ r i n t e 1 1 1 1 e n t  reports was d ~ l y  checked f i r  dtr and by test ljnes 
of mnning "ihblY sat,isfaetory results. The average number of plane-table fixmgs 
ntr quare .mile \ v N d 6 7 ;  tlie in1xim111n fixings per square mile were Y1, and the 

&ini&n 5.3. 

A surrey huecl on close triang~rlrtior~. on the large scale of 12 i~lches=l mile, 
\ViLs made of the City, Fort, and Environs of 

hvcm leSUrrq. ~f n l l n l ~ n l  City nnd Ellvirolls. Bhopal, covering 18h square miles. The ground 

(lie city and Port bas Ire11 very carefully and artistically deliceated. The mathod 
, .rl,cy adopte"~r a correct ilelineation of the gmund is thus described by Captain 

V. ~ i d d ~ l l ,  R, E., Deputy Superinte~~deut in charge :- ,.. . . 

, 4 ~ P c h  the Assistant Surveyors engaged on the delineation of the hilly portions was 
p l , i d e ~  with a rofigl~ instrurne~~t, milde 011 the principh of the ' clinometer,' but a t  the 
moderate cost of four aunas each. The st:tfFof this instrument was 5 feet in height. The 

oulliue,niz., ro:lds, water-courses, malls, buildings, &c., having first been laid down, the slopes 
of [hehills \"ere traversed at numerous poir~ts and in various directio~ls, with the help of the 
dinometer, md the distauces betweell the various points a t  a difference of level of 5 feet 

rnwured. The points llaving beer1 plotted on the plan, the contour lines were 
jOiOpd by eye on the spot; tlie plan ma!. consequently be looked OII as v e y  nearly 
rnntoured, the space between any two contour lines representing a diff'erence of level of 

117. This plan has been pl~otozi~~cographed on the full scale (12 iuches=l mile) and 
rlcorellarrd to tlie half scale (G inches=l mile), and copies have been presented to Her 
tl~ghriess the Begum. 

118. The total cost of the season's operations, for triangulation in advance aud final 
topography, for the professional year, viz., from 

l'bcbtnl cost of the sroson's operatiot~s. 1st October 1872 to  30th September 1873, . amounts to Lis. 57,898-14. 

119. The general results, oiz., 2,264 square miles of triangulation and 2,215 square 
Opi~~ion on the senson's result. miles of topography, are good, and the  expendi- 

ture moderate. 

120. All the season's fair nlapping has beer1 executed in excellent style, and the standard 
iheek, as also the plan of Bhopal City, have been reproduced by photozincograpl~y. 

121. Tlie party ma! inspected by myself on its return to recess quarters in May last, 
Iuspcction of Porty. and also in the field at  Bhopal and Sehore during 

the early part of the present current seasou of 
1873-74. Its state of efficiency in all respects, both in recess and in tlie field, met my 
ful l  approval, and is highly creditable to Captain R. V. Riddell, R.E., Deputy Snpcrin- 
lend en^ i n  charge. The negotiations with Her Highness the Begum, for the satisfactory 
P'osecptloo of the operations, were of the most satisfactory kind, and the co-operation 
and afforded by Colonel Osborne, Political Agent, all tha t  co111d be possibly desired. 
T'lebcst results ]nay be anticipated from the ready and cheerful assistance rendered by the 
W'~le of lllis State, and this Department is unrler great obligations to Colonel Osborne, 
and to tile Begun), for tlic same. A suitable atlas has been made and forwarded to Her 
B1dlln~ss the Begum, containing all the standard sheets as published. 

Iz1. J. R. Wilrner, s. c., Assistant Superintendent, who for several years 
Tmoscers nud postings. past has rendered excelleut service with this 

Rrrrvey, mas transferred to No. 7 Rajputana and 
sin"n s u m e ~  11lld.r Captain George Strahan, with the object of extending his experience 
'!I' lnini1lg under different oficers. M well as of allowino him the opportunity of acqsiring 

9 'knn'qle'lgc Of tol)o~nl)llical I r t c h i ~ l ~  on a large scale hilly ground, a t  high elevations. 
Hc '"ls 'lierefore relieved by Mr. 8. Borst, Assistant Superintendent, from No. 7 survey a t  
'I' ~ 1 0 %  of tlie recess season. 

I r e  A. J. Wilson, Surveyor, 4th grade, reqlliring a respite from incessant field duties 
I n  lad clirnata~ transferred to the Head Qu:~rters Office, in the place of Mr. E. S. P. ~\tkinroo s . 

u1ve~or,4tll grade, au~l  2nd Geo,omphical Examiner employed on the re-drawing 'I" o'" of the Danjam m d  OrismSurrcy, wit11 a view to publication to complete 'hc series uniform 
with the modern results alld returns of the surveys, and who has been 

r'poq'cd drarvu. No. 7 To~opapliieal Survey for field duty, from which he was ternpoi-arily with- 

T. Downs 124. Two newly-appointed Assistant Sur- 
" G.R~dpbing , } l l th  A n w t  1873. veyors were posted to this party to fill vacancies 

from the dates specified opposite their names. 
r; 



125. The triangulation will be advanced in continuation neslnards and so,lgnmb 
progmmme for the ellslling field senson. of that executed dllring the seam-, under review 

into the degree sheets rnarlted IV, V and VII ol; 
t he  index of this survey, and tlie final topography will be taken up of the western llBlr 
degree sheet I11 (between latitude 23" to 24" nnd lollgitnde 77' to 77 80'). together rilll 
the ground nnrth of the Nerbudda river immedintely above the stat1 n of H ~ s h ~ ~ ~ ~ ~ ~ , ~  a 
in standard sheet 26, which is much wanted to  fill u p  the slieet of tlie atlas No, 53 S, E,, 
contnining o large portion of the Hoshungabad District wl~ich came uuder the &venue 
Survey of the Central Provinces sorlle years ago. 

126. Extracts from the  Deputy Superintendent's Narrative Report cIcsc~.iptive of the  
country through which the senson's operntions have passed, together with a nle~norand~~l~ 
the  Forts 8f Raisen, Bbilsa, and Bhopal, are giveu in the appeuclix. 

127. Captain Riddell, Captaiu m'ilmer, and the assistants of this party, are entitled to 
commendation for the satisfactory outturn realised each a~~cceetling year. Cal,taill WiImer, 
Assistnnt Superintendent, and ?dl*. A. J. Wilson, Surveyor, 4th grade, ;&re honorably 
mentioued. 

No. 6.-TOPOGRAPHICAL SURVEY. 

KHASIA, GARO, AKD NAGA HILLS. 

128. I n  order to  meet the  pressing demands of the Government of Bengal for 1he 
further exploration and conlpletion of tlie surveys 

Gcngmphicnl rxplorntions and reconnoissnnec nlong On the Eastern Fl.ontier in the Northern cllitta. 
thr Ensteru Frontier of Beopnl in the Gnro, Nngn. 
~ l u n n i p o r e  hillr, ns ns in the s ~ , ~ ~ ~ ~  cschnr, gong hill tmcts, the  Tipperah. Lusllai, sod Cnehrr 
Tipperah, Lushai, nnd North Chittogong hills. Ilills, the Gnro hills and in the Naga hills district 

and along the  Northern Munnipore Fros!ier, 
special arrangements, ns referred to  in paragraph 153 of my last report, were uecessnry to 
ellable this party to operate in the extensive ant1 detnched portions of country nbove 
described. 

129. By the return of Najor Godain-Austen from r~irlough on the 29th October 1872, 
and the addition of Mr. G .  H. Cooke, Assistaut 

Dctnrhmcnt No. 1 ,  under Mnjor Oodain busten- Sllperintendent, Revenue Survey, the four several 
1. the N a p  nnd Munuipore hills. det~chmeuts,  as per margin, were formed to  act 

Dvtnchment No.2, ondercnptain w. F. Rndglc~- independently in the ground assigned to each, I n  the Tippcmh, Lushai, mud Cachnr bills. 
Detnrl,lnent N ~ .  3, under G. H . c ~ ~ ~ ~ ,  E ~ ~ . - I , ,  wllich lay widely apart. The rel)ort$ of these 

the Sorthero nnd Enstern Cl~iltngone hills. special operations of the detnchme~~ts ooder 
1)ctnchment No. 4. under Licuteunot R. G .  Wood- nfajor H. H. Godwin-Austen, Captain \V. P. 

thorpe. E B-lu the Onro hills. Batlgley, and Mr. G. H. Cooke, having nlrady 
NO. 313F. dated 27th June 1873. been fully commented on and submitted to Govern 
,, 408F. ,, 16th JUIJ ,, rnent, with my letters marginally ~~otetl' a d  

printed, i t  is unnecessary to review them again in 
full, bu t  t,hc professional details will be briefly recapitulatetl, in con~~ection with the work 
of No. 4 detachment in the Garo hills, under ~ i e u t e n n n t  R. G. Woodthorpc, n. E., Assi.jtaot 
Superintendent, so as to keep the hislory of the operations of this party together, and to 
render the general results of the topograpllical operatlous complete for the season under 
review. 

130. The special objects which i t  was desired 19- the Ben,oal Governmen1 to secure, 2nd 

Ohjrcta of the nevernl detnrhecl serrcgs. shlch let1 to the dis ersion of the party from,lb 
contiuuc~us course, an! tlie systematic proseculloD 

of the Nngn hills surrey, were as follow :- 

1st.-The demarcation and survey of a portion of the  Nnga h i l l ~  l~orlntlary contermloolls 
with the Munnipoor Native State boundary, and the exploration of the extreme froutier 
along the Patkoi range as far eastward as could be reached. 

2nd.-The continuation of the survey and exploration of the Tipper$\ C ~ l l a r ,  and 
Lushai hills, pursued in tlie previous season the nlilitary elrpedlt~on under the 
two columns, which advanced from the north and s o ~ ~ t h  respectively, with the object of  

fixing on a auitoble defensive linc of Iionndary along the entire British Eastern Frontier and 
country inhabited hy several Lushai and Koki tribes, extending from the southern hoandy 
of the district of Cachar in Iatit~tde 2+0].i' to a point on the eastern boundary of 
Chittagong in latitude 22O (Keokrnrlon,a hill peak), and also to complete the geogrnllhlal 
recnnnoisance of the blank nrea in the Tippcmh and Lushni bills between the parallels 
23' 30 and 2,b0 13  and the meridians of 91° 45' and 93O. 

3rd.-A military reconnaissance of  the unsurveyed portion of the Garo hills inhabited 
by refractory tribee agaiust whom a military demonstration was about to be made. 



l l  dfle ol,jwts were fu1$ attained, except the exploration of the Patkoi range 
131. A. further east than lougitude 94" Is', whicll owing 

nalllts ob111iud to opposition on tbe part of the Munnipoor 

, , 
I I I 1 7  KajaL, as already reported to Government (vide 

s n 4 r 1 ' ~ ~ ~ , ~ 1 ; u l , ,  .UII b n l n e r c e .  Nu 669, correspondence marginally noted), caused the di- 
Ar,ic~dtnre3 

,I,ls1 ,lhodol@r lBi3 
version of the operations under Major Godwill- 

,,lIdC1 
Llle Eollt~l or Nunnipnor side, and led to the survey of a large portion of the 
Staa bettveen its displtted northern boundary and the capital, as the only means 

J l u l l n l l l P n ~  tile r~tab]ishrl,ellt during the interval. 
o[ ll(ilis~l~3 

13L, Tile 
~ o r k  cfiected by each detached party are given in the margin, yield- 

ing in all an area of excel- 
___~-- ___-/-- lent geographical survey 

over 11,273 square miles 
inclusive of 673 square - miles of overlaps and 

1 1 , ~ ,  collnin Aa'l'n. n@pUtJ 
~ u l + , i a l s n d r o l , ? ~ ~ g ~ ~ ~ ~ e ,  ill c l l a r ~ ~  

11680 

scale. 

, .. .. ~ . a * o  .... 

nllo shair a ~ l i l a d i n  . . i0 a .. .. with the work of pre- 
-- vious seasons and with 

l v r ~ ~ ~  w ~ a s  .. 11;2i3 1-TaT 
. -... - --. the principal Great Tri- 

gouometrical Survey tri- 
rupl;ltio~~ of the Eastern Frontier. 

133. Obser\.alions were made at 86 stations, from which 305 points and 193 elevations 
atre dclernlined, at~d thus a sufficient knowledge of a very large tract of wild and hitherto 
llrl~rodden nod onknow cootitry was obtained, which adds very materially to the map of 
Illdin. 

131. The reports fi~rnisl~ed by the officers in charge of the several detachments furnish 
a great variety of very valuable ant1 interesting 

Gmpraphicnl nnd slnlisticnl notes nnd iufur~i~ntion 
lurnitllal hy Exenltirc3. information connected with the Eastrrn Frontier, 

descriptive of the country, tribes inhabiting it, 
elirate, gec~loyy, &c. ; these are gven in full in the appendix and are well \vorthy of perusal, 

111ry fi~rtlisl~ reliable information, from personal observations, of an important frontier 
itllich has uow For the first hiole been visited, explored, and mapped by British officers. 

13.5. Tile total cost of the season's operations amounts to Rs. 86,738-G*, exclusive of 
charges incurred by local civil officers for traus- 

Cost O ~ I I I O  s~osou's opcrntio~~s. porting provisions to the various depats in the 
' 01 [bin Rum, Ra. 76 862.8 ans provided from interior of the Lusliai country for the  use of the 

Illranctiand estimntes ~opo~r,lpl,icnl Survey GIII~VCY establishments and the military or police 
I'nnch, (sn~vlmlentcd b the luldilionnl grant of escorts which accompanied. The nature of these 
R''23,m0 al'olv\-ud to meet tlta erceptiollul nature of special surveys beyond the British Frontier and "" cbnrpfa for sllrvev nod explorntion beyolld tile 
llrilish Frontier, rjgieu,t,lrc Itcvmllr,end into totally unexplored and unknown ground very 
""P De~nrtlllc~ll letter No. dnted 2ot1, sparsely inhabited by unfriendly arid semi inde- 'r11Bi3), and "3: 9.875.14 

a n 0  provided fro111 the pendent hill tribes, necessitated arrangements of a 
" n r ~  ' ~ 1 ~ ~  e e t i 1 1 1 n ~ a ~  for LIIC cleputntio~~ 

kind. TIle cost of pmviding "'" A@rirhnt ~npcrintendent nlid ),is field astat,. 
I"hment emQlogedon the Northeru cllitbgollg llills. ~~nlmissar ia t  stores, porterage or transport for the 

same, gnitles and interpretem, &c., f a rn  a heavy 
addilional ellarge, ;\,hich under ordinary circumst arices, and in the regular course of survey 
'peraLionr, are never incurred by any survey party. 

13" 'lore coln~lete and successf~il operations over an extensive and widely scattered 
Opinion no the rarults ~t,t,,i,,~d. area have never before been conducted a t  a more 

moderate cost in sinlilar ground and siniilar 
difficl''Lia The to~o~rrpl ly  of no less than 10,600 sgnare miles of llitherto unknorn  
PhUOtry, LnTe 
~ e ~ ~ , i ~ ~  h:I '"'ler On good cl-inllglllation, has been ohtained, besides much valuable informatiou 

tribes who have long proved troublesome neighbours, aud who previously ''I 
np~roach t l~cn i  Geograpl~icrll~ and for political and administrrtiva 

: ~ , ~ ~ h ~ ~ ~ h ~  lrf1ntjcr of Hengal from Iatitnde 22. to 26. or from a point on the 
hollndary of Chittagong to the northern boundary of the Munnipoor I['~~c.hil,g on th 

I I O W  . Nags l l i l l f i  district in Assam, a total direct distance of 275 miles, ie 
V I (111 r r f ' c tbk110w"3~,d  ,ern ail the Lrsl~ni, Kuki and Garo hills, togctl~er with a good portion of 

'"I Cn l t r a l  Munnipoor and part of the Nnga hills, have been surveyed. 



137. I n  my report to the Dengal Government, 1 brought to notice the sntis[aclcv 

No. 6328. doted 3rd September 1873. cor~lpletion of the remaining portion of ,lie G,,, 
hill srlrvey on the 4 inch scnle under Lieukonot 

Woodthorpe, R.E., in connection with the military expedition. The whole of tllrse hills 
includillg the   ort ti on hitherto termed independent and ncvor before entered, \lave 
been delineated, and the louq existing blank filled up, which will make a marked tliffcrenee 
on the map. Lieutenant Woodthorpe's excellent services were a t  the same time blnu,,l,, 
to rlotlce, aa well as  the appreciations felt by this Department of the great msistanec od 
support so freely rendered by Captain Williamson, the Political Agent, accornpnnyiug th, 
expedition, and aiding the  survey on all occasions. 

138. Those highly important results have been attained under considerable risks to lib 
and health, and under many difficulties and privations. Major Godwin-Austen nod Mr. oDle 
in the N q a  hills, and Lieutenant R. G. Woodtborpe arid Mr. Robert in the Garo hills, atR, 
in the performance of tbeir professional duties, piaced in the position of combatants,al,,l 
were under fire ; whilst Captain Badgley and Mr. Cooke on several occasious suffered severely 
from tho want of water and provisions, and had to endure ruuct~ anxiety and overcame 
no ordinary difficulties, iu t h e  course of their exploration. 

139. All the  above named officers have very ably performed their duties, and I am 
greatly indebted to them, and espec~ally to  Captain Bndgley, for his cont~nued vrlunble 
services in the Lushai country, (where the ol~stacles and difficulties were the greatest,) for the 
satisfnctory results above recorded. The Governmeut of India has already n~knowled~ed 
the good services of Captain Badgley and Mr. Cooke aa specified in the Agriculture, Revcuue, 
and Colnrnerce Department letter No. 7 3 ,  datcd 7th November 1873, and in the Foreign 
Department letter to Government Bengal, No. 7 P, dated 2nd January 1874, the favorable 
opinions contained in  which I had mnch plensure in co~nmunicating, as being richly 
dcservd.  Lieutenant Woodthorpe is a most prornisiug young officer n ~ ~ d  llav fully realised my 
expectations. 

I n  consequence of Major H. H. Godwin-Austen, L)epu~y Superintendent iu  clinrge, 
having q a i u  obtained leave to Europe on private affairs tbr six months under Sectiou XI of 
rules of the 1868, Captain W. F. Undgley, Officiating I)eputy Superi~~teudent ,  succeeded again 
to the charge of the party from the 11th August 1873. As represented a t  the tilnc, tliu sudden 
d e p a r t ~ ~ r e  of this officer again to England ou private affairs so very soon after his return from 
long hlrloagh, caused exceeding inconvenience to this I)epartnlent,. The loss of ;III offiecr 
employed na Major Austen was on a special political ~nission before his field work collld k 
properly brought up, computetl,  napped and rendererl, is of such serious collsequerlce thall 
t r l ~ s t  thc present caae may form no precedeut for future practice or guidance ill the Surrey 
Department. 

141. The programme for the current sexqon of 1873-74 i.; as  follows:-Captain Badglty 
Futuro Opemtion. ant1 L i e u t e n a ~ ~ t  W o o d t l ~ o r ~ e  will accompauy the 

Political A g c ~ ~ t ,  N a p  Hills, (Captail) J. Butler), 
on  the  survey and exploratior~ of the  Patkoi mllge, f o r r n ~ ~ ~ g  the British NortI1.E~~ 
Pront~er,  east of longitude 94"-30', and will reconnoitre the grouud nol.th uud ~011th  of 
it  in tho Naga hills, Munnipoor and bordering on Burlnal~. The hills east of the Doyao; 
river, and the valley of the Lanier river, will also be explored and wppet l  as far as po~sible. 

112. These officers are engaged on a very important and har&¶siug d ~ ~ t , y ,  requiring great 
tact an11 jodgment, aq well ns powers of end~lrance, in very elcvated regions and amongst 
people who have uever before come I I I  contact w ~ t h  Europei~ns. Under the auspices of 111~ 

Polltical Agent, Captain Br~tler, 1 have evcry expectntion and hope of full success attendlog 
their cnergctic exertio~ls. 

1 .  M e w s .  Cliennell a~it l  SlcCny with one Sub-Surveyor will be employed in the 
hills district from the Doyang River westwnl.ds to longdtude 93O, and will complete 1111 the 
unanrveycd b l - t ion  of the tlistrlct betweell the limits of tile Revenue Survey of the Seebsnugor 
and Nowgong districts, aud the Naga hills work of the prcviuuv seasou by this party. 

4 .  hfessrs. Ogle, Robert, and a Sub-surveyor, will f i l l  up the portion lying in weg(ern 
Mun~~ipclor between the Bnrrnk rlver, and the work of Major Godwin-Austen of the sa?on 
lirlqler review, in ahout l o n g ~ t l ~ d e  94O, and, if practicable, j o ~ n  on towards the south-west wllh 
the Rllrvey In tho Luslrni h1119 executed during the rnil~tary e n p e d ~ t ~ o n  of 1871-72. A sub' 
Surveyor has been also tletacl~ed to complete a small portion of the hills ou the wcskrD 
fllnk of thc Garus along the Uoalpam and Mymensingh tlistr~ct boundar~cs, which could 

complctcd Iry Lieuteuant Wootltl~orpe d u r ~ n g  the past season. 

14.5. All these operations are now in progress, and from the latest accounts received 
arc a~lvnncil~g ~tefltlily and satisfactor~ly. They arc special works of .the utmost iutermt rind 
i m ~ r t a l l r e ,  ~ u t l  by the manner in which they are being carried out by the peneverlng 
efforts 0' t h ~  able officen employed, \rill no dor~ht  add to the great dvsn tage  of geograpbio' 
research. as well as to the reputation of the Llepartment. 



No. 7,-TOPOGRAPELICAL SURVEY. 

RAJPUTANA AND SIMLA. 

,+I, ~ i h  the of forvardi~g as nluch as possible the large-scale survey of the 
whu alSmll and Jutog, the ~vbole montll of October at  the close of the recess was 

devoud, "ill grtlt, 
to the completion of fresh triangulation, lines of traverse and 

skelcbiog, ,&ln and arnu~~(l  the hmits of the sa~litaoum. and the party did not in 
nn4we mne.~e wort in Rajputana before the begiuning of December. 

1 F~~ the rensons given in paragnph 181 of my report, no triangulation in  
I nlempted during the senson under review, but the Deputy Superintendent 

bund llomsary to observe at five stations wit11 the object of securing some additional fixed 
,rlnU in dlfi~ult portion of p u n ( ] .  The whole strength of the party was, therefore, 
mh"o final topopphy within the d e s e e  sheet VIII ,  formed by the parallela of 
ijoand 26" and the meridians of 73' and 74.' 

Thearea ~opograp~lically delineated embraces about. t t h s  of the degree sheet VIII, 
covering 2,760 square miles of 

SBASON'E OUTTURN. ground, in the Native States of 
Topog~tphy, 

Slrtqll of park squore 1111les. i\Ieywar,Marwar,Godwar, and Shah- 
~~~~~i~ owge Slrnbnn, n. B.8 Deputy pura, and in the southern portion of 

Supprio,eodent, zn,j pdc, in cl~ltrge 176, :,]so test routes. hlhairwara, south of the British dis- 
H, nod, EY., Assistaut Suycrintend- ... 210 ,, t~.ict  of Ajmerr. Captain George 

CDI l s t p d ~  .,. 
J,, ti. T ~ Y ,  ht..Surscpr, 1st grade 159 Stralian, R. E., Deputy Saperin- 
,, C. Tap~Il ,, 211d ,P lzO telldent, reports very favorably on 
, H T e n  , 2nd 9,  120 
,, ,, 2 ~ d  ,, 135, nlso boundnry trnversc. the results of tests applied the 
, I i 2nd ,, 240 work of the plane-tablers. The 
, , , , , 3rd ,, 120. nlso booudilry trnverse. average number of plane-table 
, I I , 4th ,, 160 fixings were 10.5 to every square 
,, 6 .  H. Copping, Apprentice ... 180 
,, T. Donne, Sub.Survegor ... 139 mile, the maximum Leiug 21 and . E, (~RLI IU  ,, ... 180 the minimrlm 4 per square mile. 
., J. S ~ I I  ... 290 In several plaue-tables the average 
0th Knlhr Rnl~od ,, ... 231 
,. RavlrllSi~~gh ,, ... 300 number of fixings per square mile 

- ranged from 17 to 9, and i t  may 
Total ... 2,760 safely be said that every precantion 

has been taken to ensure the accu- 
rrlt and faithful delineation of the ground r~ntler survey, which was of a most intricate 
cl~aracler. 

149. Of test routes 15G linear miles, and of a boundary traverse 275 linear miles were 
rlln, in addition to such ordina~y traversing within the detail survey as was necessary in 
l l l leu l t  and i~~tricate brokeu grouod. 

150. Tile country through which the senson's operations passed has already been 

Nature of tile conntry. described (see paragraphs 165, 1GG of my last 
rel~ort, and the extract, in the appeudix, pages 

'! and 14, from the Narrative Report of Captait~ George Strahnn, n. E.,) ; a few nddi- 
!loo?l notes nre also given in the appendix of this rel~ort. Neurly all the ground was 
'nLnate and extremely ditficult of delineation, and some of the ridges of the " Arnbulln 
"rA'nvulli" range, which lay in the work, exceeded 4,000 feet above sea level. Supplies 

Pnlcured and conveyed with difficulty, owing to the hills in these parts being r:ninba- 
''i'ed. In consequence of the peculiar intricacy of the ground all about the Ambulla. range, 
"lch ha been delineated with the utmost care and trutl~fulneso, the progress of several 
''I' I b e  ~lane-hLlers was necessarily extremely slow. 

''I. ,Standard otle-inch sheets have been rendercd in the usual excellent style of. this 
"~ ! "  '''lch I1avc alrmdy been published, and proved well adapted for reproduction by 
!'l!o'ogr"hy. They are very valuable records, and fully show the extraordi~~ary detail of 

groulln pOUrlrayed. 

'"- On the return of the party to recesg quartera early in the year, but not until 
simla nod Juto8 eumeg. , a very f~tir  alnount of work iu H-ajputalla hat1 

been completed, the survey of Silnla alld J ~ t o g  war 
taken UP, and throughout the months of April, May, June and September field work WRB l lg P ,hell on with great rapidity an,l vigor without detriment to the offce work in 

hlinpo~uptbeRnjp~tana recnrdp. By t r ia l lg~la~iou 102 points and 108 elevations \"ere 
e C m m e d ~  'l.6 linear miles of close traversing of roads was completed, and the t o p o g r a ~ h ~ .  
On ' swlc 25 inches to the mile, of 3,783 itcres was obtained. 

1: '' 
tho Cnmmenwment of this work in Api l  1871, and during the dry months It 

byinning and close of L e  recess season, this survey haa been vigorousl~ 

P 



and abl!f ~ u s h e d  on, and tbe following is an abstract of the results o\,tained , . J ~ ~ ~ ~  

two seasons :- o 

B y  triangulation-303 points and 191  elevations determined. 
By traversing-1,714 points fixed over 62.632 linear miles of roads, &c. 
T~~ograplry-7,582 acres surveyed, on ecule 24 inches = 1 mile, or natural seal 

1:2640. 
Estate boundaries completed for nearly 5 sheets. 
Fair drawing completed of 11 sheets, measuring 31.8 inches by 22.7 inches, 
Every house, out-office, road, foot-path, garden, strenm and water-course, and io 

fact every feature, natural or artificial, which could be described on the seale 
of survey which is unusually large, has been inserted. 

164. The sheets published u p  to date 'on the  scale of survey, and dso  on two.thir,j 
scnle, as  a preliminary issue prior to tlle insertion 

Full acnle, 84 inches = 1 mile. 
Noa. 1, 2, 3, 4, 6, 8, 9 rind 10. of estate boundaries, are shown in the 

They are admirably executed drawings, in every 
respect likely t o  enhance the  credit of the Department. 

155. I t  is expected tha t  nearly two more recess seasons will be occr~pied in the eom. 
pletion of the  topography of Simla and Jutog 

Probable time of completion of the Simla and the large hut the boundaries of estates survey. cannot be finished until they are clearly marked 
by the  proprietors, and all disputes connected with boundary marks have beeu settled by 
the  civil authorities, with the aid of the preliminary maps furnished for that purpose. The 
two roads from Simla to the plains will then he commenced to be laid down on a smaller 
scale, a i t h  the view of connecting the ocher military stations, and of producing a reliable 
map of the country between Kalka and the  Thibet road, north of Simla, which doesnot 
exist a t  preseut. 

156. The total cost of the season's oper. 
cog: of the uellaon's operations. ations both in Rnjputaua and Simla arnounte to 

Rs. 66,699. 

157. As explained above, tlre pzrty has been employed in field, or out-door work,for 
Opinion on the aenaon's gcncrnl results. 

fully nine months. The additional work impd 
. on it by the Simla survey has necessitated much 

extra labour both in field and ofice. Captain George Strahan and his assistants liave chwr. 
fully and ably responded to this extra tax OII  their time, and the results of tLe whole yals 
labora have been most successful, and a r e  highly creditable to all. 

158. The triangulr~lion ill advance of detail survey in Rnjputana will, during thenon 
Propamme for the eusuiug season. current seas011 (1873-74), be extended northwards 

into the degree sheets IX and X in Jodl~~oorand 
Ajmere. The Deputy Sl~perintendellt will run a first class secondary series of triangles 
along the meridian of 73" 11n1il the parallel of 27" is rericlied, and then will continue this 
series eastwards to connect with the e tat ions of the principal triangulation of the Ourhag~~rh 
series (Great Trigonometricnl S ~ l r v ~ y ) .  The Assistant Superintendent, Cnptain J. R. Wilmer 
recelrtly transferred, antl Mr. E. 9. P. Atkiuson, Surveyor, will triangulate within thearea 
tlrus enclnsed in the two degrccs formed by the meridians of 73" and 75" and t,he parallels 
, I F  OG' and 27". Tho final detail survey will he taken up in continuation of the work of the 
prcviol~s season in tlre western portion of degree sheet VIII, and the sou~hern portion of Ihe 
clcgree shect X, and the future operatior~s in Rajputana will aim a t  completing the section3 
required Tor the several atlas sheets, west of n~itl along the meridian of 75" etut of which he3 
nlr .ad1 I~eeu fiolsl~ed. The S i ~ n l a  and Jutog survey will also be continued aa usual frolu 

April to Octohcr next. 

1 Mr. 11. Horst, Assistant Superiutendent, mas a t  thc clnse of the recess transferred 
to Nu. 5 Survey, Bl~opal and Malma Native 

Chnngcr in pcnonnel of pnrtj. Stales, aud was relieved by Captain J. R. Wilmer, 

Blr. C:. Cnypinq. Appreotice, p m m o t d  to 4th prndo 
Assist;mt Supcrintendent, from No. 5 SuW. 

A.rslataat S u r r c ~ o r  n l , r ~  ps ted  to KO. 5 surrey from The transfers and postiugs marinally noted, were 
the 11th Auqnat 18i3. effected in the j u n ~ o r  establisllment to fill e*lil- 

M r .  T. Doal~es .  Sub.Surreyor, promoted to 4th ing prrdc AanictnnL 8tlrveyor and transferred ta No. 6 
P.~rtg fmm 11111 Augosl 1873. 

Blr E. Orn11-IN. Sul,-Pun.eyor, promoted t o  4th 160. Captain George Strahnn, R. E., DeputI 
p d c  A s i n r a n t  RnrreJor l a d  tramferr4 N ~ .  2 Superintendent, reports in terms of high pralr 
Y ~ r t r  horn tbc 11th Auguat 187.3. of the ve efficient and able manner in whirh 

Mr. H. zors t ,  Assistant Sl~perintenclen~! hs 
.~lways performed his duties. Hie zeal, devotion to work, and excellent example lo  'I' 
respects, Ilnd a most beneficial effect on rill the  junior nlembers of the par!y. Mr. ' 
\\.. hlcKair, 2nd gradc Arrsistnnt Surveyor, continues, by his good exertions both In the fie''i 

rccrnS, t4-1 givc unqualified satisfaction, and excelling in all the dunes entrusted to 
1.1 dewrve epec~al mention. 



lJle season this party came under my personal inspection on several 
oeeasiour, ,,,,d 1 ~ t e h e d  the work carried on in the field of the Simla Survey with the 

meatest and approval. I have on so many occasions had the pleasing duty of corn- 
the,lnbor-s of Captnin Geolge Strahan, that I find i t  difficult adequately to  express 

30ai, ,he hlgb sense I entertain of his attainments and admirable Inanagemeot. ~ - , i ~  
I jeu led  o ~ c e r  is nn ornornent to hi? profession and the corps to which he helongel and thin 
~~~~~t~~~~~ owes him much for his successful prosecution of surveys of varied of 
,lie highat order of merit. The whole party under this officer's able direction is in the 
hjgllest slate of efficiency and deserving of my warmest commendation. 

1 ~ 2 ,  There is still a very extensive area remaining for this party to accomplish in 
Be8ten ~ ~ j ~ ~ t a ~ a ,  which must necessarily occupy several years. This has been alluded 
,, spec16cally in my report prepared for the Financial Committee of the House of 
c ~ ~ ~ ~ ~ ~ ,  printed in last year's operation report. The Native States in the Rajputana and 
ceurrsl India Agencies have progressed well of late years, and have still three very 
p,,tics or establishments employed in them ; those in the Bombay Presidency are now in 
haad, and comparatively speaking a very few more years will see the completion of a very 
pnctical, useful, and economical first survey of all these important parts of the empire, on 
11,~sclle of  one inch to the mile, as so greatly needed and desirable. 

(Signed) H. L. THUILLIER, Colonel, 
Surveyor- Gerre~aZ of India. SUAI.EI'OR GENERAL'S OFFICE, 

&/M//u, 2O/A Jaf~aary 1874,. 
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A P P E N D I X .  

STATEMENT A. 

Sho,uing the progress and cost of each St~ruey during seasou 1872-73, wilh ge,ieral 
auerage rale. 

A P P E N D I X .  

TABLE B. 

Conyarnlive results a d  cost of seasoas 1871-72 arid 1872-73. 
- 

-- 

RBXAS~S.  

w 

Pointe illlelpclotcd in 1br 
trlanuulation of prcrio. 
BCIUOn9. 

t This hclodea 1337 lgm 
milcsrc .drsn~~ bllhecbalr 
Noupore dlvisiou eorrg. 

1 I3 O l  lhle nrca 070 woua 
miles wcrc surrejtduo 2 
rnllcs=l i~beh sod lbe 
r0.t 00 1llc ;llc t l  1 
milcs=l Inch. 

{ § T i ~ i s  Lrlnnsulvtcd stadw I not iuciucledi~tanl plt 
for beyond the ilnblts of 
surrcy, of which n mnb 1 dcrable number blrt 

C bcon (red. 

II Tllia sun1 i ~ ~ c l u d c ~  Ihe rml 
of lllc lnrge aeolt #ant 
(24.lnch=I mile) of  if 
mud .I81log, ol  shieh !,%l 
acres were compleld dw. 
ing Lbo BCUOII. 

- -  ~ 

a -- 

Dsaterr~~on  ow 
B r r n v ~ r .  

l ~ t i a n  i t ,  sdrnnoe 01 dtluh 
HB 17.12 per @punremiit. 

---.-7= 

.. 

No. 1 Survey. G a d l o r  and 
Central Indin ... 

No. 2 Survey, Khandesh 
nod Bombay Nntlve 
States  ... 

No. 3 Surve . Centrnl Pro. 
r inres  m i  Vlzqapatarn 
Agency ... 

No. 4 Snrvey North-East-  
ern ~ir is :on.  Central 
Provinces ... 

No. 6 Buwej ,  Bhopal nnd 
Xnlwn ... 

No. 0 Survey. K b s i a ,  
Garo, nod Nopa Hill8 ... 

No. 7 Survey. Rnjputnun 
and Simln ... 

3,000 

1,872 

1,830 

2.671 

4216 

RIYIIII. 

Pncllcollr, EII exccullvs pLn' 
ae r c  a t  work. 

* NO trlangulrllon e l a u l d  " 
NOB. a md 1 m n e v .  :j 
number of putips 
brouqht op lo neveo, N 

power. 
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 sum ]MI-72 ... .-. 
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D i h r e u r e  ... 

---- 

2,3W 
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... 

2,800 

2.284 

$ 2 -  

g " 
%; - .  @ Z  ' 1  ;H 

% 

87 

68' 

49 

49 

11,473J 

2.7W 

c o s t  

-- 

3,71,e10 

q 9 . m  

---- 
+78,260 

17,010 

8,327 

-- 

- 
+7,117 

88 

5 

0,U3§ 
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310 

383 

2.97. 

920 

280 

-- 

10,890 

1 0 . 0 ~  

+2,6DL 

h t e  per 
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26 

RE. 

20 

17 
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6.3 
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8.1 

1.0 

- 

4.50 
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- 80 

30'0 
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A. ' I'. 

117 

375 

230. 

208 

?42 

- 
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1,886 

+ 19 

10 

12 

103 
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- 

1.~18 

1,306 

+I40 

o 

o 
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10-8 

6'1 
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13'0 

9'4 

I 
-1- 1.1 . 0 

UI'8 
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3.818t 

2,215 

Re. 

82,480 

M,E25 

88,616 

67,040 
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e0.00011 



A
P

P
E

N
D

I
X

.
 



A
P

P
E

N
D

IX
. 

D
R
.
 

Ab
s1

ra
el

 
C

as
h 

A
cc

ou
nt

s 
fr

om
 

1s
t 

Ja
nu

ar
y 

to
 3

1s
l 

D
ec

em
be

r 
18

73
. 

CR
. 

A
m

ou
nt

. 
A

m
ou

nt
. 

I 
T

O
 M

A
P

 S
A
L
E
 A

C
C

O
U

N
T.

 
I Ra

. 
1 A.1

 
P.

1 
B

n.
 

I A.\
 

P 

A
m

ou
nt

 r
ec

ei
ve

d 
fr

om
 s

un
dr

ie
s 

-. 
". 

W
en

 b
y 

C
ur

at
or

 o
f 

G
ov

er
nm

en
t 
Bo
ak
n,
 N

. 
W

. 
~

ib
in

e
e

n
 

...
 

.. b
y 

D
it

to
 

di
tto

. 
C

en
tr

al
 P

ro
vi

ne
en

 
,
 

.. b
y 

Pu
nj

ab
 P

ri
nt

in
g 

C
om

pa
ny

 
...

 
... 

... 
,, 

by
 T

ha
ck

er
. 

B
pi

nk
 &

 C
o. 

... 
... 

... 
., 

by
 T

. 
H
.
 W

ih
am

n 
,. 

... 
...

 
,, 

by
 c

on
tr

ol
le

r,
 P

. W
. 

bo
eo

un
tn

, &
ba

y 
-. 

...
 

bm
oa

nt
. 

I 
T

ot
al

 
A

m
ou

nt
. 

B
Y

 T
R
B
N
S
F
E
R
 A

C
C

O
U

N
T.

 
I &.

 
I h

(
 P.I B

0
 

I 
P.

 

A
m

ou
nt

 o
ai

d 
to

 B
an
k 

of
 B

en
ea

l. 
N

o.
 

23
1.

 d
at

ed
 2

8t
h 

Ja
m

- 
1 

I 
I 

I 
I 

1 
., 

,
-
 

ar
g 

18
f3

 
... 

D
itt

o 
di

tto
, 

N
o.

 3
52

,'d
at

ed
 1

0t
h'

ie
bm

na
rp

 
18

73
 

D
it

to
 

di
tt
o 

,, 
45

9,
 

,, 
25

th
 

D
it

to
 

di
tt

o 
,, 

74
6,

 
,, 

la
t 

bp:
l 

:: 
D

it
to

 
di

tt
o 

.. 
89

8.
 

.. 
8t

h 
.. 

D
it

to
 

di
tt

o 
, 

11
06

; 
,., 

28
th

 M
& 

;; 
53

7 
1

4
 

D
it

h
 

di
tt

o 
.. 1

19
2.

 
.. 

30
th

 J
un

e 
.. 

:::I 
1

2
6

1
9

1
;l

 
I 

1 
D

it
to

 
di

tt
o 

;; 1
30

2;
 

;; 
30

th
 ~

a
l

y
 

;; 
... 

D
it

to
 

di
tt
o 

,, 
16

36
, 

,, 
18

th
 O

ct
ob

er
 

,, 
D

it
to

 
di

tt
o 

., 2
10

4,
 

.. 
30

th
 D

ec
em

be
r 

.. 
...

 
Di
tt
o 

er
ed

ite
d 

to
 G

ov
er

nm
en

t 
of

 B
om

ba
y,

 a
s 

pe
r 

C
on

tro
lle

r 
v
 

of
 

Pu
bl

ic
 W

o
rb

 
A

ec
ou

nk
 

N
o.

 4
05

8,
 

da
te

d 
30

th
 

Se
p-

 
te
mb
er
 1

87
3 

..*
 

,.,
 

... 
1 

5.
04

3 
I 3 I 

7 

T
O

T
A

L
 

... 
... 
I 5

.0
43

 ( 
3
 ( 

7 

(S
d

.)
 

H
. 

L
. 

T
H

U
IL

L
IE

R
, 

C
ol

on
ed

, 
S

u
rv

e
y
o
r-

 Q
sm

er
n

L
 



APPENDIX. 

~ E J ~ ~ R K S ,  ~ROFESSIONAL. GEOGRAPHICAL, AND STATISTICAL, kc., 

BY EXECUTIVE OFFICERS. 

lr lht fi,mh'a.? Reporl gf Lour. T. H. H O L D ~ H ,  I. E., Ofieiating in  Charge, No. 1, 
Tono4raphical Survey, Gwalior and Central India. ~ , "  - 

pecdiar mnfomation of the country north of Nimtbur rendered the work of recon- 
noissance rather difficult. The general level of the Central 

~lodiah'a territory, India plateau is broken into by narrow valleys intersect- 
inwit,invariabl, flanked by steep scarped cliffs, and affording no prominent liills or eminences 
s;de hr ~gonometricd stations. Tlie edges of the scarped clitl's, while they afforded 
anercellcntview of the valleys iu front of and below them, were usually slightly below 
,lie level of the which was covered with tree jungle behind them, so slightly 
Lornever that a few yarde from the edge the view of the valley was shut  out. It was 
clar ,hat would have to be selected along these scarps in order to fix points in 
,lie below; so they were carefully examined, together with a strip of the  plateau 
2doiniog them, observations being every now and then taken from trees to hi t  off, if possible, 

point a few feet higher than the general level from which rays might  be cut  through the 
jungle to arry the triangulation across the plateau to its opposite edge where another valley 

intenect it. This was very laborious work. Every yard of ground had to be examined, 
and in this may I proceeded with Lieutenant Leach northward from Nimthur vid Khetholi, 
Hinglazgarl and J h n - ~ I I U I I U  to t,he neigl~bourhood of Bhynsrorgarh, and from t h a t  point, 
rzt~~'ards to Alandalgarh Station, Great Trigonometrical Survey, of the Rahoou Series. 

pe country brought under detail survey this season bas already been generally described 
in previous reports, and varies so much in character that  i t  is 

~ ~ ~ l i ~ ~  liolsh: doscription of country. difficult to describe i t  systematically. I t  co~lsists of the east- 
vrll llalf and aport,ion of tile north-western quarter of Degree Sheet X. East of the Parbati, in the 
oPigbbourbood of Nnliargarh, the country h a  already 1)een described as flat, stony, Jungly and 
hrrrcn of c~~ltivation. The wealth of the scanty population consists chiefly in cattle, the small 
iclttrrd villages and the frcquent ruins surrounding all large places ~ o i n t  to a decaying 
1wople. Tbete are, however, very few traces of former cultivation, and formerly, as  now, t h e  
hmdin,oof cattle must have afforded thc best chance of subsistence to the population of the 
 ent try. The bed of tbe Parbali River is very peculiar a t  this point. It has worn its course 
inlocountless narrow channels, which mind and twist amongst islands with bauks 60 steep 
(bet it is impossible to scale them, and covered with jungle and grass so dense, t h a t  i t  is 
impsibleto penetrate them. Once involved in the curious net-work of these channels i t  is no  

matter to get clear of them. Tracks of tigers, sambar and pig, may be found in abull- 
dance, but the cover these animals find in the islands is too good to afford much chance to the 
'portsmm. West of the Parbati the nature of the country changes completely. The Ncewaj 
0.1 Parran from the point where it issues from the hills a t  Shergarh flows through a richly CUI- 
l l~atcd oren plain. The Kalisind too, north of the Makandara and Rata Devi Range, flows 
'bmugh similar country with but a small strip of jungle here and there on its banks. All this 
PItol gotah must be valuable land, but i t  is parcelled out iuto srnall jagbirs, and further 
'pllt U P  by small local rulers whose contempt of the Kotah durbar and belief in their own impor- 
t l n ~ ~ u ~ ~ i e n t l y  attests to the maut of a ruling power a t  the capital. 

From the north-west corner of Degree Sheet X (Mandalgarb), there extends a curious 
'lil!l~lerW or bills, steeply scarped on the south-mest side and gently slopillg to the 
I ~ ' ~ ~ ~  On the north-west with a geueral south-easterly run till i t  meets the Neewaj River 

of Dilnnpur, and becomes lost in tlle confused mass of rocky hills mbich constitute 
Ihc louth-eastern portion of this Degree Sheet. The scarps of thcsc two ridges arc barely 
Irnile and a half apart running allnost mathematically parallel, the narrow valley bctwcen 
lwing llere and there filled up wit11 dense j~loglc, nod llcl-e and there \r.ith crlltivntiou 
"ul'd the margin of a sheet of water, affording scenes of n ~ o s t  wonderful beauby, parti- 
"larll' in  the ncigllbourhood of Rata Dcvi, a srua!l hamlet oo the cdge of a Inkc iu this 

due e a t  of J h a l r ~  Patan. A t  the end of this range thc south-east corner 
! .at "' an s l l e~ t  is covcred wit1 low sto~ly jungle-covered l~illr, massed together with- 
vr t  al'r'arent $!'stem, exlending over the country south of Dilanpur to Kalchipur and "wards  HqJg~rll and Ma~iobor Tllana ; theu northward again very nearly to Cliapra. 
'!" I" n0rt'""9~ hills are broken up into a m u s  of snlrll detail, but on tho s o ~ t h  lllP!' ( Ipn nut  into a 
ire I .  a tau, still stony nnd uul>rofitable, but  tolcrlrbly levcl and open. 'I'herc 

I ol'Jectu of interest in this p:ut of tllc count,ry. The cstv.~orlliuary mass of :'uir!and stones arattered evenly over ~ I I P  hce of the land in the KalclliC~lr n11.1 llajqrrll 
lhe f*lllire l l l ~ t  most pruminently striIcTs tllc trrvcllcr. Yct r good deal O( eultlr:~- 

'I" 

aLtem~~kdj prii~cipall~ jorar, \viLli a fi\r small patclin of nl~ioni, aud Lcrc i111(l 

li 



there a field of gram. The country triangulated in advance is the eastern half of D~~~ 
Sheet XI, and is thus described by Lieutenant Leach :- a e 

Tlve curious double range of hills noticed in the previous paragraph extends in a no*b. 
westerly direction through the northern portion of the ground under triangulation, the innel 
rud higher range eventually forming an approximate boundary to the Udeypur stnte, and 
incrensing gradually to  a height of about 2,000 feet, the lower bending ronnd nearly south 
far as the large town of Banpura in Holkar's territory, and afterwards pursuiag a 

! directiou towards Nimach ; Rampura, a station of the Great Trigonometrical Sumey, formino 
the western limit of the season's triangulation, situated on this scarp, is a little over 1,900 fee;, 
and the precipitous sides of the rock rising perpendicularly above an old ruined town of (be 
same name, formerly of some celebrity, are vvslble for miles in every direction. The wholetraetol. 
country, embraccd between the Chumbal and this lower range, is almost continuous jungle, ertel,, 
where a patch of ground has been cleared in the vicinity of the sparsely populated Bheel villagps, 
Doring the greater portion of the  year the tops of these hills are covered with long grass, md 
i t  is only during the months of February and March, when the whole tract is annually burnt, 
tha t  detail worlrs can be attempted. A t  other times the lahour of drogging a chain (for the 
uniform height of the ground and the heavy tree jungle would entirely prechvde any otller 
method of detail work) through the  rank vegetation would be but ill-repaid by the outturn 
obtained. O n  the left bank of the Chumbnl, iutermediate between the two main scarps above. 
mentioned, a third rises a t  a somewhat lower level, and f o l l o ~ s  a direction almost parallel to 
the other two. The peculiarity before noticed of the main streams rnnning a t  right :lugleg to 
these scarp lines is again remarkably exemplified a t  Chorassagarh, a place of great antiqnity, 
and Bhynsrorgarh, some 30 miles further north, where the Chumbal breaking through achseq 
i n  succession runs for several miles through a rocky channel, hounded by high precipitous $idos, 
and quite impassable. 

The natore of the country in  the southern half of the season's work by no means accords 
with the above description. The greater portion is well cultivated, and although rcT 
much broken up in the immediate vicinity of the Chumbal and Abor Rivers, and studdetl 
here and there by long low ranges and small detached hills, villages are very numerous, 
and a large area is annually devoted to the production of opium. Holkar, Gmalioi, and 
Jhalra. Patan, are nearly equally represented, but the boundaries between the various states arc 
well demarcated. Throughout the northern portion of the ground on the other hand, undcr the 
respective rules of Bhynsrorgarh (a dependency of Udeyp~vr), Holkar and Kota, several disputed 
boundaries were met with, and the correct dcmrrcation of these will no doubt be a subject o l  
reference to the various political agentsd uring the coming season. The water, with but feaerccp 
tions, was good and plentif~vl, and the party employed upon the triangulation singularly exempt 
from sickness of every kind. As regards supplies, no difficulty was experienced as lollgas tbepart! 
worked in the Gwalior and Jhalra  Patan States, but, although invariably forthcomi~lg in the Hal. 
knr territory, considerable ditficulties were raised on every occasion, and excessive prices demrndal 
for evevything supplied. As far as can be judged from the preliminary reconnoissancethlli 
made, the area to be brought under detail survey during the coming season may, with the ercep 
tiou of three of the northern plane tables (including the greater  ort ti on of the jungle-~over~dt~ '  
before alluded to), be considered of a fairly open natnre, and even in the case of the higll-lglng 
land, Ly deferring all detail work till the latter months of the field season, wheu the greqter 
portion is laid waste, no difficulty need be anticipated. 

A'otes, historical and .tba/isticn?, on the CAapra District i l l  Toak Tnrilory,  6.~ 
R l ~ t .  C ~ I A ~ L E S  A. R. SCANLAN, Assistant Szrveyor. 

The District of Chapra is one of those portions of Tonk territory which is split up intosir 

Took. sections, namely, Tonk, Alliqarh-Ramplira, Nimbllera, 
Gugor-Chapra, Siron,j, and Peraia; these sis divisions 

being scattered over the dominions of the Jeypdr, Bundi, Kotah, Jhalawrtr, Peraia, Holkarl 
Sindiah, and Mewar Priuces. The area of Chaprn is a l~on t  320 square miles, and is bo~1ndsl 
on the east by the River Parhati, from which, in latitude 2431'  and longitll[le 7 7 0 G '  

breaking off to form its southern limits, there runs a tortuous line over tho broken 1Tand 
hilly ground common and peculiar to this portion of Rajpootana ; this line then joills tile 9mflll 

s t rea~n,  Retri, about 10 miles below its source, and runs 4 miles in a direction doenort'l, 
and then again erratically turning to the west joins the Anderi, wlvich now forming 
wester11 limits of the district courses north-west till its confluence wit11 the Parbatl; hO'll 

making in their extreme northern demarcation the apex of a triangle. The nature 
aspect of this district has already heen full" described, so that  i t  is quite unnecessary for me lo 
add more than sayinz it is well drained nntl watcred, in the emt nod souf.h,,bj' hills, 
which emanate many little streams, and with an open and well cultivated tract In the west "' 
uorth. The beighte of the hills vary from 1,300 to  1,500 feet above sea-leirel, while the  Ion 
<rollud rises to an elevatinn of 1,000 to 1,100 feet. I sIlallnow proceed to a bricf historical 
~ t a t i ~ t i c a l  report of the district. 



,, tile towns of CbaPr3 and Gugor first sprang into existence is n *uI)jcct of doubt, 

,ndaritl 
oflgln ot tbelr n a m y ;  but one fact appea. to be establibrd. tibat 

Clllprfl 

G ~ ~ ~ ~ ,  *blch town IS now in rapid decay ; the fort being used as a jail 
From documents still extant I find that  this district first held the name OF 

for hfe pn"Ders is nlaM tbd some members of the Chips caste were the first founders of the 

GUUO~. or chapla, 
still a temple of theirs which is the o n b  landmark to verify 

this mradition, 
tom by them mas called Cbira, which means n t t e r e d ,  and in the process 

or 
i t  tame to be cdle,j Cllapra, Again i t  is d a t e d  that  when the Matronat  Gujars and 

IbelLna or Udeypbr fougllt the battle of Ran-bania-ki, all the wives and children of the 

mn 
d t h  the exception of one woman and her child of very tender yean.  

nis to tbM bringing the child in a basket, which in  Hindi is called Chapm, 
nubiishe,j the tom ; hence its name from the basket in which she had carried her child. 

Hut the latttr 
to be quite a mythical tale, and the former the true version. The fort 

o rChapmDdi~e  bmpln were built by Rattan Singh, by caste a Kbichi, and in  Sammat 1918 
~,ric,,,i~~i, or 1178 (Hi$), Ambaji and Khundiji, by caste Inglia Mabarattas, built the 
reeond rort, dug puccai wells, girded the town with a fortified wall, and built a bazar. A t  
3boutthis period Gapron was the stronghold and apparelltly the head-quarters of the Chouhan 
~ l ~ ~ k ~ ~  or Kllichi chiefs; one of them, Dharaji or his father, founded Gugor a t  the base of a 
bill on the banks of the Pnrbati in Sammat 1343 (V.) ; ha here took up his residence, set 
,$ide a plot of ground called Char-bag for the purposes of cremation, and from some alliter- 
ation to their language called this place Gugor after Gagron ; he subsequently annexed 
a n u m b e r  of parganas, and among them Chapra came under his rule. I n  Sammat 1615 (V.) 
Raja Chattarsal Khicbi founded Chattargurh to the east of Gugor, on one of the islands of 
(be Parbati; he utilized the mood of the trees he had cut down in clearing the jungle to build 
his palace and houses with. Since then the river has cousiderably encroached on the southern 
laods and now washes the I~ase of the hill on which the fort of Gugor stands. I n  this locality 
it used to discharge its waters over a very high fall, the sound mas so great tha t  all the men and 
trltlel~egan to grow deaf! On this account the Raja left the place and re-entered his old town. 

Thc building of Chattargarh datesback to about Sammat 1712 (V.) or 1072  (H.), because 
Cl~attnnal's n-il'e's satti (tomb) still bears the above date engraved on it. Chattargarh itself is 
nnmincompletc ruins, the habitation of birds and mild beasts. The site of the waterfall is called 
Bl~arka, and tile sheet of deep water below Raindeh from the circumstance of one of the 
Raja's queens havi~lg been drowned iu it. Here are also sitaatetl on a knoll hard by, the site 
probably where the queens bathed, some stones on which are spots of a whitish color, and when 
theband is rubbed over them if, retains an odour similar to that  of certain ingredients which 

natives of this country use for the hair in their ablutions; i t  is accordingly supposed tha t  
it won these stones that the queens had the paste prepared. The Amil of Chapra narrates 
tha t  he has come across the same species of stone in Ulmar, and to have his tobacco scented, 
he to have it pouuded on one of them. Although I have not seen this product of nature 
m)'selr~ yet from the earnest manner in which I mas assured of its existence, 1 am inclined 
to Ihink i t  is no delusion, for when one reads of the masical-sound-e~nitting sand which Dr. 

came across whilst in his mission to Seistan, the existence of a pleasant-odour-emitting 
roekdoes not strike one as an improbability nor yet as an irnpossib~li t~.  This gentlemau, 
'lshad Hussen~ of Chapra, alfo told me that  in Hammerpur (Ulmar State) there is on a 

during the rains, .produces a most monderful ear of grass called Khosha; i t  
p'p'ds rOur kinds of graln, makka, bajra, mot, and jawar. This Khosha is used by 
the zcmlndars as an Omen; for accordingly as the number of seeds of the one preponderates 
OTer 'lrosc 

the others, so mill that species of corn yield grain more prolifically during the geagon than others ! ! 

Dllringaljnut the middle of the reign of the Khichis, who mere themselves a turbulent 
and depredatory race, there mere two tribes, Bheels Dundhs, who committed all sorts of 
Outrages- The former had built for tIlemselves in wild localities two forts, the one a t  Kotra 
fl'rrounde~l by jungle and deep ravines ; the othkr on the hill of Megnath ; the former is still 
'I! Pod condition, but the latter is in a howling wilderness, and has all crumbled to 
pleees. At Pali, Dnilod, and some other villages the Rahotors had erected their strong- 
holds; these also are all notv in ruins. Gradually the Dundbs began to acquire a formidable 
*"gtb~ md the whole district desolate. 11 only eontaiued a few villages ; and the 
r""uc 'hhe Country from all W U W ~ S  amounted to R ~ .  25,000, the zemindnn saving just 

snffic'ency Ior tllelr 0.n ~ o o s u m p t i ~ ~ ,  subsisting on the produce of their cattle a l ~ d  mlth 
freebooting. In  fact, the greateat annmhy uuder this rule appears to 

"" Ihc Ord'?' of thinpl. Every \land wyl apaillst his neiphlaur. and the esseuce of a h i i t i .  - . . . 
~~: ' -"~ ' , ' r r  Pervaded the whole country. ~t lascmatters reacohed such a crisis as to lead to nn lm 

(;,laor ,per'?' ukase being issued from the Court of Delhi to Dharoji Khichi, a residellt of 
' "Ith lnstructloos to summarily punisll these desperate Dundbs. I t  was in Snmmat 

("') lie received his orders, but i t  was not till a long series of thirty years after 
'111, Sammat 1545) th 
rlllFd tllhf, the S a R t  he succeeded in reducing the strength of the Dundhs and another 

' n P ,  to two villages, Phul-Bared and Gorakpur, where he Completely, a'ter '0 long a struaale 
b~ > Overcame them. For these services he mas constituted 101d of forty- '* Ih *Bna3' He had two sons, ilenduji and Gokalji, The latter in Sammat 1555 (v.1 built 

"Ow extant and still in p o d  repair (it has ever since been knolvn by the name of 
GnW'Amba~iil  added a or fortification rooud tho city, and around all he had a moat d u g  



which he had armnged to be filled with the waters of the Parbati. So long as the ~ ( h ~ ~ ~ ~ ~  
swayed their power, wherever the Icings and their family happened to die, i t  mas 

a with their queens to commit Sat t i  in Gugor, whilst the corpse of the defunct kiug wm:: 
,:onveyed thither. There were in all eight Khichis who were the legal rulers of 
I n  Sammnt 1515 (V.) or 915 (H.), whilst Sikandar Shah Lodi was emperor at  ~ ~ l l ~ i ,  ooeol 
them, whose name I have not been able to ascertain, died ; in 1675- (V.) or 103 j  (H.), sal pain 
died ; in 1712 (V.) or 1072 (H.), Chattar Sa1; in 1724 (V.) or 1084 (H.), Karansahi; in 1!5,, 
(V.) or 1110 (H.), Bakht S ingh ;  in  1754 (V.) or 1121 (H.), La1 Singh; in 1771 or 1131, 
Kok S ingh ;  in 1774 or 1141, K a l ~ a n  Singll died. 

I n  Sammat 1661 (V.) Raja La1 Singh went out on a shooting excursion to the R~~~~~ 
Hills; he was enchanted with the locality, and forthwith issued orders for a fort, palaee, 
accommodation for his retainers to  he erected. A t  this time Ragogarh was in the Ba l~rn ,  
Pargaua, of which the Nandbansi Ahirs mere sole masters. There is no mention made ofanv  
struggle between these two powers ere Ragogarh was occupied by Lal Singh, nor still isthe& 
any record of negotiations having been entered into by them by which Raja La1 Singh 
allowed to  set up his household gods in  this place of his choice-the simple and abrupt hehis 
stated tha t  soon as the fort and palace were ready, he transferred himself and all his belong. 
ings to them. Gugor still continued to be the head-quarters of his army, whilst all the revenups 
were collected a t  Chapra and regularly sent on to  Ragogarh. When Raja Lal Singh died, his 
younzer son Vicramajith usurped his father's sceptre, and drove his brother Ganj a 
fugitive to  the Court of the Rana of UdeypBr. H e  died there in  l YO0 (V.). His son, ludrr 
Singh, having reached the state of manhood, contended for his father's share of the Rvoprll 
crown, and forthwith begau beating about for an alliance by which he could effect his desires, 
Just  t.hen he, together with the Rana, visited the shrine of Nathdmara, where they met Chathr 
Sal, King  of Kotah. After a conference he gave his cordial assent to assist the g o q  
claimant, and promptly dispatched an army of 25,000 men to invest Gugor. He wascoufrontd 
by the Killedar of that  place, and a t  the same time there came up to his support [ran) 
Ragogarh a force of 27,000 men under the command of the Bakshi Pirthi Singh. For sir 
rno~lths the opposing forces were coutitiually engaged, and when neither side could establisll 
a decided advautage, the usurper Vicramrtjith came in person himself with another subsidiary 
army. 

When the Kotnh commanders found this out, they held a consultation, and as their orders 
were to establish Indar Singh on the Ragogarh throne, and as the fort there was now empty, 
they resolved t o  make all haste and speed to capture the deserted capital. Immediately 
this move of thcirs mas discovered, they were follo\ved by the army from Gugor, which 
entreuched itself on the banks of a nala near the village of Shani Mirgwas, about 20 milm 
south-east of Chapra in the Kamarj Pnrgana of Gwalior territory. The Kotah soldiers coming 
up, a fierce and bloody battle was fought, and here i t  was that  Iudar Si11g11 mas killed. There 
was no object in continuing the struggle, a truce was called, and the invading army retired from 
the scene of action. Indar Siugh died without issue, in fact, in very bad circumstaucw, il I 
may I,e allowed to so judge from the fact of his widowed queens having had bestomedoo 
them in perpetuity, in  1945 (V.), a jagir of 10,000 Rupees, which to this day is held 
by members of their family. From the date of the battle iu  which Indar Singh fell, Chnttar 
Singh enjoyed full and undisputed possession of the  throne, which was handed down in 
succession to the heirs of Iris line. 

I n  Sammat 1846 (V.) or 1206 (H.), the reigning Maharaja of Gmalior demanded from 
Balwant Pingb, the prince reguant a t  Ragogarh, a tribute of six annas in the rupee wi th  the 
idternative in case of his refusiug of l~aviug his fort stormed and his lands wrenched from him. 
As be could not contest the question with a power so superior as that of Sindiah, he yielded rind 
ceded the pargana of Arown io lieu of the annual tribute. The wily Holkar, who appeen 
to have beqoeathcd to all his descendants his cunning proclivities, no sooner heard of ~ ~ ( l r  

B;tlw;lnt Singh's acquiescelice to Cmnlior in the matter of the tribute, than he made a slmllar 
deruand on him, and commissioned one D d h a  Ragoji to convey his requisitioll to the 
llufortunate prince, who forthwith presented him with the district of Chnpra. Aml~nji Kllulld$ 
was apliointetl soubah or governor, whilst Mirbaz Khan was appointed Killedar of G u v .  

Alter a certain time, Balaron Inglia r~r~uisitioned of the Killednr n ccrtain grant uf 
money, (for what purp~se  is not quite clenrly stated,) but  the fact is mentioned that he was asort 
of go-between between IIolknr aud Sindiah, and accordingly a most unreliable cbsmctcr. on 
this grant of money being refused, he left Gugor with the ostensible purpose of bringing "1' 
reinfnrcements, as an attack from the Tonk Nawab was imminent. Nnmab ~mirod-domla~ 
Bahntlar was encamped with an invading force a t  the citadel of Sl~ergsrll, nnd the time bin? 
tllll'ortune to do 60, he despatched his general Mahammatl Munawar Khan alias Muma ?Ita 
with an army, accompanied by two regiments from the Kot,ah Principality, with instrllctlnl1? 
to seize the lbrt of Gugor. Here me find thc firstmention made of the dynasty wbirll l l o ~ l l l ' l l ' '  

cllnprn undrr i t8  rcgim6. The struggle laster1 for sin months ; and lhlnron, ~ l l o ,  33 

- t a t d ,  l~ntl go~lcou  ~ h c  pretence of L r i n g i n ~  up help, I,eillg I~ollest, thc men in (;rn:or, ~ ~ 1 1 0  Il;ld,"' 
~nnnPy nor lar~n.ision~, I)egan to starv;lLion staring then1 in tile face. A gencr:bl d c ~ n l ~ r ~ l i z ~ ~ l " ~ ~  



sizd 
,,,,d they resolved to capitdate, and did 60 immediateb they were called on 

to MreDder by f inmar  Khan. Tent supremacy mas now established, and our government 
apCml to the N a ~ b  adding this portion to the others of his territory. Mahammad 

appomted the first Am~l, and began to admini~ter the country with the 
,!;unamn oWity or a dear.hetded sta't""sm?n; he made e v e s  endeavour to make the people happy and 

gave them takav~ advances, and succeeded in raising the revenues of the 
ron~eotod, 
rnun[V- Sumat IliSS, ~ ~ ~ i ~ . ~ d . d ~ ~ l a h  succeeded Amir Khan, but he had not been long in pas- 

of the throa em dark plots began to thicken around him. A relation of his Sahib Zada 
i;.. Khan p l o t d i t h  M~~~~~~ i(hm to d z e  Chapra, and make themselves dcspotic rulers 

, cl,ndestine~y they began w i n g  their forces, but Vazir-ud-doulah, discovering their 

m2rhiantias, 
a general ~ u k h t a m  Doulah, in hot haste with an adequate army to  

udl mutiny, by this time had become quite open. After a few days' fighting he 
~uccedrd in Wresting the forts of Chapraand Gugor from the insurgents. A t  once Ahmid 
blli xhPn  mas appointed Amil, and Gulam Haidar Killedar, in Sammat 1897. They were 
,ubscquent~g by the. rebel Prince Shah Jada Abdul Karun Khan, who had not yet  

ruacn~ercd hope of galnlng a footing and creating an independent principality. The 
Anlil mas tnacherously rnurdcred, but the Killedar Gulam Haidar routed the prince, and so 
blly mode his rnasterJs pomcr to be felt, that since that day no one has dared to oppose it. 
~ l , i $  Heidsr appears to have been formerly a Hindu, for me find mention made of his brother 
~~~d siogh building a temple in the fort. Under Haidar, peace smiled on the country, 
rnmrncree was encouraged, and there mas an increase to the revenue year by year. 

In Chapra there are one hundred and sixty villages, and the revenue now stande over a 
lakh andeighty thousand. In Sammat I865 (V.) i t  was about Rs. 70,000, and in 1872 (V.) 
a& so low as Rs. 28,000, and then till 1886 (V.) me have a constant fluctuation between 
0s. 81,000 and Rs. 1,04,000. After that year there has been a considerable rise, and now i t  
drjrs the very decent amount of Rs. 1,83,000. The district yields 600 maunds of opium, 
born which alone the revenue is considerable ; the soil is black and fertile-all kinds of fruit, 
re:ebblrs md gmin are sown with advantage. The pargana is divided into two sections 
nllcd Agmara and Pichmara. The soil in the latter is pronounced to be inferior to and less pro- 
d~letire than that of the former. The reason assigned is that the villages here situated are in 
tlc,iongles, where continued raids are made on them, cattle-lifting is rife, and although the 
strictest preventive measures are adopted, and heavy fines and punishments inflicted, the sober 
both is that the zemindars prefer that code of morab wl~ich draws no distinction between 
mcum nnd tuum; so they only cultivate the land to an extent which yields them enough for 
their rank. The area of this division is estimated a t  about 4'00,000 beegahs (acres), and i t  

 fail^ be portioned off into three sections, one hilly, one jungly, and one cultivated. The 
population numbers 35,074 persons, of which 11,625 are men, 10,591 women, 12,858 children. 
In this district there is notlling which calls for especial comment beyond this, that the saddlers 

goldsmitlls are pronounced to be very expert. There is also a tree called angol, the oil of 
rhich Jugglers use in their avocations, and this oil is pronounced to make them more deft 

Juggling arts. The peculiar stone on the Parbati I have already alluded to. 

The rO1loming is a list of the naaabs of Tonk to the present day:-Amir Khan, (Sharnsher 
he had been prior to his assuming the title of namab), a Pindari chief in Holkar's pay ; 

hzir Amir-ud-doulah, Nasrath Jang ; Imin-ud-daulah, Mahammad Ali Khan BabaJur, 
Souhth!ang~ the Present exiled namab of Tonk ; Amin-ud-doulah, prince rcgnant, bears his 

t1t1t9 as 
I t  mill be remembered that the father of the present namab mas d ~ t l l m n e d  and by our Government under a suspicion of his having had something to do mlb the Lama tragedy. 

'l'ructfrom fie Narraiioe Re~ort  pf F B. G ~ ~ L E J ~ N E ,  Esg., in Charge, No. 2, Topographical 
h r v g ,  Ehandesh and Boinbay Native States. 

triangulation is bsed on the side Argaon to Jellalabad, a side on the eastern flank 
 is of tho Ssthpure of the Khan~isura series, Great Trigonometfical Survey. It 

@ha or tnnoglo. consists of 7 symmetrical single triangles, with sides averag- 
ing 19.4 miles iu lenvth, and supplies Trigonometrical points 

'"anarcad 2,020 square miles. Them 7 large taandes  are again broken UP into 104 
'mndav oneEt d t h  sides of 6 to 10 mile8 in length. Tllis triangulation supplies on an 
a'm" One T"g~n~metrical Station for every 5.5 quare  miles, or 50 points for each Plane Tal~Ie h: 
" leh Is a ratio mom than ample ae a basis for aU topographical purposes. 

T ' s t"n~u '~i~n emanates from Gumanpur to Mognla,  a side of the Mograba Po?vgon > nod ohjcet of 
Vgndhip 

of the Khanpisura series of the Great Trigonometricnl Sar- 
"0 d trinngloa. vcy, and is intended to run along the Nerbudda Valley as far 

east as the Nimar Boundary, supplying points for Plane 
13. 12,11.10, and 1. ~t is necessary also as a c h e ~  on t l ~ e  intricate net-WO& 

r'itnang'd?t!On umd on during the pnrious senan. It is pmposed to continue this series up 
''at " Ihe (here mag he 76: md ~vcntually to connect i t  with the Sathpun series of triangles, SO 
I :  I./ 2nd long, ;5:: net-work of largc triangles over the whole block of country between ]at. 

7P16. 



M ~ .  Rellctty h w  submilted the following notes On tho new area tlianfllated ~ , ~ b ~ ~ ,  
The series runs generally parallel to the Vyndhia M ~ ~ ~ ~ ~ ~ ;  

llemnrh~ on t1.e C ~ U U ~  t r i n n n t e d  the  Great ~ igonomUrica1  S u r v n  Stations 
~ U m U p I ;  by Mr. Bclletty. Surveyor, 1st grade. 

Mogrnba, and Siugnrchaori being situated on them, RLill 
nawangaz, another Great T d g o n o m e t d ~ l  Station, is on the highest part of a 
projecting range of the Sathpuras. The two ranges approach one another so closely at 

plw called Harau Phal, where the Nerbudda flows between them, that there is a legnd, 
deer, when hotly by some Bheels, out hunting, managed to escape by lenyingfie 

river, and hence the name. 

The chief rivers are the Nerbudda, flowing eoet and west the Khuj, Man, Mandad, 
Ur i  and Gaudarmi. Those last named have a general Qun Rivera. 
from north to south, rising in the Vyndhias and flomia 

illto the Norbndda. Tho Mahi rises near the village of Mendha, on the northern rum 
the Vyndhias, nnd flows into t h e  Chumbd. 

There are few villages of any note in the tract triangulated ; many of those met 

Villnges. consisted of ouly a few straggling Bheel huts. Thefollow. 
ing are the principal ones falling within the work : ~ ~ ~ d .  

wnni, Tanda, Tnlwnro, Lawani, and Nalcha. The last two mere plnccs of note when Mandm 
was flourishing, but fiince its decay have become mere villages. The local traditions rep% 
&xmdoo nre numerous, and among others, that  the trade carried on in it, was so extensivepnd 
lucmtive tbat  one bazar extended from the present city of Dhar to Maudoo, a distance of 
about 17 miles, and tbat  n foot passenger could travel the entire distance sheltered from the 
~iun Ly the canopies extending from one side of the road to  the other. 

"The tract triangnlated i s  very similar in  soil and climate to  that  of season 1871-72, of 
which a report WM submitted a t  the time; the products, animal and vegetable, are 
itlcnticnl. O n  the Vyndhia plateau much opium is grown, and this forms the main stay 
of the cultivator. Wheat also of excellent quality and known as ' Daodigahun' is extensively 
cultivated m d  exported to the Deccan. 

"Near the village of Nimkhcra in  the Vyndhias in the following minerals 

Minarnls. are found : sandstone, red and grey. The grey is calcareooa, 
nnd is  used for making lime. Both descriptions are sent long 

distances for building purposes; also slate of fine quality is obtainable in large slabs st 
Parbatpura. Limestone near the villages of U k d a  and Chirakhm, and honestone at 
Kachnoda." 

The area finnlly mapped during the last field season lies between 1atitudcEmd 
longitude i-z-; to the north of the Sathpuras. I t  comprires 

Dracription of coontry soweyed. 
~ ~ , k ~ $ ~  ~ ~ ~ a i ~ h ' ~  ternitor,, ~ b ~ .  the entire pergunnahs of Amtnln, Kasraod,Dhargaon, Mardau, 
Burwnni. and Sonnwad, with portions of Jcllalabad, Nagalmari, Khargmo, 

Barur, Un, Mahomcdpur, Balakwara, Sangwi, Diula, Mahsi r ,  
Bomai, Cheinpnr, Bhiknngnon, Bhamnnla, Sendwa, and Bamangaon in Holkar's territory; also 
the entire pergunnabs of Bhslkar and Dharampuri and portions of Tikri in the Dhar territo?; 
also pr t ions  of Rajpur, Burwani, Pati and Anjcr pergunnahs in Burwani State ; also a porhon 
of Bnknnir perg~~nnah  in Sin&ahJs territory, and a portion of Beriaon pergunnah within British 
Nimar. 

Tbc block of country may he described as n series of undulating plateaux, with 3 distinct 
Hills. 

falls or ledges between the Snth~uras and the Nerbuddn 
which forms the northern b o u n d q  of the work. Tho8 the 

northernmost ridge of tho Sathpurns, which is 15 miles to southward and outside ofthe 
nhove area, extends from Mahdeo  H. 9. in t s 8 y ,  and %,I46 feet above sea level,a a 

west north-westerly direction to Abapuri H. S. in and 1,927 feet above sea 

level. Midway on this ridge are thc highcr plateaux of Huri and Jellslabad, 3,073 2nd 2,fln9 
feet respectively above sea level. The above ridge keeps near the parallel of '21" 8'3'. Thr 
fa11 from it to the plnins, or first plateau immediately to its north, ranges from 600 feet under. 
neath Mahntleo to 1,200 feet nnclcr Ahepuri. The ncxt distinct fnll extends along the 
~ r n l l e l  of 5?1° 46' From Agassia H.  9. in latitude 8"". 7r KV c and 1,114 above sea levtl In  

Rnkninhari H. 9. in k!F*B-99.6'!nnd 1,178 feet above sen level. This level take0 a 
l o ~ ~ l l n d o  i6' 18 6W 

mom northerly direction as - i t  crtcnds westwnrds. The actual drop from i t  to tbe couoW 
irnmdiatcly to its north a v e r ~ e s  200 feet. Between latitude 92' 21'3-md 6' longitudeZ,thye 

is n c ~ n f i m l  mPps of ht- topped hills covered with undersized jungle, the bigl~est, of "* 
arcrage8 960 feet above we level ; from the nortllern edge of this broad belt is a thud dlsbne' 

of 160 to YbO feet, and the ground from thence gardually s l o l ~ s  down to Ibe 
c:r\uddo. 



illin rewmileg of each ride of this river there. a strip of toleraWy flat gtound, but even 
Irue ,,,any hbkd small hill% r~sing 100 to 120 feet above i t  and about 650 above 

i u t h k  wilh the of this stlip and others along the Beda and Kondi valleys 
6E.q Iercl, .,,,J 19 there is hardly m y  level ground in the block of detail work. It consists 

o,s~cwio,, of 
plans, with a constant fall towards the north to the Nerbudda. 

ne rbpuri range in P. T. 21 was the highest, falling actually within the area of the 

iBil 
The temple on it. highest part, whicll about six miles to south-west of Rajpur, 

h, ,, level. This range is exceedingly precipitous on the north-eastern face, ,, on tbc rnuth-west side, by a succession of long gradual spun to the Goi river, which ,,, $, tamugh an exceedingly wild and totally deserted tract of country. The jungle and 
..,, iu that portion are very deuse and proved great obstacles to the proper delineation of the 

~b~ Nerbudda enters the season's work in P. T. 14, a t  a height of about 495 feet above 
sea level, and leaves i t  at  western edge of P. T. 16 at  about 

Herbodds river. 418 feet. Thus there is a fall of about 77 feet in 46 miles, or 
1.6 feet per mile, This accounts for the great rapidity of the stream, and together with the 
nomerousrocky barriers, for the very small traffic in boats along it. I n  February, when no 
i n h o d  faleu, there mas eight feet in the deepest and two feet in the shallowest part opposite 
Jrahesar, The river within the above limits averages 1,030 yards in width between the 
bads, but  contracts to 633 yards near Mahesar. 

~~~d and commodious ferries are kept up by Holkar and the Dhar States for the convey- 
nnce of men and cattle a t  the followinq places : I n  P. T. 16 

Wma acmaa N e r b u d h  from Chichli to Kotra, Bamangaon to Surgaon, Kattbora to 
Dbu~mpuri. In P. T. 15 Akbarpur to Morgam, Dalkhera to Jalkuti, Naoratori to Mahesar, 
Ilrrbrliher to Mmdlesn, Garhi to Jalud. 

In P. T. 14 Bhatian to Gogaon, Thelia to Sulgaon, Mardana to Baigaon, Bakawa to Pitamli, 
Pitoagar to Knpastar, or about cvery 4 miles along the river. The charges made average 
I\  pies per man; 6 anna for cattle and 4 annas for a cart. There is also a ford near Chichli 
and r bridge-of-boats at Khal Ghat in P. T. 16. The banks of the Nerbudda vary from 20 to 
100 feet in height above the river bed. There is a large fishing business carried on all along 
the river, there being a great demand for this article a t  the Mahesar and Kasrmd weeltly 
baz~rs. 

The Beda or Yeda where it join8 the Nerbudda opposite Maudlesar in P. T. 16, is a stream 
Bedn River. of 300 yards iu width. I t  rises near Asirgarh fortress in 

P. T. 4, and flows from thence in a north-westerly direction ; 
don: its valley are the large and important villages of Bamnala and Gogaon. Throughout 
the laat 25 miles of its course, this river N U S  through a highly cultivated and populous tract. 

The Kundi River rises near Lanka Hill in p. T. 23, and is a stream of 150 yards in 
Knndi River. width, when i t  joins the Beda River near S ip t an  in P. 

18. It runs under the wall8 of Khargun and drains a very 
large tract of the Sathpuras. 

There are also the smaller rivers called the Deb and the Goi, into which all the drainage 
o'P.T.eo~nd most of P. T. 21 falls, and which eventuallv themselves flow into the Nerbudda. 
But thee nvem are merely mountain torrents, add present little more than a large 
"pans! of rock and sand-hanks during the cold and hot seasons. The fall iu most of them is, 
'lmaone, b~ to allow of the wakr being stored by bunds, though I noticed ruins of old 
mmn9' Ones the Beds 2 miles north of Gogaon village, and also in a smaller stream near 
Dh8rD0n dl e m e  cu\tivators are chiefly on wells, which are very numerous, '" wabrro. which is drawn by the o ~ i u m y  bucket and bullock apparatus. The level 

' l f  lhe nkr bring Very low, these wells are very costly. But little inducement the way of 
dnncea 'ppW LO be made by any of L e  Native States to their ryots to open out new ones. 

"" " very h e  tanks, each covering 100 to 300 aorea, a t  Choli iu T 1% Ta'abu" T- 201 ~ n d  at a apot in the bdls, 2 miles to south-west of Be~-iron, in P. T. 1% I"' 
the n k r l s  m u v e y d y  a mmoury yueduct to that village. These tanks are ''I 

masonry dams. The siteE singularly well chosen, and the armnge- 
men'3 " and escape of 8urplUs wakls very inPniOw. They were nll designed and Cmstructed by natives, 

Kbargun in l a ~ ~ u d c  210 w oIIP" 
b @ h d e  ,a w cu. . Height above sea level 898 feet. Number of houses 1,997. 

Caid~om. nsrgoo, Number of inhabihnts 10,897. This town, situated on theeast, 
hank of the Kuudi River, is the largest and most imporbnt one In Hokar's '"Y~ 

of the Nerbuddn; it is the head.parkrs of the Soubah, u n b r  wlloln ::r$7$DFh in charge of one of the 32 pergunn.hs. Though each of these oficcr* 
 bar +th small magisterial powers, all important cases, botll civil ?"as to the SouLah. ~t Kl,argun there is a katcherg, jail, rod dispensary. 

"'" i8@uR0unded by a mud wall, and lhere are t* rubs of h r t  at  the ~outh-~vcts  



comer. T h e n  are 5 schools, ~6.. a Mahratta one with 65, a Hindoo one with 60, 
E ~ ~ , ~ ~  one with 12, a Sanscrit one with 24, and a Mahornedan one with 35 scholars. 

epidemic of cholera in June 1872 swept off many hundreds of the population, and this probahlgaE. 
C O U ~ ~ S  for the present dilapidated and miserable appearance of the place. Ther? is! th"$ 
trade, however, between Khnrgun and Khandwa, besides a large local one in grmn, timber, 
forest produce. There is also a great deal of native saddlery, manufactured at Khrrgun, ,,,, 
au business done in cloth-dyeing with the root of a small shrub called l'el.'~ 

Mahesar, pronounced by the pundits Mahesmar, is situated 
in Lat. 22" 10' 14". 

Long. 75" 57" 45". 
Height above sea level ... 677 feet, 
Number of houses . . . . . .  2,815 
Number of inhabitants ... 10,090 

The t o m  is beautifully situated on the northern bank of the Nerbudda, and on all other sides by extensive gardens and topes of mango and tamarind trees. 1t is a very 
important place, from the fact of its being the summer residence of H. H. Holkar, and, 
owing to a small temple of Mahadeo, situated on a rocky bank in midstream, to 
is a daily and constant stream of pilgrims from all parts of India. The Raja's palawand 
temples athched thereto occupy a great length of the river frontage. The former is a hand. 
some stone building about 80 years old, with immense courts and verandas, right round, sup 
ported by sculptured pillars, and having paved floors. There is a fine flight of terraces 
steps down to the water's edge; to the north-east of this place is a partially built fort. 
one-third of the walls have still to be built (where i t  faces the river) i t  is not of much use 
as i t  stands a t  present. There is n very large straggling town to the north of these buildinbrs, 
where the chief manufactures are those of copper vessels, also "dhoties," and silk "saries," 
as worn by Brahmins, the weavers of which are "Guzeratis," and more strict in their lira 
even thau their customers. The town has a busy and thriving appearance, and from the 
number of temples, large pncw, buildings, and well dre~sed people in the streets, there mu& 
be considerable wealth in the place. There are jails, police, lines, schools and a katchery: a 
squadron of Holkar's cavalry is also stationed there. Looking from the southern or right 
bank of the river, of on evening, when there are numerous bathers on the shore, and along 
the steps of the palace, and many boats, flitting about filled with pilgrims, making their 
rounds to the various temples, from which gongs and all kindm of musical intruments are 
constantly sending forth strange and curiot~s sounds, the scene is most picturesque. The fine 
sheet of muter with well-wooded banks, stretching betmeen this and Mandlesar, seems to be 
much appreciated by the travellers, for crowds of them in all sorts of colored and most 
picturesque garments are always to be seen in  the large flat river boats which are constantly 
plying up and d o m  the same. 

Kasroad, situated in I ~ ~ ; ~ ; e ~ o  Ly,: a t  a height above sea level of 713 feet, is another luge 

Kasrnod. village on the south side of the Nerbndda River, with $,Pal 
inhabitants. This, and the pergunnah of which it is the capid, 

formerly belonged to the British Government, but  were exchanged some 15 yean ago ror 
territory then belonging to  Holkar within Nimar. The village stands just underneath 
the third ridge of hills as described before, and in the midst of awell-wooded and highly 
cultivated tract- 

Mandleear. Mandlesar in- 
... Latitude ... 22" 10' 27#. 
... Longitude ... 76" 4 Y 13'. ... Height above sea level 604 feet, with a 
... Population of.. . 2,486 souls 

has greatly decreased in importance, since i t  was given up as a British Cantonment. As it is 
now again however to be the head-quarters of the Soobah, instead of Khargun, it mill proba.. 
bly soon regain its original size; a t  present the t o m  consists of a long straggling ~ u m h r  
houses on the north bauk of the Nerbudda- 

... Dhnmmpori. I n  Latitude 22" 8' 54". 

... Longitude 75" 25' 7'. 
Height above sea level 445 fect, 

ie a rising villnge of 2,195 inhabitants, situated on the north bank of the Nerbudda 
the head-quartrrs of a sub-division of Dhar, consisting of thc four ~ e r ~ u n n a h e  of 
Dbarampuri, Balkbar, and Gujri, in charge of n Kamasdar, who generally resides at 
puri. The Nerhudda is here split into two streams by 3 large jungle-covered island) exten' 
ding from Dharampuri 2 miles to the east. The couutry to the north and north-ast I g a  

of grain cultivation, undulating and beautifully wooded. 
Rnjyur. The last large village in the seaeon's work is h ipur  in  

Latitude ... 21" 56' 28". 
Longitude ... 75" 10' 39'. 
Height above sea ... 105 fect. 



conbins 624 houses and 3,182 inhabitmts. It is situated at  the northern and outer 

flmo. 
doc of hills under the Abapuri Range, in exceedingly rich soil on the west 

lh lup or paIda  stream The Rajah of Burwani has lived here since his  count^^ 
lnnd under British admin~t ra t io .  There are S C ~ O O ~ S ,  a dispensary, and a cutchery 

bo been P . 
,;thin the vlllfl~e. 

mb metalled bridged mad is the Agra and Bombay one, which entera the  work a t  
Dudha Village in P. T. 15, and leaves i t  a t  Jarnli Village 

Ronda. in P. T. 21. There is a branch of this road also metalled 

u,r rmm to Rajpur. The trunk road crosses the Nerbudda a t  Khalghat 
csce~~eut and well managed bridge-of-boats. The leading fair weather mads are 

,hoe Imm K~,I, vid Bhikanpaon and Mahomedpur to Khargun, and thence on aid Likhi 
Lonlra ,,on to Ra~pur. Fmm Sendwa via* Nagalmari to  U n  and on to Khargun. 

kllan~csh ~ ; i  Newali and thc Lirnsarwar Pass to  Rajpur and Khalghat. There is  
al.soano~~lrr fork of the same road uid the Chatmpani Pass over the Abapuri Range to Rajpur. 
~h~~~ also fair roads from Khargun via" Kasraod to Mahesar and from thence to  Choli and 
~ h ~ ~ ; ~ l ~ ~  from Mandlesar aid Dhagaon to Kherighat on the Nerbudda. The country is, 
however, conlpletely intersected by rough katcha and fair weather cart tracks. Except where 
~~,!.cro,bln~k cotton soil, these are quite good enough for all the ordinary country cart 

fie traffic chiefly consists of grass between the jungles and large villages, and salt from 
Guzerat via* Alirajpur ; dates, gur, and sugar from Khandesh ; 

Trnffic. piece goods and iron from Khandma vid  Kherighat ; timber 
the Satllpuras mithin Barwani, from whence i t  is floated up the Nerbudda to Khalghat. 

fie exports are gliee, opium, and ti1 seed. 

Tbecrops mostly cultivated are cotton, whcat, rahar or tur, gmm,  kulti, sugarcane, 

Crops. 
al ( B  snlall shrub, the roots of which produce a fine red dye), 
til, jowari, and poppy (opium). 

There arc police stations kept up 117 the different States, a t  Balakwara, Mahesar, Kasraod, 
Polieo Station. Mandlesar, Dhargaon, Mardaua, Barur, Khargun, Balak- 

wara, Uu, Mabomedpur, Barnnala, Segaon, and Lonara in 
Holkafs territory; at Dliarampuri, Balkbar, and Khalghat in Dhar; a t  Rnjpur in  Burwani; 
aud Kanapur and Beriao~~ iu British Nimar. 

Bazars are held weekly at Kasraod, Tembha, Balsamaud, Mnhesar, Un, Segaon, Lonara, 
Bnzers, illandlesar, Moti, Thibgaon, Gogaon, Kharguu, Dhargaon, 

Amlata, Mardana, Kanapur, Rajpur, and Beriaon. 

Owing to the constant raids made by Bhirpa, the Bbil Naik, in 1858, large portions of 
L)mrtcd L ~ C L S .  the Jelalabad, Cheinpur, Sendwa, and Nagalwari Pergunnahs 

of Holkar's territory are totally deserted. Every inducement 
rsOferd to ryots to again take up land in these parts, but  malaria and mild beasts appear to 
lakeofllotb men and cattle just as quickly as the fresh emigrants settle down. 

At nn are the ruins of what must have been four magnificent temples dedicated to 
Uo Tcmplcr. the worship of Mahadeo, Mahaluxmi, Parasnath, and Goalesh- 

war. They are prominent objects in the landscape for miles 
"llnrlthe village, and are well wort11 a visit from travellers. Much of the sculpture on them 
l'ct l l l  sharp and clear. There are many local legends connccted with these splendid ruins. 
'e~aresal(l to be of great antiquity, but on the sljot I could gain no real information what- 
Yrrer about though I met several intelligent pundits. 

Of nilgbai, pigs, hymnas, and hare are most numerous. The two former roam 
'Innit. about all over the country in large herds of ten to twenty, 

aud 60 to 100 respectively, and do p a t  damage to the crops. 
bthcm~lnWds, gnaelle, ~olvns,  wild doas beam, rambar, p o m ~ ~ p i a e  and otters (in the Goi 
n'vcr) were cO1lstantly s n n  l ~ y  myself as &li as by every other member of the party. Tigcrs 
are nrpl but I l l  the Boraon River Valley, 4 miles to  cast of Tikri in P. T. 16, also in the 
'''I' 'Iver v a l l ~ ~ ~  3 miles to uortl~ of Chondi V i l l a p  in P. T. 14, onc or two pairs seem to la 
hnni nfn@'lar l~ n8 the hot xasou approachm. Tllese places afford plenty of game and water. 

jnng" near t h ~ m  i8 very thick, nud the locality is in every way suited na r residence for l a r ~ e  basts. 

bmwn Partridge, liuc and g n e n  pigeons, of ~ v c r n l  sort8, pea fowl, snipe, quail, 
Game birds. mild gecse, Itul:lng, sarm, bustnrd, and florican, were all met 

with, tile seven first unrnd being very numerous. 



Eztract from tlte Nnrrative Report qf ~~X.ONEL G. H. s1-9 in charge cf hb. 3 T o ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~  
&rvq ,  Central Provinces and Pizogapatom Agency. 

The country trinngulated in advauce includes the unsurveyed portion on the nofib 

Country trinng~~lnted. of the Rajahmundry District, chiefly the Rampa ~ ~ l ~ ~ ,  lo 
extremely wild mass of jungly hills in l~ab i t~d  by a trih, 

until ,quite recently, a very troublesome nnd rebellious lot. I n  sheets 27 and 64 tlI8 hi,ls 
are very high, rising to nearly 6,000 fect, the highest are entirely without jungle on the 
summits, bu t  further south the fall is gradual (though the hills are rugmed and impassable 
except by one or two routes taken by Brinjaries) into the valley of lhe Godavery, wherethe 
hills cease, a t  some distance above the town of h j a h m u n d r y  where that river eaters 

plain after   as sing throllgh a great gorge through the hills. The eotlntry to north. 
in sheets 52 and 50 is only 200 or 300 feet above sealevel, with detaehdhille 

abulldant everywhere. The considerable tributary of the Godsvery River, named tile tiolrb, 
wllich h s  from its source to this pnrt been a chief feature iu the maps of this party for the 
lst years, in sheet 52 enters the Rakhapili Taluq of the old Hydrabad 
(since ceded by the Nizam to  our Oovernment) and a few miles lower falls iuto the GodrPery, 
mllen on the bank of the Kolab just a t  the extremity of my unsurveyed field, I was 
told that one of the river steamers had during a time of flood come up as far as that point. 

I n  sheet 26, now being sent in, is a remarkably fine piece of countrv: i t  ext#ndpkrn ~.~ .------.. "u - 
north-east to soulh-liest for some 8 or 10 miles, with amidlh 

14 Arula" n mootnh of hill Mndsul. of a couple of miles or so, with seven1 larze villa~es st 
elevation of very nearly 4,000 feet never visited by any European, except%he offi&rsifti; 
survey. The low portions of this tract (very little below the village sites) arc cultivated mith 
rice, &c., the higher portions bcing clear undulating waste land, very little higher than the 
village sites. The surronnding hills on $1 sides rise t o  about 5,000 feet, and are witl1oot much 
jungle, except in the rnvine slopes, and hold an abnudant supply of water. The hfaellieru 
h m  its source in the south hills and runs through this beautiful countrv in a northerlv di. 
rection, and is the same river alluded to  in  -parngmpll 12 of this report under the kame 
Silero. A t  the beginning of April t l ~ i s  stream has considerable flow of water, mllere clo* 
to  its source i t  enters the valley now allnded to, and i t  reccives coustant streams from all sides. 
This fine country extends into sheet 24, where there are still larger villnges, aud greater extent 
of wet cultivation, but a t  a gradually decreasing elevation. With my experience and personal 
kllowledge of every portion of the hill countries on the eastern side of the peninsula, I ran 
afirm that  nowhere is there anything approaching in extent, elevation, and other sanitnry 

to this Arula Mootnh of Madgul. It is, though never visited, readily ncm. 
sible from the c o s t  being just 50 miles west north-west from Vizagapatam, wit11 a m e l  
made level road nearly to the foot of theghbt, up which the difficulties are just as nature Itk 
them. 

E.rlract from the Narrative Report of MAJOR G. C .  DEPREE, in  cAarge of No. 4 TopogropAicol 
Survy,  North-Eastern Division, Central Provinces. 

The country comprised in sheets Nos. 11 and 16 is exceedingly wild, mountainous, and 
thinly populated. For instance, in sheet No. 16, covehg 

fi~:~a1~i~~220,","~ff~~2,"~~r9~ a n  area of 549 sqaare miles, there arc only 1,116 huts, whjch 
represent about 5,000 inhabitants, or tcn to  the sqonre mile, 

nnd these mill be ro~lncl to be congregated in one part,icular part of the ground, leaving other 
prent t n ~ c t s  nbsolately dcvoid of inhabitauk. Mr. Barker especially met with great clifficulhir~ 
ln finding men, who could tell him the name of rivers and other features, and who ~ l l d  
assist hnn as jnnzle-cutters; and thc difficulty of procuring supplies was also moeb Celt; 
YIIII-Surveyor Dut t  nlet with ditticulties of uearly equal magnitude. 

The surveyors of the  north detachment met  with a more varied c o u a t ~ ,  valle~g 
Xort l~  detnehment. fi~irly inhabited, being associated wit11 difficult rocky hillfl. 

Messrs. James Wilson and McGill especially encou~~tered @me 
formitlal,le ground, mherc the Jol~i l la  River cuts its way deep iuto the Mekal plateau,and 
escapes into the plain of Singwara below the ghht. 

The physical features of the conntry were described in my report No. 31 of 1st Octoller 
nt paragraphs 36 to 39. That  remarkable hill, the ~ r n s r k a n b ~  

PhpicRl featwe. the countrJ plateau, baa now been fully surveyed; i t  is found bbat the s ~ ~ r v e p ~ l .  
Rivers Nerbuddrr, Jobilla, and the tribuhry of the ~ o l l a n l l d ~ ~ l  

all rise in the mme plateau within a few hundred yards of one another. These rirrA 

I l~wing  IU they do to the Bay of Beugrl on one side, snd to the Indinn Ocenn on the ptberj 
nlmy lxcalled the ,srteriea, while Amnrkantsk may be likened to the heart of the pnlnsul" 
of Inha.  

Thr  Nrrbuclda and Jobilla both cut  their way from off the high level of the Mekn' 
platcall by rrl~rupt gorges and rocky chasms, of hundreds of feet in perpendiculu depth aud 
nII the smaller streams partake of a li4e rugged character. 



Difference ... 1'4 

( 37 1 
In ,he Snhfi!p,lr V,,1ley thera are a few Hindu inhabitants, who are fair cultivatom, b u t  

venerally they are wretchedly poor, and heavily taxed and 
lobrbillolsond eultivotion. zppressed since the country has been transferred to the Maha- 

On the Mekal plateau there are uone, but aboriginal tribes, who cultivate i n  
njoh of ~ c r n l h ,  
* rl,l,csI manu er 

TI,,, is EO much spare ground that  the same area is covered with 

cmpso"ly lor or 
two s e u o ~ ~ ,  and is then allowed to be fallow, other ground being taken up. 

Yloning estates have been surveyed and the statistics of totals are given :- 

rbks by )In. G .  A. IICGILL, Surr:eyor, 2nd Grade, attached to No. 4 T ~ ~ o ~ r o p h i e a l  Party, for  
j e f d  season 1872-73. 

A descriptiou of these aborigines was given in my last report in season 1870-71. I had 
then no opportunities of collecting any information regarding 

R*ao8 
OLber ceremonies their religion or private manners. As well as I could ascer- among Ibe Baipa. 

tain, they have no idea of a Supreme Being, nor of a life 
hatafkr, they compare themselves to the animals, and pride themselves in the name of "ban- 
manus," or men of the woods. They fear demons and imagine that  the woods are full of 
lh and to propitiate them, whom they imagine to have disturbed by hewing timber and 
(IdntJungle, set up long slabs of stones on which offerings of a few graius of rice 
'01 flowem are made. 

Their marriage ceremony is very simplc. The bride, ns n rule, is always selected from 
mother village; a few gifts, such as grain, honey, &c., are carried to the house of the parents 
" "E dd. and a day 18 named, when a fen f iends @her together. A loud tom-taming 
CLmrns h i g a  world that some of their bmtherhood is to be married. By evening 111 
"°Ferl and the young husband leads his blushing, or 1 might more truly say, sorrowing 
W: '6' goes crying to his hut in some .equeuo.bred spot closc to his fields. I f  the young 

' Pa!ellts are in good circumstmces, they send to the closest Gond Village and get  some 
'lquor, of which they all partake. 

I -- 
The arcn of Sohagpur District was calculated by Captain R. Wroughton in  1842, bu t  

Area Of sollqpur enleulnted by this includes Singwars which contains 279,504 acres, equal 
cjplaio \\'mugblou, 1842, nud by No. to square miles 436.7. The Pargana of Sohagpur, as  calcu- 
~ p r ~ ,  1873, lated by No. 4 party, does not  include Sing~vara, which 
bs not yet been re-surveyed completely. The totals are very accordant however, fur- 

By Wroughton- 

Aren of Sohagpur square miles ... ,. 2895,842 
,, Singwara ... -. ... 436'7 

7- 

2459.1 

By NO. 4 Topographical Party- 

Area of Sobngpur ,. ... ... 2457'7 

Villogcs 
dcsertcd. 

45 
10 
63 
l4 
36 -- 

219 

~ i ! ~ d ~ l  or Pfri. 
to?. - 

( 

Ofdl the atnnge sights I Saw during this Seamn, m s  the Oond dance pe,rformed a t  
A Oond dnnee. the village of Sa"n on t l ~ e  occasion of the first sethng up of a 

weekly Lazar. The performen came in pairs, preceded by 
nandadvd.hnm, the d~Udords most fanc ih lb  decorated with pcncock's tails and orowned 
i'n 'he'"p"th live domestic cock. On the planting of &e dandanl, a conchshell is sounded * the dnnm i@ struck up to the beating bmss 11 thalies," and blowing OD ~bells. The 
uh0'tPOf0m8nce might well bc compared to a Nar-danCe of the American Indians, familiar 
'Irncd eveV One b m  Mume Reid's descriptions. The raemblance to i t  is itriking, the 

dreeaed in atnps of cloth of aU colours, and plumed with feathers of the 
ck, also carry shields and swords in their hands. One of the dancers was drnad 

to foot with ienvc~ and cnepers, hookd and bounced I J ~ J U ~  much to 

Rsm~s ~ a .  

The total numbers of houses of 
those estates marked + can- 
not be given, as small portions 
of them were surveyed by the 
Galljam and Orisso Survey. 

----- 

Nnmhcr of 
housea. 

---- 

lf;63 
4- 

%76 
4,153 

384 -- 
19,399 

Area in 
squoromile. 

ii::; 
855.6 

::::: 
771.8 
451.4 -- 

2457.7 

Esloles. 

Churi ..' 
Xenda . 

Villapes 
Inhobiled. 

15' 
85 

284 
72 
49 

229 
45 - 

929 

... Korba ... 
-. llnlttin ., 

nPsab ... 
Upror~  ... - -  
Sohegplir ... 



our amusement. A " bukshish" quite delighted the poor fellows, which mas at once laid out 
in the purchase of mohma liquor, the effects of which set them off in right good enmest, and 
the dauce mas kept u p  till late i n  the evening. 

The morning march had to  be put  off, started in the afternoon and crossed over into the 

Nerbudda Valley. Nerbudda Valley. This valley is a most striking geo,omphi. 
cal feature in  the country, as i t  forms a most magnificent 

plateau, i ts  average height from the source of the river to some 20 miles is about 2,300 feet 

above sea level, and i t  enjoys a most beautiful temperature, perfectly free from hot ,&ls, 
A strange peculiarity in i t  is, tha t  i t  is quite devoid of trees, this is owing to the 1 

eavp boar frost tha t  falls here during the months of January and Febroary. I t  is, in fact, an exten. 
sive prairie and makes a rich pasture ground for cattle. The uniform ~vidth of the is from 6 to  8 milas, and on either side are pretty ranges of hills thickly wooded, ~b~~~ 
are numerous, small Gond hamlets spottillg it, together with flat forl-like moonds, and 
of a morning, just a3 the sun is rising, a most beautiful panorama is presented to the traveller 
as he descends into i t  from over the hills already referred to by me. Here and thero the 
Nerbuddac"  mai" or  mother, as the natives call this sacred stream, is seen sparltliug out, its 
waters lit  up by the rising sun. Gond hamlets can be distinguished by the curling smoke 
rising like incense in the early morning. Nature too is alive, the musical lowing of the cattle, 
the sweet song of the lark, the clear metallic ring of the pal-tridge and the sharp shriek of the 
pea fowl, all make themselves heard, bu t  the sun's rays, soon make themselves felt, as there are 
no trees whose cool shade one might  g o  and partake o f :  SO that by 10 o'clock all become still, 
and the wide extensive  lain bright with the rich golden beams of the son reflected on the 
variegated coloured pass becomes quite still, and remains so till the declining course of the sun 
in  the west makes life once more spring up. Antelope are met with in numbers, but tlley 
difficult to g e t  at, as the sportman baa no cover, and must only trust to his steady baud and 
trusty rifle. 

While surveying section latitude Lff longitude E3, a very strange deflection ol the 
15 30 

magnetic needle toolc plaoe; these variations were clrefullv 
Deflection mafletic measured by me and were found to be irregular. At iima 

the needle mould be attracted to the right, and a t  others to  the left, and very ofleu these attrac- 
tions digered a t  short distances of half a mile and a mile. At  a dace called Suriadand on the 
banks of the Johilla River, the needle was drawn 65 degrees to the right of true nortb, and at 
Dongrigar to the east of this place, the needle mas attracted 15 degrees left of truc north. 
There was no visible cause for this, certainly i t  could not have been put down to local nttmctian 
caused by iron ore, for, although the ore does exist, i t  is not so plentiful as in other places, when 
the needle remained almost unaffected by it. The greatcst attraction 1 observed nas foundla 
exist where the ground m;rs most broken up, and this was close to the Johilla River. The banks 
of the river are precipitous, a t  times, several hundred feet high, and its conflnents before theymu 
empty themselves into i t  take some extraordinary bends so uulike anything I have ever wo, 
that  I feel myself quite unable to  describe the chaotio appearance of the grouud. I t  w i n  
these particular parts tha t  the most attraction mas met with. 

It mas in such another  lace as the one above referred to. that  I had a fine o~oortunitv of ' - 

The "lraia" or wild dogs. seeing the wild dog called 'by the natives " &ia or bun- 
kuthra." This animal is about the size of a setter, but bran 

resemblance more to n wolf than a domestic dog from close, altlio~tglr from far, one is apt to 
take them for dogs. It has a beautiful glossy coat of a rich burnt umber colour, with a rather 
long toll. They go about in large packs and hnnt  down sambar and spotted deer. These that 
I had the opportunity of seeing, had just broogbt down a sarnbnr, and although thc animal 
was st111 alive, they had torn its stomach open and were devouring it. The sight of me and m!. 
coolies frightened them all away, when we went np and put the poor animal out of pain; my 
men bore away the carcass to camp and hod a fine feed on it. The natives say that they hate 
never heen known to molest man, and that the appearance of a single man is sufficient to Put 
tn flight a whole pack of " Kaias," and that, occasionally, tigers even are attacked and killed by 
them. 

I n  the south-west portion of section latitude 22" 4.7' longitude 81" 4' and abnllt 14 

A legend. miles east of the well known village of Ramgl~ar, one seeg a 
fine elevated range of plateau shaped hills, and distingoish- 

able from all the others round-nbout ig one well known as Atl~ariadadar. A strange lefYdis 
i v e n ' i n  connection with it, and like all legends, whethcr Europcan or Indian, i t  dates l)2cktn 
the good old times, beyond the memory of man. Many, many ycars ago, I rcally cnn'ttell 
You how many, there m-erc Bhooths," giants, living in all these park, and among them nasone 
Atharia ; bad, however, enmcd for himself so bad a name, that  the other hhoolha to s l l ~ ~ ~ ~  
their o m  re~ec tnb i l i tg  banislled him from their society. Atharia driven from 111s home 
cnnntry, came and settled dam on this mountain. IL large cave is pointed out where Atharlu 
1s mid to have livell, and on the south Face of the hill in a narrow valley there is a natrlral Iskc 
Vnrmcd hy a letlge of rocks damming up the course of a stream. The natives decl?retbat 
Atharia bllilt this darn, and that he used to cultivatc the slopes of the hills on e~ther  side. A 
large grove of mangoe trees is all that remains o l  Atharia's garden. 



W,otL,,on ~ ~ 7 ~ a ~ i v a  Report P f c ~ m ~ l ~  R. v- RIDDELL. I. E., in d a r g e  fl No.  5 Topqra- phicad Survey, Bhopal and Malwa. 

lrne tzbled was in the northern half consisting mostly of Gwalior krritory, 
The countrY P chiefly well cultivated open country, section 20 being the 

Sndhio18 krritory. ; the muthern four sections were mostly Uhopil 
Caoo,lr plsne,fabled. territory, and the greater proportion of this was hilly and 

mrerd n,h jUDsle ; of the ~eason' outturn- 
1181,60 q08r miles mcro in B ~ O  61 territory, of which 498'8 were cultivatd. 
92~80 ditto Gm$or ditto 627.9 ditto. 
,,~.70 ditto  TO"^ ditto 2'4 ditto. 
16.00 ditto Kunvni ditto 12'0 ditto. 
3.00 ditto British ditto 2.0 ditto. 

gl,gosquare,,,i~es mere overlaps into work of NO. 1 party, 8'0 ditto. 
3.20 ditto mere disputed territory. 

Srhsbon a gend pmportion of 46 per cent. of the whole as cultivated ground; this  

,npr!ion is 
that of laEt season which was 60 per cent. The chief diflereuce was 

lbuod tho ~ h ~ ~ h l  territory, the rich heavily cultivated tract in the valley of the NerLudda 
beiyo this yearout of the work. 

nebtal  outturn of 221487 square miles on the  standard scale of one mile = one iuch 
is lm thRn 

but then, it must be remembered, that  the survey of the city and environs 
of Bhopil on the scale of 12 inches = one mile occupied as much time as the survey of 545 

miles on the standard scale ; were this area added to that  completed, the outturn would 
lare beon 2,760 square miles, which 1 should have considered a full season's outturn. 

ne,-,reaof the city of Bhop4l surveyed on the scale of 1 2  inches = one mile was 18.5 
!goare miles. Some parts of the city and suburbs are most iutricate, and the detail was worked 
up very closely. 

fieVFndhiarangecrosses this season's work, a t  about the parallel of 23" 15' north latitude, 

Dwriplion of couutr~ survcged. 
but there is no well defined crest to mark the chief watershed. 

B~UL This watershed, on the east side of this year's work, lies over 
the hill (height 1,952) immediately south of the village of 

Hbrndera, sheet 14, thence over the hill, north-west of Chilwa, but between these two 
hills there isn pass some 400 or 600 feet lower than their crests. Thence for about two 
miles the watershed runs in a southerly direction until i t  reaches the  ridge south of Surei 
H. S., then along through sheet 16 past the villages of Bauni, Mnnpur, and Chandpur 
in r valley 400 aud 500 feet below the crests of the surrounding hills; from Chandpur the 
q ~ t e ~ h e d  passea over the crest of a hill 1,963 feet in height, and down its south-western 
slop to the village of Barbatpur near Chiklod. Thence across the hills sout,h-east of Kaliakeri, 
~ndoutof tllb year's work, but i t  runs, I think, not far south of the  parallel of 23" north 
latitude br Ibe next 15 miles. 

f iem of the ridges or spurs forming the main range is very irregular, and the  ridges 
them@lves in many Places have almost the appearance of separate groups of hills very slightly 
~ 0 ' 4 ~ ~ ~ g e t b e r .  This is more especially noticed iu sheet 14, then in  sheet 12, except- 
log1' the south-wat portion where there are s few groups of hills rising up to 300 feet 
lbore the Enmounding country; there are little more than one or two isolated hills. I n  sheet 

Ihe 
half is devoid of any mass of hills, but tho western half is almost entifely 

with hill3 forming no regular ranges or ridges, nor of any similarity in shape or wFe; "' ri6e a height of about 550 feet above the average level of the surroundlug 
w " t ~  phcb is cultivated to a small degree, but  is chiefly covered with thick " Khair" and 
""' ~ ~ ~ k ' l ~ ;  loma& the north these isolated hills are nearer to each other, and about the 
pnllelof north latitude they ~ O S C  their isolated character and assume a more massive Ipyoannce. , 

In 14 (the eastern portion) the ridges present a much more uniform character, 
$ almost d a a v e  a gentle ri. to the west of about 1 in 1 0  t,o 16, and.present to 

a t  an abrupt slope sometimes terminating in a precipice a t  the summit. I n  the 
w'ter"'~n thew is a great ded of this formation in the hills, but  i t  is not 9 marked, 

or the ridga is lees replac, the westerly slopes much less mnclmed. The % Prnm1nent bills in this sheet are that  immediately north of the village of Ander on 
wh'ch the P ~ ~ c ! P ~ I  0 h t i 0 ~  Ander m e a t  Arc Meridional S e n  is situated; Raise. Hil l ,  ' t h e b ~  i8 the fort of the name; Bangama Hill, a ~ e a k  south of the d 1 . p  
Or sumil an which the 0htion of Su* is situated, .nd  the hill south of Khandera near 'uwul ld 

nee to between 1,950 g,000 f w t  above the sea level, and from liO 
feet above tho pLios. In sheet 16, the wildeat and most irregular formations 

a p w r ' k c h a r w t e ~ i ~  of tlcb indiridud bill is chiefly that  of a triangular pyramid, two 
Or'' Lkd loP@ of which are s&p and prrcipitou6, the third a gentle incline, but  the way 
LC ' i m g d a r  ; in the northem portion of the emtern half of the s h c t ,  

pt'pibu E ' O P ~  fm the north, and in the .outhern portion thoy face the south. The 
41.bf t h c m O r  more pmmioeut pointE ~e to .bout 9,000 feet ahove the ma, and from 



two masses or ranges of about 1 0  miles in length the gentle slopes of face 
and between which the Banna and its tributary feeders take their rise. ~h~ promiota; peaks are Khamaria H. S., 4 miles north of Chandpura, which rises to a height of 
680 feet above the plain in which Chandpura is situated ; the peak west of 

rbicb rises tO a height of 700 feet above the Banna. Katlo H. S., north of the village of Kaia, 
which rises a height of 2,027 feet, this is the most prominent hill in the sheet; Hardal 
H. S., 2,008 feet; and in the south-east corner of the sheet, the ridge immediately north of 
Jnmner on which Dantko H. S. is situated, rises to 2,021 feet. 

The principal river met with in this season's work was the Betna, which springs a ,,, 
Rivere. 

miles west of the south-west corner of standard 16, and winds northwards through all the four standard 
Ritb the exception of the south-eastern portion of sheet 16, the whole country surveyed in detail is 

drained into t l ~ e  Betwa. The first feeder of any consequence is the Knliasot which sprins 
amongst the hills south of Bhopdl, and winding in a, south-easterly direction towards thesouth.$l, 
joins the Betwn about 1 0  or 1 2  miles from its source, about half a mile above ~h~~~~~ 
or Bbojnagar, and 2 miles below the junction of the Betma and the Qogra: neither stleam 
is here more than 30 or 40 yards in width. The Kaliasot was said by theinhnbita.nbt0 sprino 
from the Bhopil Lake. I could not believe tbis, as  the drainage from the lake lay in moppsii 
direction to that  taken by the Baliasot, but  after tracing up this stream I found that there 
was a connection between the west end of the lake and the Kaliasot, but on enquiry at ~ h ~ , , u  
I mas informed that  this had been made artificially; i t  is an excellent escape for the waters o f t b e  
lake, directly they rise beyond a certain point during the rdns  ; during the dry months or from 
March to ~ u n e ,  I should tbink that  a considerable portion of the channel connecting the& 
~ v i t l ~  the Kaliasot must be dry. 

The next feeder of any note mhich joins the Betma is the Hatali or Bes, which meets 
the Betwa about a mile and a half north of Bhelsa in sheet 12, and springs from sheets 
15 and 17, which will come into the work of the following seuson, and winds over a course 
about 83 miles in this year's work. Then the Neon which takes its rise near the Rajghati Pa 
in sheet 5, in which sheet about 12 miles of this stream were laid down, and about thesamelength 
appears in sheet 12 where the junction with the Betwa.is effected west of the village of Sumer. 
For some miles before i t  joins the Betwa, the Neon is a river of 120 yards in width, mom 
or leas, running between banks from 30 to 40 feet sbove the water very little broken by nines. 

The next tributary of any size is the Baha, which enters sheet 12 near the north.west 
corner, and winds nlong, sometimes in tha t  sheet, sometimes in sheet 10, until i t  eventually LUs 
into the Betwa just below the Satalara ford, between the villages of Kanari and Nongain, 

The Babn where i t  meets the Betwa and for some miles higher up, is a stream about 
160 yards in width. When i t  enters sheet 12, i t  is not more thnn 30 or 40 ~ a r d s  in width. In 
the western portion of sheet 12, its banks are broken up by ravines, amongst these the sbmb 
jnngle is in places heavy, and mixed with it, but  far more conspicuous, are quantities of date 
trees; the date trees are characteristic of nlmost every strenm in tbe open tractsof thispartoftbe 
country ; from any slight eminence the water-courses can be marked out by the date trees. Then 
the Sngar entcrs the west side of shect 10, near a small village called Kalna and rm 
from there in a general direction, n little sonth of easterly, ~ in t i l  i t  falls into the Betwa, nbout a 
mile above the Barighat ford west of Gaqi Bmoda. The Sagar when i t  meets the Betm 
is a stream of about 120 yards in width. The Sagar for the greatcr part of its coume Nac 

throngh broken ground, the banks are chiefly steep, the bed of the river rocky, and the adjoining 
ground is mostly covered with grass and Khnir jungle. 

There are other streams which have names, fceders to the above, but they are insignifiant 
water-courses not known beyond tbcir own immediate courses. The Betwa itself, nlthough 
only about 2 10 yards in width, where i t  leaves tbis season's work, is in many places nearer its 
source nearly double that width. 

Very nearly the whole of the eastern half of sheet No. 1 G  is drnined into the Nerbudde 
by the Jamner and the Banne which rise within a of a mile from each other near 

the village of Bandarchua, hut beforc they meet, they run in conrses nearly 10 mileg *parti 
the Bannc goes over a course of 24 miles in eheet 16, making its course altogether 51 
miles in length. 

The country triangulated during the pnst sensou crnl~raced an ,area of 2264'' elrnre 
miles, of wbicll (3.51.8 were done by myself in degree 

Bhopil o n t t n , t e d ,  and R q j p ~ r b .  111 a t  the south-western m e . ,  and 1f312'3 illare '" 
pnrtly in degrcc shect 111 and partly in the 

quarter of degree sbeet IV, were done by Captain Wilmer. The ground trianPlated hl 
myself presented ecnrcely any diflichlties except at  the junction line between agree  
nnrl V, or near the parallel of 23" north latitude, where the southern edge of the bigh tnblr- 
laad, on which the cities of Bhopil ant1 Sehore are situated, is appronchd. m e  
the edqc nnrtha-nrds is ~ e r y  slight, snrl the gronnd being io that part covered Fh t'h"k 
foreit jingle, and being moreover ~ i n g ~ ~ l a r l y  wanting in peaks or small hills rising 
the general ruu of the crest o[  the watershed forming the Vyndhia Range ; a su5cientnumbtr 



c o n m p ~ d  stations of observation will not be found without a great deal of trouble 
of  r ~ p e r l ~  cuerol rsanno~san~e. I t  was for this reason tha t  I was obliged to give u p  (for t h e  

rakl my idea of connecting the Khanpisura and Great Arc Meridional Scries by 
pmpt atnnY, . a chY of pDOc!Pl triangles. I may find i t  necesnary to Carny on the triangulation from 

nofib, 
lndependentl~, with perhaps a junction here and there. The whole of the 

, or degree slleet I11 emanates from the Great Am Meridional Series. The triangu- 
tnan, in degree s l l r t  IV was carried on over ground reported by Chaptain Wllmer to be 

plans t a ~ n g ,  but troublesome for triangulation; in an area of about 1,200 r.qllare 
mre but reven or eight  hill^, the general character of the ground b a n g  

t,,mssion of lr"d lor spurs runmnl from a u t h  to north. These spur. are almost all of 
height in the same latitude, so that, i t  was generally impossible to  obtain a pMform 

,, ., dich could be seen from the next spur, but  one to  the u s t  or west, aud if the  
&lalions hd been built on each ~uccessive spur, the triangles would have been so small tha t  
lrouble in other nays would have ensued. Then, too, the whole of this hind of ground is 
mrerd with high crops, until about the middle of December, and the trees, &c., around the  
ilbge9 the difficulties for triangulation. 

ltnPrandur on the Fort8 of Raisen, Bhopdl, aud Blelsa, by MR. F. HAMER, Assista1~1 
Surveyor. 

The fort of Rnisen is situated on the most prominent hill within an area of 200 square 
miles. I t s  summit stands about 500 feet above the sur- 

Rnieen Fort. rounding plain, and is about 8 t h ~  of a mile in  length from 
south-west to north-east, and ard of a mile from north-west 

to mnth-eastat its greatest width, with a precipitous ledge more or less all rouud t.he 
bill, nod a wall varying from 20 to 30 feet in height, built above the perpendicular sides 
of the hill. The highest wall is a t  the western end of the fort (which there stands con- 
siderably lower than the north-east end), and a t  which end the slopes of the hill are less 
sleep, and access more easy than a t  the northern side. 

There are onb two roads up the hill, one by the south face of the hill, and the other 
by the north, with three gab-ways on each road. The lowest gate-\vays are about half way 
up the hill; they are connected nrith the precipitous sides of the rock by walls, so that  the 
lower gates or wall heiug forced, would only be the first step towards gaining an entrallce 
lo thcfort. The gate-ways on both roads are about 50 yards apart; they rise a 1 ) o ~ t  15 feet 
above the wnll which is built, connecting the precipice with the lowest gate-way. Between 
Ihe lower nod upper gnk-ways, the roads therefore pass through enclosures. l3ach fPte-way 
hu a massive wooden door with iron spikes, and now has a guard of three men. The n a y  
u p o n  both sides is very steep, but broad and prxticable for horses. There are 14 gllus on  
the~alls, but all in a very rusty and unserviceable state. I have been told that  as  many 

10,000 men occupied the hill ullder Aurungzebe (by whom the ramparts and buildings ou 
lbehill mere built) for twelve years. 

At the southern eud of the fort, from the southern gate-way to nearly abreast of the 
northern gate-way, there is a secolld wall about 15 feet in height, but  this wall docs not 
e u t l f e l ~  cut off the northern end of the fort from the southern, for there is a disconnected 
portlo" Of about 150 yards near the northern gate. 

, There are two tanks on the hill with very good water, which never dry up. The water 
" tbelargesb tank has a wide-spread repute, and I have been told that  the Nawabs of Bbophl 
'uld'a~ adbk of runners simply for t,he mrriage of this water to Bhopirl, a distance of 24 
mil?. The bill, on which the fort is built, extends in a south-wcsterly direction for about 
Lml lc  the south-west corner of the fort. This portion of the hill is comparatively 
''Y of aceem ; guns could be brought up to the summit of the ridge without much dilliculty. 

hill fort present8 a very picttlresque nppcarmce, especially from the northern sidc, 
Ind Irom its and psition is capable of offering stout defence. This would, howcrer, 
'!m""ecre"ed b the existence of a ridge, to which access is tolerably casy from the 
nllag Bilour On the north-wat side. This ridge is pnrdlel to  the run of the hill OB 
which lhc bigen Fort is built, and is not f u r t b r  than 1,400 or 1,500 yards from it, erest to 
cr'l; it is about feet lower than the summit of f o r t  I t s  value, as an availilig poiut. 

On Ibe Coqarativc value of the arms of the attacking and defending iorccs. 

B n o p I ~  P o n ~ .  

,,r $2 Bhn~al is about 920 yada in lellgth fmm c x t  to west, with n nlean wldt11 
rrOm nortll to south. It is divided into t ~ v o  separated I?Y a t,hict 'allv bav~nn 

" One gah-way through it, the upper or western end being known as "Bala K''''' ~"'e larger and eastern portioll iu " httehgarb!l 

" ent,~c. the fort is fmm tile castem wall of the ( ~ L t t e l l g a r l ~ ~ '  portion, ~ [ i o i n i n p  
@lh of the elty \vilblo the city There is n ~ o t h c r  crib t o m  the fort ue:lr 



the south-east corner facing the l a e ,  probably made to allow the garri8on to 
lake without being obliged to go through the city. Nine of the bastions or tumh 
guns mounted on them ; those on the northern face admit of the heaviest battery. ~b~ 
walls are about 30 feet high, and are colltinued round large portion of the city. 

this city wall there arc seven turret gates; the fort overlooks the city, and in olden timesnll 
have been an useful stroughold ; and the city (within the walls) might have been mp &le 
strong resistance to au invader ; but considering the near neigl~bourhood of hills on three 
of the city, and that  all these hills are easy of access, the place can be looked on as im. 
posing in appearance from a picturesque point of view only. 

The survey of this city and fort, with a considerable extent of the surroundino countrg 
having been made by this party on the scale of 12 inches to the mile, and as all th; buildln; 
of m y  note are specified on the plan, and also a very good idea of comparative levelscan 
be from an inspection of the plan, I do not think that any further descriptionof 
this place is necessary here. 

BHELSA FORT. 
A t  Bhelsa there is a fort, or what the natives call one, a t  the western side the 

town, but  joined to it. This fort is more strictly speaking merely a walled city of 
14 mile in circumference, the walls being 25 to 30 feet in height. Inside the malls the 
Bhelsa Tehsil and T h m a  buildings are located, with the troops belonging to the estab 
]ishment. The only hill close to Bhelsa is that  of Lohangi, to which there is but one 
ascent from the southern side; this ascent is up a succession of steps, aud passes through 
tolerably massive gate-way a t  the crest of the hill. The Lohangi Hill touches the eastem 

of the t o r n ,  and overlooks the town and so-called fort completely; its summit being 
about 150 feet above them; there are hills 2 miles away from the western edge of the brt, 
between the Betwa aud the Bes. 

Extract from the ~Varral ive  Report qf CAPTAIN G .  STBAHAN, R. E., in  charge of No. 7 Topogro. 
phical Suivey,  Rojpootaaa. 

Within the season's work falls the well known lake a t  Kankraoli on the eastern Rant ~ - 

Rejpootnnn, Udejpur, nod Jodhpur. 
of the Arabulla Range, celebrated for the immense size and 
numbers of its fish. This lake is about 34 miles long,and 

14 broad, and is artificially formed by a marble bund on the southern side. This bund is 
nearly 200 yards long and about 70 thick, and exquisitely decorated with marble nrcha 
and temples. It is, I believe, a comparatively modern work, bnt I was unable to obtain any 
authentic history of it. 

These bills are almost uuiuhahited, and great difficulty was found in obtaining supplies 
Ambulla Range. 

or suitable encamping ground. An important pass (or Nal 
in the language of the district) passes through here,ealld 

the Ganerao Nal, but  so frequent are the dacoities committed in it, tbat twice a meektbe 
Jodhpur and Udeypur authorities send a strong guard to escort traders and travellers through 
it, and a t  all other times i t  is practically closed. The Bheels infesting this pass appear to have 
no fire-arms, but attack travellers simply with stones in the narrowest places on the rond, and 
generally succeed in plundering them. Mr. Tapsell reports, that wild custard apples flourish 
here in considerable abundance. The chief trees are the Salar and Katila. Wild ani$ 
do n o t  seem to abound, a few bears are met with, deer of M e r e n t  sorts, and wild dogs; tl@m 

are very rare. 

R E P O R T  O F  T H E  SURVEY O F  T H E  EASTERN FRONTIER O F  BENGAL 
B E T W E E N  CHITTAGONG A N D  CACHAR, EMBRACING PORTIONS OF 
H I L L  TIPPERAH,  A N D  THE L U S H A I  A N D  NORTH CHITTAGONG HILLS, 
SEASON 1872-73. 

From COLONEL H. L. THUILLIEIL, C. S. I., Surveyor General o f  India,  lo 1Ae Secretary lo 
Government of India, Department of Agriculture, Revenue and Com*erce,-h'o- 4OBA8 

doled 15th JuJv 1873. 

Witb reference to the orders of the Government of India, conveyed to me in the 
No, Olh BOtc,,,hr 

correspondence received under corer of yollr office endome. 
No. 787, dated 14th December 1872. ments mar@nally noted, directing the completion of the 

exploration and survey of the eastern frontier of 
between Chittagong and Cachar, and embracing portione of Hill Tipperah and the Lusha' 

and North Chittagong Hills, I have the l~onor to submit, lor 
No' Ig0, dnted 17th M n ~  18i39 1 1 ~  the  information of the Government India, copies O! !be Cnptnin Bndgleg. 
No. 86A. dnted 87th J~~~ 187~, bg reports, as per margin, by Captain W. F. Badgley, OlficlallDg 

Ct. 8. Cwke, E E ~ .  Deputy Superintendent, Topographical Survey, em 
the Tippemh and Lushai Bills, and by (iordon gp:O~.",kt 

Esquire, Assistant Superintendent, Revenue Survey, employed in the North Chittagong Hill 
Tracts. 





Mr. Chennell in Hill Tipperah, and on the western border of the Lusllai  ill^, is altowelgr 
uninhabited, and the same may be said of all the ground visited by Mr. cooke, 0 

12. Very interesting and full descriptions of the country and its climate, together rilh 
notes on the most suitable positions for frontier posts, are given in' Captain ~ ~ d ~ l ~ ~ ~ ~  Rlld 

&l.r. Cooke's reports, to which attention is invited. 
13. Both the survey parties have had to penetrate through very dense jungle, 

to cut their way step by step, and on several occasions suffered severely from want of 

and water when they failed to reach the depBts of food placed at  certain poiuts at eonsi 
derable expense and with great difficulty by the civil authorities ; and it is due solely to th; 
energy and fertility of resource displayed by Captain Badgley in his more dificull, task,aod 
by Mr. Cooke in his comparatively easier sphere, that the season's operations on tile fronllcr 
have terminated so ~uccessfully and happily. From Captain Badgleyls report it 
that Sukpilal's guides did all in their power to mislead the party when they could, and 
Chief, although passive, w a s  not deemed very friendly a t  any time. 

14. The Commissioners of the Dacca and Chittagong Divisions rendered possible 
aid to the respective surveys, and this department is much indebted to those officers for !he 
prompt measures adopted to provide for the wants of the survey estatlishments and lor the 
courtesy and promptitude with which information relating to the progress of caphis 
Bxdgley and Mr. Cooke, when they were beyond the reach of postal communication, 
rendered to this office. 

15. Captain Badgley was accomparlied by Mr. Power, the Political Agent, Hill Tipperah, 
and I am much indebted to this officer for the valuable assistance he rendered, and a,hich 
Captain Badgley fully acknowledges. Mr. Cooke also received ready and cordial aid from 
Captain Lewin, Deputy Commissioner of the Chittagong Hill Tracts, from Mr. A. V. Knyvel~, 
Superintendent of Police, Rungamuttea, and from Lieutenant Gordon, Assistaut Cornmi$. 
sioner, Sungoo Sub-division, and for which my best thanks are tendered. 

16. But the main success of the whole expedition must be attributed to the admirnble 
measures taken by the Government of Bengal and to the energetic action insisted on by His 
Honor the Lieutenant-Governor, and so ably carried out in every emergency wl~ich arose 
during the conduct of these survey operations on the Eastern Frontier, and I have grntefilllg 
to express my sense of the very efficient and thorough manner in which I have been ssp 
ported in securing rid and co-operation from local officials for these stlrvey parties under 
very exceptional circumstances by the Bengal Government. The personal interest evinced 
by His Honor the Lieutenant-Governor in the success of the survey operations wasmost 
cheering to all concerned, and I trust the results obtained mill be found fully satisEaclorg 
both to the Government of India and the Government of Bengal. 

17. During tbe past two seasons, 1871-72 and 1872-73, the whole Eastern Frontier 
extending from Cachar on the north, or from latitude 25" to the frontier of British Burmab 
in latitude 22", a direct distance of 206 miles, and representing a total area of 11,587 squen 
miles, of the most difficult and inhospitable hilly country, has been geographically mapped 
on the scale of 4 miles to the inch, based on triangulation depending on the operationsoI 
the great triangulation of India. These materials will now enable me, I hope, to complele 
an entirely new map of the whole frortier, on ahich my establishment is actively engqed fit 
present. This cornpilabion mill soon be available for the Government to decide on the actsal 
line of boundary which it may be pleased to adopt on this frontier between Munnip~lr nod 
Arracnn. 

18. I n  conclusion, I beg to bring prominently to the notice of Qovernment that this is 
the second year during which Captain Badgley and Mr. G. B. Cooke have rendered excellent 

service* on these difficult frontier exploratory surveys, and 
vide NO. lFO, dnkd zzo,j J.,,~ they have both had to undergo exposure and Ilardsbips of 

1872. panu. 7 nod 10. no ordinary kind. They have suffered greatly from the 
incessant fatigue and exposure which they have had to 

undergo in traversing such inhospitable and hitherto untrodden ground, their labors well db 
serve therefore recognition on the part of the Government of India ; they are both officen 
of known ability, couspicnous for their zeal, energy, and professional attainments, and wbrt 
bas been achieved will, I am satisfied, uphold the character and prestige of tile Sllrvey 

Department In whatever operations they undertake, or in whatever description of country 
they are employed. 

19. The following maps are attached to illustrate this report :- 
(1.) Captain Badgley's "preliminary map of the Tipperall and Lushai ~ ~ ~ l ~ , "  

Scale, 4 miles=l inch 
(2.) Mr. Cookc's preliminary map of a portion of the hill tracts. ~ c a l e ~  ' 

miles=l inch. 
(3.) Compilation of a portion of the Fastern Frontier of Bengnl lo illllslmtethe 

combined results of the survey operations and explorat.ions in the L'l!brl 
and Tipperah Hills, South Cachar, North Chittagong Hills, ~ u o n l l ' u r  

Frontier, during seasons 1871-72 and 1972 73. Scale, 8 tniles=l 
Colored, to show the area accomplished each season. 

Ditto ditto uncolo~d~ 



recommend that the reports of these explorations and successful attain- 
rile, of enrmb ,," F~gr~phical materials of a highly interesting and important frontier 

p o s s ~ l o u S  1. Iudia, be published in the supplement to the Qovernment 
of the 
b t l e .  

21, A COPY 
of the cotire report has been furnished for the information of His Honor 

Lie,,,enan~.~~vernor of Benlal. 

NIUm~ REPOL OF THE HILL TIPPERAH. NORTH CHITTAGONG AND LUSHAI HILLS, 
TOPOGRAPHICAL SURVEY FOR THE FIELD SEASON OF 1872-73. 

ar.i,L W. F, BhmLEY, Ofiiatifzg Dep169 Sziperit~lendenl. 3rd Grade, No. 6 ,  Topograpliral 
p,rly,-No. 199, dated Shillong, the 17th ~ V a y  1873. 

I the llonor to submit a report of the operations of the small party under m y  
debche,j fro,,, NO. 6 party for the survey of parts of the Hill Tipperah, North 

~ b i ~ ~ ~ ~ ~  and the Lushai Hills. 

Slnngth of  port^. 2. The party was as follows :- 

~ ~ ~ l ~ i ~  v. F, Badgley, B. s. c., Deputy Superintendent in charge ; Mr. A. W. Chennell, 
i\rsislaDt Sumeyor, 1st Grade ; Moung Hay, Sllb-Surveyor, 3rd Grade- 

3, The proposed to be done by the party was the 8UrVGy of as n ~ u c h  as they 
could finish of the unsurveyed interior of Hill Tipperah, 

plan of operations. the north-east corner of Chittagong to near Dem4git.i 
southwards, and Lushai country between Hill Tipperah to 

[be west, Peak Z to the east, and the finiehcd surveys of the previous field season to the 
find sooth ; and besides, with a view to a correct demarcation of the boundary between 

AillTipperah and the Lushai country, to furnish a special report on the Jampui and Hachik 
Rangel. In consultation with Mr. Abercrombie, the Commissioner of Dacca, a plan of opera- 
tionswas drawn np, which met with approval both by yourself and His Honor the Lieute- 
naut.Governor of Bengal, by which the work was distributed as follows :-Mr. Chen~lell to fill 
ia 111e gap in Hill Tipperah, clearing stations and plane-tabling southwards, from South 
Sylbat lo North Chittagong, and then to return triangulating. Captain Badgley t,o visit the 
tlampui nnd Hachik Ranges, carrying the triangulation across them, to work southwards to 
Silthe, twenty miles north ol DemBgiri, and then from thence to cross the Lushai Hills to  
Peak Z aud Jnlnncharrn in South Cachar. In this way it was hoped to sketch in the wliole 
:all of llnsurveyed country above detailed, and also to cover it with a series of trigonometri- 

poiorsfor the after-verification of the sketch maps, in doing both of which tbe party has 
'*en very successful. Depdts for t l~e  storing of provisions for the party were to be formed 

Deo River at Sardeng, at Sirthe, and a t  Bepari Bazar. 

4, The party left Shillong on the 16th of November, and marching by Sylhet to 
Koilashur on the frontier of Hill Tipperah, after some 

Pndg breding ground. little delay, on account of provisions and coolies to carny 
them, began work, Mr. Chennell on the 5th, and Captain 

B a d g l e ~  on  the 19th of December. 

Prom 'he side Batchia to Komanatah of the Great Trigonometrical Survey, eastern 
frontier series, the triangulation was to be extended 

Plnn ol  Irianylntioo. s0ut.b and ~011th-eastwards to meet the trianeulation of " - - 

former surveys in Chittagong, tertiary points being 
q?'rved as far enst~vnrd as could bc from the Hrcllik Range, beyond which the secondary 
l n a n ~ l a t i O n  could not bc carricd, for which fortullate]y the1.e mas no absolute necessity, 
' Ihe? "ere several correctly f i x d  and prolnillaut points in and round this part which "" qalte for plane-table work, with the addition of those to be observed from 
'he Hachik stations, ' finishing the arrangements for the equipment of the several detached parties 

into which No. 6 wae broken up, that is, to the Nag& 
e'Q'ion'*Memben 0rth.  Pnrty. Hills, Garo Bills, hi6 own detachment to the Lusbli 

Hills, and after making over the office to Major Cfodwin 
Au31en0ntbe12th November, Captain fjndgley to Sylbet to meet the Commi~ioner 

lnd 
0. to KoiIuhur alfiVing on tlla 3rd December. Here Mr. Power 

?8::k:g?rm~mentr for stori.g'. podo\vn in the interior on the Be0 River, and 
B 1 I t  mns. thought tl~ere wanld be sufficient stores at that  depat for Captain 

'dg1ey8 P*'y Onlt~ arrival. Ile vent to the Homnnatch and Sipir Bill., which be cleared 'ndmarked H 
m&!nd*, and from the latter through the Deo depat to the Jampui and Fhlh 

tho whole Iengtll of eacl of which he over, and on them cleared and mYkr'' 
During tilir tinlr st,,ns were being carried further up to Deo, no 



to the southern end of the Jampui Range, from which, when sufficient had been collected (,, 
the southern march with Mr. Power, he left for the Chittagong dep8t at Sirthe, neoec 
after a few day's rest, he crossed to the Hachik Range, and then on to Repari BUar and 
Z, and thence via Jalnacharra to the Chaturchura Ridge, having finished which, he 
into Cachar on the 10th April, and arrived a t  recess quarters at Shillong on the 19th ~ p r i ~ ,  
Captain Badgley cleared seven and observed at  five stations, and completed &bout 807 
miles of triangulation and 2,574 miles of topography. 

7. Mr. Chennell left Koilashar on the 5th December for Komulpoor, where hewu 
delayed about a week engaging coolies and taking in supplies for his trip to Lhe Lonkharai 
range ; he cleared and marked the peaks Batchia, Siln Basia, and Feing Pui ; reconnoitred 
the ridge southwards to its termination, and returned to I<ollasher on the 28th. He left the 
following day for the Sakkan Klang Range, selected and cleared two stations, and marched 
westwards to Sardeng, cleared a stat~on there, and en rosle the intermediate points Kohoisib 
X and South Lonktharai. At Sardeng Mr. Chennell having got fresh supplies started ror 
the Dolajeri ridge, on which he put up a mark and returned, observing to South Sylhetoo 
the 1st April, and arrived nt recess quarters, Shillong, on the 9th April. Mr. Chennell 
cleared ten and observed a t  thirteen stations, and completed ahout 2,117 square miles 
triangulation and 1,513 square miles of topography. 

8. Moung Hay, Sub-surveyor, a very promising young fellow, accompanied Capbin 
Badgley to study surveying practically and to keep the ration accounts, for which purpose 
also the Jemadar of the party went with Mr. Chennell. 

9. Mr. Power, the Political Agent a t  Hill Tipperah, accompanied Captain Badgleg, 
taking charge of the commissariat for the party and its carriage ; and the department ores 
him much for his active assistance and thorough management, without which the under. 
taking could not have been carried through. I t  wns by his exertions that a sufficient number 
of the Kuki coolies who were employed to carry provisions for the party through thtw 
uninhabited or unfriendly tracts were kept to their work, and he had the storing of [he 
depBta on the Deo, ~ h i c h  formed the basis of the provisioning arrangements. The depits 
on tbe Deo were supplied from Sylhet and Dacca, and others at  Sardeng and Sirthe s~ored 
from Chittagong, and that a t  Bepgri Bazar from Cacbar ; in these provisions were collected 
for the party for the season, an expensive arrangement, necessitated t)y the desolatenwol 
the greater part of the country, and because the Lushais in the inhabited part could not be 
depended on for supplies. 

10. The bills runniug in parallel ridges, it was easy to lay down a plan of Lriangula. 
tion, and but little difficulty was Found in selec~iog 

Remarks on the country triangulated. peaks on the ridges which answered the plan. Three 
points, Komanatah, Sipir, and Jampui, were cleared or 

nearly cleared for us by Kukis sent in advance, all other points by the Surveyors, padies 
(Captain Badgley and Mr. Chennell having each twelve khalasees and thirty Kbuia 
coolies) and as many Kukis as happened to be in camp a t  the time. On the Chittagong 
side, poles were put up for us a t  Kuchet, Koteer, and Gopasuri ; but these did not come 
into the triaogulation. Mr. Chennell found no points cleared for him in his part of the 
work, except those already mentioned, but he met a party who had travelled down the 
Lonlitharai Ridge, after he himself had cleared what points he wanted, who had at shofl 
intervals along it fastened slips of wood, about ten inches by two, with the word "mark" on 
them, to the tops of the most convenient trees for climbing up. Till January the weather 
w w  favorable for triangulation ; i t  afterwards became so rn~sty that no heliotropes could be 
employed as to make the accurate intersection of the signals,-a matter of difficulty, and very 
trying to the eyes of the observer. 

Durnlion of tbe field seaeon. 
11. The party left Shillong on the lGth November 

and returned ou the 9th, and 19th April. 

12. Tbe cost of the party for the field sewon from November to April is about 
Cost Fb. 14,940; this, however, does not include expenses on 

account of provisions a d  their carriage. The country in  
which the work lay being uninhabited, or inhabited by Lushaia on whom wo could not de. 
pend for assistance of any sort, our provisionsaud those for onr military guards had be 
carried with ns throughout, thereby necessitating the employment of a large number of Kukl  

coolies at  a great but unavoidable expense. These, with the guards, military and police, 
boatmen, overseers, provisions and other incidental expenses, will amount at  a guess to about 
Rs. 25,000. 

Total ares ~orvegecl. 
13. The triangulation amount4 to 2,432 square miles! 

and the topography to about 3,687, exclusive of o\'erlap, 
which i~ 500 square miles. 

14. Though two men died of jungle fever, the health of the party was generally 
Health of the Pn~ty.  

during the season, but rlnfortunately just at  the close cholerh 
had begun to show itself in the plains, and I am s3rry to 

Lbat the Kbasias, who appear to be peculiarly liable to this disease, lost six of. their nllmbfr 



Uxy fi8cl,ed their hills. 1 had sent them unladen from Ja lnacharr~  carrying 
h_ue by bnot, and had ,varned them against eating certain things and drinking on the . 

D l u c l ~ ~ ~ ~ i . [ p n c a u l i o n ~  did 
avail, seven were taken. and one on11 recovered ; most of the 

,,were fi,lol in tllree hours. The Eumpea~~s  of the party all suffered fro111 disagreeaYe 
on th le35, lib ~ ~ 1 l ~ ~  boils, which broke out i~f t r r  tho firsl r.llns. ~vllich set in about 

ulcen milldle of B,rcll, and wen llmbably caused by impurities in the water, the products 
iDg regeldion washed into the s t rums  

rmo 
the c o m p u t ~ t i ~ n s  and mapping of the surveys in the field have been 

fioished, an accurate report of the areas and other points which 
Suppjemeutnr~ RCPOP~.  are aPPro~irr~ately entered or omitted in this report will be 

rllni~llcd, , I1ave tllo,lp~t it better to make this report as full as can be. sending it, as You 

yre, 
tb r e g u l a r  coune, which would detain i t  till October next, as much of it 

mreE lo Inotters ahicll Government would probably wish to decide on a t  once. 

16, The country surveyed is crossed by parallel ridges running north and south, which 
increase in height from west to east, gradually narrowing 

~ ~ d ~ l i o o  of tllc Lushni muntrY. the valleys between them, till frorn a broad flat gwamp of 
some seven miles wide between Atarmurn and Batchia the ends of the spur ranges from cliffs 
,,,lie sides of the Dallessr under Durklang, the peak Z ridge. These ranges also increase 
i n  ~ein~~snllthaards froln the plains of Sylhet, and nor~hwards frorn the Chittagong District, 
1111 

reach their highest near the water-shed line of the rivers, running north and south, 
, lille ,vhich west of the Ainkung makes an irregular zigzag between 23"30' and 123"45', not 

bJr 
east and west cross-line range, but merely by the level of the valleys, like 

[he level of the ridges, being a little higher than to north and south. The ranges do not 
join to conti~~uous lines from one district to the other, but lose themselves a t  the 
\aler.rlled, the ends of the northern ranges coming in between the ends of thosc from the  
Eolltt,. TIle hills are narrow ridges, sometimes so narrow at  top as to be only Irnife-edged 

daogerous to walk along, covered with forest, thinner along the edges of the ridges 
Indspurs, nod close and tangled, and oftcn impenetrable in the ravines and the valleys, 
 h hi ell froo1 the h~lls appear as undulating plair~s, into which the sides of the ranges dip 
abraplly, sod puzzliug net-works of ridges of very little height, the main lines of which 
rut1 in  Ihe asme north 2nd south direction as the high hills, and which are joined like 
[heywhere they d~ join, by low saddles not to be distinguished from these little valleys 
helween. These tilas are higher, steeper, and more irregularly disposed near the water- 
shells, Irecorning low, long ridges as they recede from it, and disappearing-that is, those 
lo Ihe north-in the swamps of South Syllrct. 

17. The restern rivcrs I will leave to Mr. Chennell to describe. The Deo is navigable 
Rivers. for ten-maund hoats all through the year to latitude24". 

The Lungai, a clear stream with a sandy hed and good 
cumnl, where I crossed it at the same latitude, had an average depth of 18  inches, and 
would lllerefore hardly be navigable so far. This stream runs directly northwards through 
S~lhe t  to tile Kuseara. The other streams to the east of the Hachik Range pass through 
tachart0 the B m k .  The first of these is the Pakwa; this is probably naviqable for 

to 23" 53' till December. Some Lnsbais sent out to meet me on the Hachik, came 
h~ boat from Cachsr to nearly this latitude. The next, the " Gutar," where I saw it under 
Raifk.klang, had a rocky bed, and was quite a small stream a t  that season, but I am told is 
navlgable for eight miles from its mouth. Both the streams run north, the first between 
lhe H a ~ h i k  and Ainkung, and the other between the Ainkung acd R ~ ~ l p u i ,  and fall into the 
Dalltrar. 

large atream, which comes from the south in the Howlong country, runs 
between the Rulpui and Darklang Ranges, bends slightly to the west to receive 

Ihe G"lar and Pakwa, and then passirlg throu, ~ I I  South Cachar falls into the Barak. It is 
nnviqable mllch above Bepari B R Z R ~  (latitude 22" 5.2') on account of falls 

lio*8 of 10 maunds throughout the year. About Bepari Brrar ib ia 
"': ""rO'v~ a n " l ~ ~ 8  ....ins through dark pools with high rocks or steep banks '' 

'lrthcr down, the hills receding further from the river, i t  gains in 
Lru"L' 'Iw 'lO'tOm is sandy, andl the hal~ks are more open, but throughout its 
'au'e are steep and not less than thirty feet high, (as is the case with all these rivers) to 

Or 'love \~llich the stream' rises d u r i q  the rains, while in the dryer months it is 
hrdrble in P I ~ C C S  along its entire course. The Sonai, wllich I have uot seen, is not, 1 am lid' nn"iL?'hle 

L u ~ l l i  Hat, about latitude 23'' 65'. The Talenpui, in late 
s"i'rk' fails into the Kamaf'uIe~ atjov~ Demngiri. is nnviga\,le probably to 

Ibe  liir fa'1r into it, latit,llde 23. l it; all tllcse streams are obstructecl by snags, collrc'illg 
lank, m d  rapids, which makc the navigation dificalt by day and 'ml lo~i t~ le  I t p  night, 

"rids near liuchila, Dallesar, again, is almost spoiled for traffic in the dry mouths by 

'" Ttie is Mr. Chenncll'r report of the col~ntry lie visited, which 
Mr. Ch~nnel~'s  notes, lay between t l ~ r  Jarnpui and Atar~nura Ranges and 

latitudes 23'  25' nod 21" 10':- 

' h  "The whnle of the area is quite uninhabited and densely covered wit11 high forest nnd 
am'mi ' ln~'e~ wjth cntanglenents of tIlorny scnl,,, cnncs, crceperg, and nettle, througll 

rhlch it  i8 lmpo@lble to force & p . s q e  without cutting and clearing, excepting along 

N 



the regularly used tracks of wild elephants, which are numerous and afford geat faeilitie, 
"for moving about the country, which otherwise \vould be almost impenetrable. 

-. . 

"I have met with many sites of old villages on the higher positions and summila 
"of the ridges indicated by broken pieces of pottery and 

Village sites. "rough slates erect and prostrate, which leads one 
" suppose that the country waa once fairly populated ; these sites are now overgrown 

high grass, bamboo, and forest trees, among which a few mango and lemon are still to beseen, 
"The principal hill ranges beginning from the east are the Jampui, Sakkaokl 

SOP Lonk-tharai, and Atarmura, presenting remarkably stre,gbi 
Hill ranges. "lines north of latitude 29" 40'; while south of it tllep 

are, generally speaking, more broken and irregular ; these ranges, without exception, eon. 
"tinue from Chittagong in the south, running in a northerly direction, almost parallel 

into the   la ins of Sylhet, where they gradually disappear. Numerous peaks 
"out  above the general level, the most conspicuous being the Jampui, Sakkao, " Kohoisib, and Klang-bong-sib ; the three former have been selected as stations of obser. 

\ ~ ~ t i o u ,  and command an extensive view of the country. From Kohoisib, the most 
the plains of Sylhet and peaks far away into Lushai are distinctly visible on a 

li clear day. Klang-bong is said by the Kukis to be tlie abode of the Great Bong, the evil 
of the forest, whose displeasure tlie ancient inhabitants had incurred, and were turned 

by him into wild animals, thus accounting for their numbers in the forest. The northern 
" portions of the valleys between these ranges are for the most part flat, swampy, and covered 

with rank vegetation, while to the south they ore of a wild and brokencharacter, intersected 
" by au infinity of deep -c~~ t  ravines and low, intricate, narrow-topped ridges. 

"The drainage of the northern half of the country is effected through the Manu anti 

Rivera. "its tributaries, the Deo and Llolai. The Mano takes "rise from the Kohoisib peak of the Sakkan-Klang range, 
"and for some distance passes through various narrow gorges with escarpments nded 
" roclc rising often 100 feet and more, and cutting into deep and clear pools swarming 
" fish ; as i t  descends into the more level country, it becomes a broad sluggish stream, 
"with a tortuous course, sandy bed, and low banks, covered with high coarse grass, clustered 
" here and there with wild plantains and dwarf pal~ns, which furnishes a very pleasing sight; 
"i ts  course is north, until it reaches the Sylhet plains, when i t  changes to north west. 

"The Deo has its rise on the Jampui Range, 12 miles south of the Betleing Sib Peak;it 
"continues on a northerly course for nearly 30 miles, makes a detour to the west, cuts 
"through the Sakkau-Klilng range of hills, and joins the Manu 10 miles north-meat of [he 
" G. T .  station of Komanatah. The Dolai has its rise on the Dolajeri Ridge, from which i t  is 
"named, runs due north for nearly 50 miles, and joins the Manu near the village of Kudam. 
" hata in the plains of Sylhet. These rivers are all navigable I I ~  to latitude 24" 0' for small 
"boats carryiug about ten maunds (a couple of feet of water being sufficient to float them), 
" and are also utilised by the people of Sylhet during the rains, when they become roarin: 
" torrents for floating down bamboos, thatching grass, and timher for boat-buildin: purposes. 
"The country to the south is drained by the Keslong and its affluent, the Miaui, which ion 
"southwards to Chittagong, and the Qumti, so called after the junction of its two maiu 
"feeders, the Sima and the Rims, the former taking its rise on the Atarmura, and the latter 
"on the Lonktharai Range. The Gumti flows in a ~011th-westerly direction for 20 mila, and 
"then swerves round doe west, cutting tl~roogh the Atarrnura Range of hills, where it parsee 
'' over a succession of rapids and falls, the most noteworthy being those at  Doomra, thesite01 
"the ancient capital of Tipperah ; here it becomes a considerable stream with a large volllme 

" of water, and navigable for boats of a large size. 
"The rainfall here must be very great, as during March it rained almost every ~ V J  

Boinf~ll nod climnte. "while out of the belt of hill and forest in tbe plains o[ 
" Sylbet, where the average for the district is given at 1% 

"inches, there were but z few occasional showcrs. The climate was very pleasant tllroogh. 
" out, a couple of blankets being very acceptable a t  nights. As a rule, it is much colder 

in the valleys than on the high ridges, owing, I fanby, to the dense foliage, through lvhich 

" t,he sun seldom penetrates, and heavy fogs which settle down after nightfall, from 
"the ridges are quite free. I found a marked change on returning to the open plains lo 

"April, thrre being, I should say, a difference of a t  least 10 degrees in temperature. 
" Water, which is to be had in abundance in the valleys, is very scarce On !'Ie 

Water. " ridges. One occasionally meets with a clear spring ?oz"g 
" ont of the side of tlie hill, but,,generally speaking, Is 

" to he found in small s t anan t  pools choked with decayed vegetation. . , - .  
"There are several saline springs in the valleys, rouod which are spaces tramplea 

&It aprioge. " ~ I O I V U  and kept clear of vegetation by wild ele~lllau~~, 
" bison, and decr, which frequent them In great numbers 

" Lo drink the water. 
" 01. the wild animals, elephants and bison are the most numerous; tigers, bears, fiamberl 

\\'ild noirapls. 
I' and hog-deer are also to be found, sud I have met lr l th  

"frequent traces of rhinoceros, but never came across One 

"Of  the monkey tribe, therc ore the huluk, or black tailless howling IUOI~!+?, 'l lc  



Of the lesser animals, a blark squirrel with long 
inches from nose to t ip of tail, hedgehogs, and 

g?,,,e Y* there are the argus and kalidge pheasant, rood and green pigeon. 
"and jungle fowl, in abundance. Three distinct species, of 

Game other birdg. "the horn-hill are to be'met with, as also a variety of singlog 

,,,.:.a. birds of beautiful plu~1age. 
"ll"", -- 

,,,r huge pyhhonq the longest measuring 18 feet, were killed and eaten by the 
t, Kukis. Mosquitoes, ticks, leeches, and a large fly, callecl 

, ~ ~ l ~  u d  inscch. ( 8  the das, are the curse of the forest, making it aimost 

arer the first few of rain. The coolies from want of P O P r  clothing 
,,$,, considerabb from them, and were only too glad, when the work Ivan c O m ~ b t e d ~  

get out of the country." 
The entire country, except where cultivated by Lushais, is covered with forests of 

timber and bamboos, with undergrowth of canes and thornJ' 
Botanical. plants, wbicll tangle into impassable belts in low and swampy 

lace 
are the favorite cover of the larger game during the winter, \vhen they desert Phe ll;lls For Want of water, to return when the rains have well set in. Of timber trees and 

Lmboos, there are many varieties, of which i t  is useless attempting to give a list, as 
district of Sylhet and Cachar could furnish much batter ones. 

Neerly all tile hills \vest of the Ainkung and Hachik ranges are below thelimit  
bamboos, but there are one or two points above the line, and the tops of all t he  

nnges to the east are so, wl~ere my men were often put to  shifts to  carry their 
for Want of bamboo " choongm" the best substitute being a water-proof sheet 

lied like a bag. The timber floated down during the rains is mostly used for boat-building, 
for rnhIeh it is excellent. On deserted village sites we found lemons, with abundance of 
lruitof a large size, one which I measured being 54 inches long by 13 round. I n  the low 
grouod there is a harmless looking plant with large green leaves, the edges of which give a 
buroin,o neltle-like sting, which lasts for two days, and is felt even on the  fourth, if the  part 
Isrubbed, Water makes it worse, and nothing tried alleviated it. There are several roots 
loredible purposes to be found in the jungles, and the shools of a species of cane and a small 
~ 3 1 ~ 1 ;  the inside of the plantain flowers are good for food; it was on these that  the Kulci 
coolies subsisted when they deserted. Mr. Power has written of our difficulties with these 
pople, shorn it nras impossible to keep if they would not stay. Money was no inducement, 
rud uontuouut of vigilance could keep men who brought nothing with them b ~ t  the cloth 
an t b c i ~  backs. 

90. A!though there are elephant tracks along every ridge, both large and small, 

Marching. still travelling is most difficult, even in the easiest, t l ~ e  
north and south directions, till once thepathhas been well 

cleared and marked, when i t  becomes a mere matter of muscle and daylight. It 
look me three niarching days from Jalnacharra to a point between the Chaturchura, 
and h h i k  Hills, n distance in straight lines of about fourteen miles ; but having seen the path 
2nd avoidin,o our bll~nders in going out, we returned in one day ; this, however, was a most 
dificult bit among tbe low " tilas" between the two ranges. Six miles, as the crow flies, is 
tllearerage which can be done on any unexplored line, and in the most favorable places that  
arealong the ridges. In marching from the southern end of the Jampui to Sirthe, we took 
'bisrate to calculate the length of our journey, and having some heavy clearing to do in one 

places, me did less. We had only seven days' provisions and no guides, as no one had 
in the country for more than a generation, and I had to pioneer the party across. No 

l e I v  could he got without c!earing or climbing ; every spur had its misleading path ; the 
'ldge ilself zigzagged in many places in a very confusing way, and a site for the camp had to 
heselected \vherever there seemed a chance of finding water while daylight lasted to search 
lor it. On the morning the provisions were finished, we reached Sirthe, and found nothing 
the'~theCOuntr~.~. ajumble of low hills between the ends of the two ranges, Lungsir 
and and took days of blundering along blind-paths, search~ng for marks, 
"Od tree-climbing before we found the depbt, \vhich was not five miles off, the camp 

the ; for though we got what game we could and distributed i t  with our live- 
"Ockl 'hat Were ~ ! I ~ Y I  two goats and a dozen birds among two hundred empty stomachs. , I 
think tb?t! Was right in taking the task of direction on myarlf, but I found i t  a great s t run  ; " 

invariably re~lied-" We know nothingJ' to any quertion about the road, and I hear 
Chennell~ ~ b o  at  first trusted to them, gave them up, in favor of a pocket compass, 

a"ermakin~  a Ion&! three days' march under their guidance, and finding himself a t  the end 
'48ev0n from his starting point. We were nercr again so hard-pushed for food as on wcaion~ but times camp \vent to bed starving for want of water, and had to march 

lnorniUg thintlnk! to search for it. In crossing from one range to another, one has either 
rontes In  try " " between the tilas" or wilde dong  the stream, botb very crookcd 

' O r  to posh across over everything, which, though Larder work, taltes less time. 
Ti'r ra"in~aiO1l: stnnlll is most fatiguing ; our shorLest and most difictllt march jvas 0. the 
Gu'ar ''''' Rrick-Kl&n& where we only managed three miles in the day. 





underlh Sorpb,,el, I told, there is another. That a t  the south of the Lungten and 

last 
hy tile Kukls. SukpuilU and the more northerly Howlongs use the 

n,, ves,rn ~~~l~~~~ (or SnvaIoup) the other. The salt is manufactured 

con:dnwn 
lvater i n  cone.shaped earthen pots. made on the s l~o t  with a mixture of earth. 

an,, b~ilin Mlxd 
by the sp.ng, arranged in row8 over a low flat fire-place of stones 

m u d ;  fi alrays ,,f a dull grey ~010" and from the shape of its crysfals appears to have 

ad,,,ixlllre of other salts. 

,+, r,j fish .bound. Elephants, rhinoceros, buffilo, samher, scrow, kakar, bear 
tiger, leopnrd, and pigs, among four-footed game ; and 

ome, for birds, kalij and polyplectron pheasants, jungle foal, 

hdl prkidp!areen 
of four or more vnrietier. a~ id  imperial mid blue pigeons. There 

are three species ,,( bornbill, and two of land tortoise, -all, I believe. p o d  eatillg ; and 
k r i d e J s n s k e s - ~ ~ e  pyt~lOn, a cobra, and the bamboo snake, and iguana, and two sorts of 
r,hl.rs; squirrels, porcupines, and field rats, all eaten by the Kukis. There are four 

lmO red (one loug-tailed, and one with a naked stump about 14 inch long), a 
Iuogoo;, and the howling monkey. Honey is occasionally to be found in hollows in trees, 
,, io 

hung on bushes, the bees who build the latter being about the size of a 

l,ol,~e.~Y, stingless. The fish are all, so far as I have seen, varieties of carp ; 
,1 tile dep6t on the Deo in three days, working for a few hours each day, 360 tBs. 

,yere callght with one small cast-net, all the fish of fair size, the largest 38bs. 
,,;,hl,, There are many lovely birds and many lovely butterflies, and a superfluity of 

sorts ; some of these and leeches are distracting nuisances. Not in the cold 
,pall;er, but about March, thcre appear five varieties of horse-fly, which are almost as 

os the mosquitoes, which also come out about the same month ; one is bitten by 
[he first dl day, md stung by the other all night. Ticks attack one the season through ; 
orm.sed and cobwebs also trouble one, and in wading in the streams a species fo scabies 
i l~rek thelegs. For drinking, the water should either be boiled or filtered, to rid i t  of the 
Iura: of intestinnl worms. 

25. There are no inhabitants in the western half of the country mapped ; beyond 
Inbnbitmtj. the edges there are small scattered Kuki viilages. These Kukis are not different from the other tribes, unless in 

lain: smnller, weaker, and diseased-degenerate in fact. They keep their villages 
lul are dirty themselves, wear very little clothing, or none, while in their houses, 
k e ~ p  pip 2nd foals, but  no metna or other cattle. All the children I saw (and colnpared 
lrihl tile crowds of yorlngsters in a Lushai village, there were very few) mere covered 
sill sores, some so wretchedly so as to be scarcely able to move; all were so, from 
thole 81 the breast to those of seven or eight. This comes, I dare say, from the bad position 
01 their villages, whlch are on low t i las hardly above the line, to which the rivers must rise 
'lurio~'herain9, and usllally surrounded with swamp and approached by bamboo cause\\r,zys. 

had men from three tribes with us as coolies, Tipperahs, Hilams, and those we ~ ( ~ k i ~ ,  
'peaking llleir own dialect, as do the other tribes (the Howlongs differing from the 

L1lshair, lhese from the Manipuris, and so on). Though they have degenerated, they 
ir!ll,I'uwe\'er, retain their hardy habits, and can sleep on a llill-side on the coldest 
'ltb leaves under them and a single sheet, the sheet which is their only by day I n  'Over and t l l e~  are wonderful hands a t  cutting bamboo jllngle, wllich falls before 
'Icir liltle "los like tvlleat before the reaper. They worlc well with bam\,oos i n  many ways ; 
ndoao Nil1 build a roomy hut, raised from the ground, floored, and thatched, in ; arltl 
aooneoecasion twoof them, with half& dozen of my men to help, built a make-sllift hrirlge across 
a"rearn feet and 60 \vide in forty minutes. The Hal&ms are the finest lbese men. 

26. At the bazars in the Lushai country, Bepari Bazar and Lushai Hat, a trade is 
Tnding. carried on in India-rubber and wax from the Lushais 

for carnelian and glass.beads, cloth, brass, aud iron- 
Pr9 (0 cook their pigs' food in (they will not use them for their own), axe-heads, 

kc, hpari Bazar is a much larger place than we supposed; there must be 
'''y in it, and the trade must be ~ r~ f i t , zh l e ,  tbor~gh the shop-keepers complain that 

f a l l i o ~  08, and that the Lr~shai. are p t t i n g  too sharp for them. Sukpuilil hag also 
"lsed his levy of black-mail. This summer he wanted a thousand rupees to boy an amber 
nwklaeol nod demanded twenty-five rupees from each horlse ; the shop-keepers remonstrated, !' had P 9  up, u he threatened to burn and plunder the place, unless the mouey was 
p""o &week. Lushai Hat is, I believe, o. much smaller baznr. They will, both of them, 
Pro'b'~ I.11 0f.00n. a~ the rubber trees are being rapidly destroyed. 

''. The Jampui runs directly north 9outh upon longitude 92' 19', between the 
A'phik and Jampni mngps ; rivers Deo nod Lungai, and, beginning at  latitude 23' 40' 

Wid wprt. ends a t  latitude 24' 10'. Its liigbest point, Betleing- 
Sib (Sorphnel of the old maps), is about 3,200 feet above 

Ihe  pea h~ barometer ; thence it decre rises in height both wnys. To the norlh it is joined by 
a low ridge which runs into Syl\let, and to the south with the Lungtein 

Rarlrp Chitt.oon: The Hachik, on longitude 99' 25', hetween the riven Lungai '"' p a k w a ~  at latitude 23O Iu', nud ends a t  latitude 24' 5'. Its  high.. 



point, opposite Betleing-Sib, is almost 3,000 feet. I t  is joined by low hills to 
Chaturchura ridge, the boundary between Sglhet and Cachar, and to the south joins tile Sor. 
phuel moge, which runs on longitude 92' 28', and is the eastern boundary of Chittaoono 
The  ridges are precipitous to the west, and  ~ t e e p  to the east, generally narrow at top yfrG 
5 to  50 feet broad), expandiug a little iu one or two places, where, especially if they areat 
the foot of a peak, there is usually some stagnant water. I found three such places on [he 
Hacliik-(latitude 23" 51' On, 25" 56' 30V, 24" 0' 30")-and one ou the Jampui (latitode $3' 
.jg' 30"). U s ~ ~ a l l y  water cannot be found nearer than half a mile from the top, and then 
Inore certainly to  t h e  east side ; in  some places the  springs do not show till Iialf-\vay do\n 
the slope. But  for the scarcity of water, stockaded posts, easy of defence, might be bllilt 
on any part  of the ranges. Elepliant tracks ruu along hot11 rarlgev aud connect theln with 
the others north and south of them. Water can be found sufficiently near tho top to sllpply 
a, camp a t  Chaturchura Peak, and  in two places between i t  and the present police poston 
tha t  range, m d  also a t  i ts  south end;  but therc is none 00 the Sorphuel range, escept a t  it, 
north and south ends. Water is also scarce about the middle of the Luugten Range, ~ 1 1  
these ranges are  thickly wooded. 

28. I f  a line of outposts was placed on the  Hachik, and if the men holding them 
be depended on  todo  their duty, patrolling daily to meet patrols fro10 the posts on side 
some good would doubtless be done, as the  best route to  the  South-Western Cachar tea kr. 
dens would be closed to  raiding parties of Luuhais, and Sylhet guarded ; but as pall.ollin. 
would not be kept up, and as the forest is so heavy tha t  armies might encamp in the valley's 
(burn~rrg fires night ant1 clay), or pass close to a post without being seen, such a,cordon \ ~ ~ ~ l , j  
be of little use, except as  keeping men near a t  hand to  make reprisals, and the expense for 
carriage of provisions alone would I)e enormous, besides, such a system (for nativeofficenean. 
not be trusted, as I found by experience a t  Chaturchura.) mould be as bad as could be 
as regards maintenance of discipline and efficiency of the men, to say nothing of exposing 
them and their  arms to  considerable and perhaps useless risk. There is a plan, i f  I mighi 
be allowed to give an opinion, whereby that  par t  of the frontier would be protected, which, 
whatever objection there might be to  it, would a t  least be economical. There has beeu allti 
is still going on a movement wentwards among the Lushai Rukis. Sukp~lilfil intends~novin~ 
his village next autumn to t h e  Iiorders of Chittagong; Lallei has left Vanvong for Se~rvong; 
Poiboi has occupied Vanvong and part of Chalfil ; Lal Bur and his relations are on the ranges 
south of Chalfil, and the whole country through mbich the expedition from Cachar passed lorr 
year is deserted, except Lal Bur's village of Lungvel, which is occupied by his enemies, [he 
Sukties. All these families are now aroading on to the hills south of Cachar ; aud as Joom 
cultivation must soon exhaust these hills, they must soon again move on elsewbere. If one 
clan was invited to  occupy Hachik and Chaturchura, and obliged, as a return for such permis. 
sion, to feed a police guard on each range, I imagine that raids westwards of these rang8 
would be impossible, and tha t  news of intended attacks on South Cachnr would be obtained 
i n  time to prevent them. A still more effective plan, however, would be to keep a guardat 
Bepari Bazar. I t  is near the  l a g e r  villages, and a strong party under an officer might besent 
there a t  once to protect our shop-keepers; this, with another a t  Sukpuilhl's new v'illa:e, 
would entirely stop any aggressive acts on the part  of the inhabitants. 

29. If either of the ranges is chosen as  the  boundary between Hill Tipperah and the 
independent tribes, and should eventually be inl~abited by tire latter, there would certainly be 
disputes as to the ownership of the western slopes, which co~~lcl not occur if a river \\,as Laken 
as the bou~idary, as the valleys would not be inhabited, nor cultivated, for many years (0 
come ; the  present race of Kukis using the ridges and their spurs only, a road along either 
range would uot be used by native n~erchauts  as long as they are now uninbab~ted, on 
account of the distauce for which goods and provisions must be carried by land ouly. From 
our depBt on the Deo, which is almost as far as boats can go on t l ~ a t  river along the Lunglen 
and Jampui Ranges, to  the river south of Pultzing ( the Sajjak River of last map) is65 
miles, and from Jalnacharra (the Pakwa is practicably unnavigable), along the Chaturclll~ra, 
Hachik, and Sorphuel ranges, to  t l ~ e  same point 1s 75 miles, both measured as the crow flleh 
the marching distances being almost double. 

This country ( that  surveyed during the season) was not so interesting as that \veaw 
Coucluding remnrks. in 1871-72. The hills were lower, the jungle too dense, 

and there was nothing new to see in the way of people, 
for even iu the part inhabited they were too suspicious to  allow us even to pass throu& 
theirvillrrges, except a t  peak Z, where there are the villages of S ~ ~ k o r m u r  and Mintnois 
A t  the former they were very friendly when I first came up, allowed me to go into the 
v i l lqe,  arrd gave me a place to encamp on inside their stockade, but they turned 
suspicious when some of my men came up late with provisions, and surrounded N ' ' ~  

some two hundred men, armed with fli~~tloclts, tlirough the night. I had no O"" 

t o  talk to them, as both my interpreters had gone to drink in the villages, and ' 9  
unfortunate camp-followers aud guard, only fifteen sepoys, neither ate  nor slept till I moved 
to my next  camp next day. Should you deeire a, preliminary map of the survey, I rc'l"Q8t 
the favor of your telegraplrir~g to me to that effect, wlren I will send one, thougll it must be 
a rough one, a8 our best drauglrtsmcu are still in the field. 
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lllUl,n R l ~ ~ ~  OF SURVEY OPERATIONS To THE SOUTH OF DEM'GIR1' 

C H I ~ A  GONG HILL TRACTS, 1872-73. 

& ,  bg,,  hiad ad ~,~~er ideudent . - (N~.  A, dated 27th A l t e  18731. 

, honor to for your information a brief report of the results of the 
~ u v o p c  r8tiolls on our Eastern Frontier, south of 0ern@lr1. 

received orders from the Superintendent of Revenue Surveys, Lower Circle. 

, ,, or octorez to proceed to join Captain Lewin, the Deputy Commissioner of the  

Hi l l  hrt3 
~ l ~ i t t ~ ~ ~ ~ ~ ,  at Rllnprnuttee, with as little delay a-9 possible. for the  Purpose 

jhnlaroting the bounclarY on the Eastern Pmutier, the notice being very short, I made al l  

Epeed ,, the necessary instrumental equipment and native establishment. 

and 
by the first out-going steamer, reaching Rungamuttee, the D ~ P ~ I ~ Y  Commission- 

l,e,d-q,,8rters, on 9th November. Here I found tha t  no preparations of any  kind had 
n,ade lor a Surveyor to accompany the Political Officer, 2nd in conseqllence delayed 

,,, t,,,o or three seeks on account of the Deputy Commissioner being unable to  sllpply m e  
ilh provisions and necessary carriage for the whole of my party. Captain Lewin's locum 
,tII,,b informed me that Ile had not received sufficient notice, and that  he had only heard a 

$hart time 
that a survey party was to acconlpany Captain Lewin in the e x ~ l o r a -  

of the coantrg for the purpose of establishing e boundary line between ~ r i t i s h  and  
foreign territory to the south of DernBgiri. 

3. The Deputy Commissioner being away from Rungamnttee a t  the t ime of my arrival 
[here, I I I ~  t.he Kurnafulee H~ver and met him a t  Burlral on 13th November, and  
from what passsed between us I sam that  no preparations had been made for my party, and 
[ h a t i t  ~'ould not be possihle or ~ a f e  for the present to take even the  small number of men 
rho lrerc told off to accompany me into a country where no provisions of any kind were 
oblainabls. I decided therefore on pushing on myself with as few men as possible, leaving a 
Sub.Surreyor and the remainder at Rungamuttee. These were  laced a t  the  disposal of 
Yr. A. V. Knyvett, Assistant Commissiouer, for the  survey of some village lands for t h e  
netllement of the revenue. They were engaged a t  this work until t h e  middle of December, 
when tiley were jrdered to join me a t  L)emBgiri, but  did not reach tha t  place until t h e  
bejnoing of January. 

4. The actual field operations commenced on the 3rd December, when Captain Lewin 
2nd myself with a hundred men, all told, including survey party, police guard, coolies 
and followers, started from DemBgiri on our southward course, commencing from Major 
Jlacdonald's triangulation of last year. The field work continued (with the exception of two 
iottrruplions from want of carriage) until the end of April, when heavy rain set in for 
several days continuously, making the mountain torrents impassable and cuttiug off our party 
Imm all communication. 

5. As country over which the survey had to pass was precisely similar to tha t  
$stom or survcg. traversed by the  right column of the  Lushai expeditionary 

force, where the triangulation and,plane-tabling have to keep 
pace wi t l l  one another, and be carried on a t  one and t h e  same t ~ m e ,  I adopted the method 
)ac\isedb~ the sur\.ey party under Major Macdonald in t h e  late Lushai expedition, of 
plo\tlng tile poiots ils soon as observed I,y worlting out  their values by rectangular co- 
yrdll'atea on the meridian of the nearest Great Trigonometrical Station-a most speedy and 
"'pie compared with that of co~nput i r~g  points by deductions of latitudes and 
lon~!'"des- this means, starting from a given base and azimuth, I was enabled to 
provide a sllficient numher of plotted points on my board for interpolation, and 
'abingI1p the detail and drainage of the cor~ntry by plane-table a t  the same time that  the 
'"allg'\lntion vlu being carried on, saving me an immense deal of time, labor, hhrd marching, 
aodgolng Over the same ground twice. N o  method could be better adapted for a small scale 
!urveY Of sllch a mild and dificult country. 

'' Acting On Your letter of instructions, No. 1601, dated Calcutta, 25th November 1872 
Tmiupletion. (to every clause of which I adhered as strictly as poss~ble 

throuohout the field season, and which mas of constant 
""ice me a reference in all case: of difficulty), I based the whole of the topography of ' cO1l"tr~ On 

starting from the given base between Oheepoorn NO. 2 and 
plloOka-muin Of i u t  y e a h  triangulatinu, I extended it for about 00 miles due south along 
lhe  L'vo 

Of  oileepoom and Saichul, and closed on the Great Tripnometrical base 
GfBha'ti.tollPJ and L~ra in- tun~,  covering an aria of 1,100 or 1,600 square miles, and giving a 'ir 

the common side connected from the northern to the  southern base, t l l ~  

Ireby 'rOv'u'X the aCCUrWy of the work both of this and last, year, 

I' O b P m t i O n s w e ~  made from 23  different stations, giving about 48 second-class Iris"' 
abollt 20 minor triangles, observed merely for the purpose of fixing the  gi;:;. '" of distant hill peaks to the east in the North brracan and Shendoo 



8. T h e  height of 20 points were determined by two or more observations toeat,, 

A.inh+- 
station. The common value of two deductions to th. ..- . . -.l.a-I. - -  -"' ouulo point is very fair, considering the size of tile instrument 

used and the  impossibility of clearing thoroughly the immense forest jungle that covers these 
vast mountain ranges. The  average discrepancy between two observations to LI IP  an,, r : ,~  

"-a.,b ,,,I1 is 5 feet. I n  many case gaps merely were cu t  in the direction of the stations to whlcb 
observations had to  be made, the clearing of t h e  whole hill of trees, 12 and 14 feet i n  cireum. 
ference, being quite a n  impossibility with t h e  means a t  my disposal. The heights of valleys, 
rivers, and saddles, were carefully recorded by a compensated aneroid barometer, giving very 
t rue  heights, and  these are  shown on the map. ' 

9. The  country over which the survey extends comprises the three hill 
Description of country. Saichul, Oheepoom, and Kansa-tong, with the tlvo large 

rivers of Thegakhal and Tuichong, flowing north\\rards and 
draining the  whole of tha t  par t  of the  country u p  to the borders of tho Arracan district, and 
eventually emptying themselves into the  Kurnafulee River. The two ranges of Kaosa-toov 
and Oheepoom run  almost parallel with the  Saichnl range, gradu:llly approaching each o(h; 
towards t h e  south, until they both connect and hecome spurs af the Saichul Range, is 
t h e  backbone or main ridge, extending south far down the  Arracan border and in those ports 
known by another name. The  Saichul has a more gentle slope to the westward, the 
opposite face being very precipitous and  descending several hundred feet perpendicularly; 
th i s  feature extends many many miles further south. The  Oheepoom range, oa the otller 
hand, is geuerally precipitous to  the west, with a more gentle slope on the eastern face, as is 
also t h e  case wit11 the  Kansa-tong range. 

10. T h e  formation of the  hill ranges of this part of t h e  country consists of snudstone 
a n d  schistous clay ; not a hard rock of any kind is ever met with. The Kansa-tong and 
distant ranges to  the east are composed of a harder rock, of adark-brown color, and evidently 
of a n  igneous formation. T h e  valleys of the Tui  Chong aud Thega-khal rivers consist of 
a rich alluvial so11 covered wit11 immense timber. The  " gurjun," several varieties of lhe 
ash, the oak, and the lance-wood, abound on these ranges ; several speci~nens of the sandd- 
wood tree were also met with. The  most useful and the one most valued by the hill men is 
t he  "gurjun" tree, from which a kind of black wood oil is extracted, and i t  is alsoextensively 
used by the  Chukmas and  hill men, on account of its close grain and oily nat,ure, ahicb 
enables i t  to  withstand the  heat of the sun, for making their country boats or canoes. 1 met 
several parties of the Chukma wood-cutters on the T h ~ g a - k h e l  er~g;~ged a t  their trade; lhey 
all appeared to  be in mortal fear of being ca r r~ed  off by the much-dreaded Kukis, who  are 
said to be i n  the  habit of coming over into these valleys for the purpose of taking captives, 
and many a tale they told me of how their friends had been surrounded and carried off into 
captivity whilst engaged a t  their trade of boat-making. 

11. T h e  actual ground mapped and triangulated covers a n  area of fifteen hundred 
(1,500) square miles, including the portion, to the oorlh Outturn of work. of Demdgiri, of the valley of the Bur-Hurin-khal, which 

I surveyed a t  Captain Badgley's request. The  difficulties of this country, almost deslitute 
of inhabitautu, are  too well known for me to enlarge on them; and yet few people kllom 

the real extent  of the  hardships a Surveyor working in this country has to suffer from 
hunger, thirst, and weary marching, having to cu t  every inch of his way throllgh the 
densest of forest jungle; and, perhaps, comlng to tlre end of his "tether," miles away from 
his nearest goal, h e  finds himself and his party reduced to  the  shortest commons and on Lhe 
brink of starvation for days together. 

12. The  road aloug the  O h e e ~ o o m  Range, starting from Demdgiri and commencingat 
an elevation of 1,200 feet, continues a t  al,o111 the same level 

Routen from Dembgiri to the south- a very slight incline as far as Ruttoll Poyas Village, wnrd. 
which is 1,300 feet a ~ r d  about four hours' marcll from 

Demkir i .  The road from here to No. 2 Oheepoom rises by a steady incline a11d an 
path to  a l ~ t t l e  over 2,000 feet, again gradually desceuding to 1,100, and, le:rlriug "Ie 

ridge about a mile to the east, crosses a small stream where a provision godown has 
erec~ed, and is about one and a half or two days' march from DemLgiri. The road,nowngalo 
mounting the ridge by a rather stiff ascent, from this point becomes more hilly, i!lclioes 

sharper and ~hor te r ,  but  more difficult, and the general features of the country 
~ ~ c e n d i n g  and descending some 200 or 300 feet, until i t  reaches an elevation of Over 

2,400 feet. 

13. A t  lbis point, a survey station, celled on the map Oheepoom NO. 4, has heen 
and clcared 0: a very sharp and prominent peak, commanding a view of the whole of "lC 

two valleys on e ~ t h e r  side and the distant hills for miles to the south. A beacon fire or l h e  

of a heliotrope from this station can plainly be seen from either Wey-boong-tong, KcOkl'ndoDg' 
or Polytai Guard,although the distance between the  hille is not Ices t.han 50 miles in 
line, the distance from Demdgiri not being more than three or three and n half days' 
l ' h i ~  station is also plainly visible from all the points on Sirtc and to the north of Den'@:; 
A constant tbl.ough communication could therefore bc kcpt up by means of the hcllotrupe 



,, the no,.t~emmo~t outpost of the Arracan frontier (vi2.J Keokradong) to Sirte No. 1. 
I sfom obeepoom N ~ .  4 the ridge suddenly dips, and 16 mile to the south of tha t  
sWio, elention decreases to 1,200 feet, and from this point I would recommend the 

to cm the valley of the Thega-khal in a south-westerly direction towards a high 
b"ut:ineDt bdl falure on the map Saicbul NO. 2. 
aud P 

~ t ~ o u ~  the country is a good deal broken and inclined to be precipitous a t  this 
bIolb,viDg a elephant tmck which leads off the r i d s ,  I found the descent to the 

Tbr;ekbll adacrols to the Saichul Range anything but difficult for laden coolies. From No. 4 
lo L Oberpoom, a distance of some 5 miles as the crow flics, the road is good and water 
modemlely ppleotif,ll on the hill sides, but the elevation not more than 1,600 feet, and gradually 

bwards the south. Fmm this point, which has also been cleared for a survey 
the road bccomes intricate, crossing and re-crossing small streams with high and 

stup banks, difficult for coolies and almost impracticable for elephants, continuing at an 
oleValion of sot more lhan 1,200 or 1,300 feet. Tllis low country is completely commanded 

overlooked on either side by the two ranges-on the east the Kansa-tong, lying on the 
borders of the Sl~endoo country, and on the west by the precipitous face of the Saichol 
bnp, at this point over 2,000 feet high. Several other stations have been cleared further 
1, tile south on this same range, but there being nothing further of note to be mentioned 
abut the remaining portion of the Oheepoom Range, except that the ridge becomes intricate 
and lorloous, and almost entirely disappears, and is lost to the eye in long low level spurs, 
shooling out for several miles in a11 directions (in utter Confusion), and covered with 
immense primeval forest jungle and impassable undergrowth, and the whole of this inter- 
~ c t e t l  by a complete nct-work of tracks of elephants and wild beasts of every kind. 

15,  hi^ description of country continues until the Oheepoom mnge, narrowing towards 
[he bichul as the watershed of the Thega-khal is reached, disappears altogether and be- 
mmescol~nee~ed by a low saddle with the Saicllul Range, about 3 miles due east of wey- 
boug.long. The Saichul Range is easiest reached from Burkur, by going along the old 
road during the Lushai expedition, until reaching a small stream called the Aibur- 

\rhich. har to be waded about 2 miles up stream, when a Bunjoogee village, named 
the stream, is reached ; from here the path ascends by some sharp inclines until i t  mounts 

the ridgeat about 1,200 feet, and becomes comparatively level until i t  reaches Saichul NO. 1 
[see map). Still south, for about 28 miles, the path leads off the ridge, descends 300 or 
400 Ieet, and crosses a small stream running south-mest ; then again re-ascend8 about the 
same height in a south-easterly direction, on to a flat ridge for about 3 miles, when the 
path, taking a turn to Lhe westward again and lowering the elevation to 800 feet, crosses 
a ho~sc.shoe formed by the junction of three small streams, all tending away to the nest ; 
this being crossed, thepath ascends aspur shooting out due north from a high and prominent 
billcalled Saichul No. 2, which is about 24 days' march from Burkul. 

16. From this station the features of the range become changed, the eastern face of 
Ihe hill becoming very precipitous, and in most parts impassable for laden coolies, the slope 
on ke arctern face of the ridge being more gradual. Saichul No. 2, over 2,000 feet, a cleared 
survey station, is situated on a round hill, the highest and most prominently marked feature 
of the northern part of the Saichul Range ; and i t  is a t  this point that I before mentioned 
l l o u l d  recommend the boundary to cross the Thega-khal from the Oheepoom to the  
Saichul Range. Water is to be found on the ridge a t  the foot of this hill, a short distance 
lo nor111 of the station, and a small encamping ground was cleared on the spot by my 
party- From here the path gradually descends for 2 or 3 miles, and runs along the ledge 

the, WrP, ,on the eastern face, overlooking the valley of the Thega-khal. Water gene- 
" I ~ Y  Is ~lenllful, and invariably to be found in the ravines on the eafitern face of the hill, nhich an easy gradient. From No. 2 to NO. 3, a distance of about S miles, the path 
'"mewllat rougher and more broken, 

From this point the road continues about S. S. E., with little change, excepting 
I* One Or S ~ U ~ P  ascents are met \vitL, but quite practicable for laden coolies or even 
"pban" the whole way from Burkul. The ridge from here still continues at an elevation 
of 

21000 feet, until it reaches a hill t~vo  miles N. E of Wey-boonptong in 1st. 22' 
lrN' l  long 3 6  E., about eight marches from Burkul, and i t  is between this point and 
bhhi Guard.the eaternmost police outpost of the Songoo Sub-division, where any difficulty 

i n  the roule. The country about here becomes exceedingly precipitous and 
m l d ' n n d u l e  f r o  Wey-buong-tong H. S. to Polytai Guard Station, crossing the valley 

ltyug Kheong, are very trying, and the ground in some parts dangerous and 
P1aeLleable only for hill coolies. 

la, Pottion of the rod,  which must necesmlilg be crossed to make the communi- 
ca'iOn "'" "8 SUWOO Sub-division complete, is of no g m t  distance, and might,, with 
li" l  l'bOr. be very much improved. From Wcy-boong-tong No. 1, which is n contlnuatlon 

Saichul Range. the mad still f o l l o ~ ~  the ridre due south, descending 1.200 feet in FUnce " m!le a half to a  lo^ wdde  which coinects the northern end of the Keokra- 
*' '"ge with the W~y-boon~ tong  bill. F~~~ this point the mad again ascends to an  

2,3U0 feet, and keeping along the ridge and following a broad flat e l ephp t  rth gr'dunll~ rises to a height above aea-level of over 3,000 feet, where a survey st?tlon 
1:; ''jared and a prominent single tree left, standing as a malk ; keeping to the ridge. 

Ioad '"I' t r m e r a  along the e0st.m ledge of b e  scarp s ~ t h  a comparativel~ gentle 



slope to  the west, incrensing the  height to over 3,500 feet until Keokradonghill is 
To the east of this hill the Karama Kheong take. i ts  rise, ond flowing in a 
direction, Soins the Kola Khal, which again joins the " Koladyne" and flows d 

PWO put " Tulukma~." The difficulty of opening a line of communication from the junction or 
Kuramn-kheong above-mentioned to  the Keokradong hill would not be great, and by 
lishing a post at  Keokradong the  line of communication betweeu Dembgiri, ~ ~ l ~ k ~ ~ ~ ,  and 
the Sungoo valley, would be complete. 

19. With regard to  the  qualification of the  different hill peaks on the Oheepoom and 
Saichul Ranges to water, commanding position, nalurrl 

Outpoata. features of the country, and facilities for telegraphic 
communication, I would recommend the following:, 

Principal Posts. 

1 Ohcepoom ... ... ... No. 2 
a ohrrpoom ... ... . 4 ... 3 Sn~chul ... ..... 2 
4 Snicl~ul ... ... ..... 3 
6 Ryuugtong* ." . . . . . .  
6 Weyhoongtong ... . . . . . .  
7 Kcokrndong ... . . . . . . .  

Kuramn river ... ... 
Tulukmai ... ... ... ::: 

TOTAL ... 

20. The mild and trackless country between the north-east and south-enst of Polylai 
Quard has, no doubt, been the " rendezvous" of all the raiders of the Sungoo valley, and it 
is a t  this point that  the  strongest and closest outpost would be required, both on account 
of the difficulty of that part of the country, and on account of its being the nearest 
approach to  some of the most prosperous villages on the Sungoo river. 

21. The two principal rirers are the  Thega Khal and the Tui Chong; the brmer, 
flowing northward between the Saichul and Oheepoom 

River#. ranges, drains the whole of that  valley, an area of some 
300 square miles, and empties itself into the Kurnelnlee, 

3 miles south of Demkgiri. This river is navigable for the smallest kind of boats for nbout 
30 miles from the  junction, and should outposts be established on Oheepoom, mightb 
utilised for the cnrriage of provisions a t  leaat as far as station No. 4, where the boundnv 
shou!d cross the  valley of the  " Thegn Khal." The Tui Chong is another large river Boio:  
towards the north, and mrrying off the drainage of a valley of some 400 square mil8 
between the  Oheepoom and Kansa Tong ranges, and joining the Kurnafulee a few mila 
north of Demhgiri. This river has many rapids, and the smallest kind of boats cannot 
taken more than two days' journey up its source. Elephants, rhinoceros, deer, ~ i ~ s , a n d  
other games abound in these valleys. There is also another large river called the " Phyraog:' 
flowing between the Lungman and Lung-Sin rangea, and from i ts  size appears to drain a 
considerable area of country, but  i ts  source has not been explored nor is i t  navigable. 

22. 'The following documente and maps will be submitted with the report :- 

1. Preliminary map, showing the routes marked and outposts. 
2. Fnir map of the country, adoptell for photogapby, for final record. 
3. Chart of triangulation. 
4. Angle book. 
5. Comput~tion of triangles and deduction of latitude and longitude. 
6. Computation of heights. 

23. The coolie carriage I was able to obtain was exceedingly limited, and 1 can 
safely say that  my area would have been at least joO 

Carriage. square miles more, had I obtained sufficient hill coolies to 
enable me to extend my tours to  a greater distance. 

The difficulty of obtaining free coolie lahor in  the Chittagong hill tracts is immense' 
and unless men are pressed they refuse to eerve as coolies. For any future survey 0 ~ ~ ~ ~ ~ ~ ~ ? ~  

thnt may have to be carried on in these parts, I would strongly recommend the 
chargr, if possible, to Import his coolies from another district, and not rely on the local labor 

Elephant camage in thew hills, except on made-roads and a t  the barn of ' J P ~ ~ ~ ~ ~ ~ ~ ~ '  I' 
useless. 

24. In conclt,sion. I m u ~ t  qrateftilly acknowledge the kind and cordialnaqishoce 
I 

rn!civ~l from Clrptrin Lewin at bemrigiri and from his Eocam tenena, Mr. A. V: K"et,' 
~t Ruogarnuttee. I had neces.~?rily to rely on the local authorities for e v e r ~ t l ~ l ~ g ~  an'i 

.-- 
- ~- -. . 

??'JnptoD!3 atatinn i s  situstoll s h o t  R mile to the r e q t  of thc  mad, hnt there ia a $ey+ sorqcy smtiOD # M I  mm 
Ibro*' mile- to !be moth d iL, rbieb would p r h n p  be better adapted lor au ootpoaf sl I*altoawd 
nlsnd~ng p ~ t w n .  

Dlrect dinlance horn Dentdpiri. 

8 miles ... 
21f . . . . .  
33 . . . . .  
373 . . . . .  
47 . . . . .  
56 . . . . .  
65 . . . . .  

Arracnn ... 
1 2 6  ... - 

91 

- 
Approdmnte distnoea by the mad, 

14 miles ... 
34 . . . . .  
60 . . . . .  
62 .. 
77 . . . . .  

"' 

92 . . . . .  
107 . . . . .  
16 . . . . .  
20 . . . . .  --- 

143 

) 
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District 
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due lo the nady assent, they gave to my n u m e m ~ ~ s  requisitions that the survey 
is sot:{s were a mccessfuIly carned on. 
open 

I especially bring to your notice the willing help that I received from 
a , , , e l l ~ n t ~ o r d ~ n ,  the Assistant Commis*ioner of thc Sungoo SuL-division, who spared 
hiold Do pmonI inconycnience in his .zeal to forward the wishes of Government with 

lo the survey operations. 

amBT ON SURVEY OPERATIONS IN THE GARO rims DURING FIELD SEASON 1 ~ 7 2 . ~ 3 .  

4 L,ELI~ENANT R, G. WOODTIXORPE, n. r, At*b(aiL Stq~evinlex/Zent, To~~oyraphical 
Survey, o s  special &ly. 

I llare tile honor to forward my report on the operations connected w ~ t l ~  the survey of 
[he Gar0 Hlll3. 

2. It is unnecessary in this report to enter into any historical account of the causes 
led to the sanction by the Indian Government of a small expedition against the lately 

indepmdent Geros; suffice it that such sanction was given in August 1872, and orders 
rere i n  consequence received by the Officer in charge of No. 6 Topographical Survey Party 
10 tell off a detachment to accolnpany the police, and, taking advantage of their protec- 

I lioo, to peoetrnte into the hitherto unexplored portlons of the Garo Hills and fill up the 
I  ugly gap existing iu all the maps of the North-Eastern Frontier. 

3. The party told off for 
Litoleonot R. 0. Wmdthorpe, R. B., 

bniilsot Supcrintendent in ehergc. 
Mr. IV. Robert, Aenietnnt Surveyor. 
Sbab Naaimdin, Sub.Surveyor. 
IhNodin, ditto. 

wolies from the Khasi Hills 
pprk which I accordingly did, 

this work was composed of the officers and surveyors men- 
tioned in the margin, with a small establishment of Hindu- 
stani kalassis. 

4. To relieve Captain Williamson, whose resources 
would he taxed to the utmost to provide cnrriage for the 
police, LC., I mas directed to provide a sufficient number of 

for the carriage of the baggage and supplies of the yhole 
, and we were ready for a start by the 23rd October. 

5. Just before leaving Shillong, I received a letter from the Deputy h - ~ ~ n i s s b ~ n e r  
of IbeQaro Hills, giving a sketch of the ~roposed movements of the police. This force 
ras to be divided into three columns-one, under Captain Davis, to proceed into the hills 
fromlhenortl~, starting from Goalparah and entering the hills a t  a place called Nibaris 
immediately south of which the independent territory commenced, and morkillg south and 
soulbast to a village on the Semsang river called Rongrongiri ; the second, under bfr. 
Daly,starting from Shooshung Doorgapoor, iu Mymensing district, was to be employed 
11 first in passing up supplies to Rongrongiri, where it was proposed to form a central depat 
(orrumud, and where all three columns also were to effect a junction ; the third or maln 
~ l u m n ,  under Captain Williamson, was to start from Tura, and, working slightly north- 
at and east, also make for Rongrongiri. Captain Williamson recommended that  a sur- 
so or should be sent with Captain Davis from Goalparah, and though he supposed that 

the first advance, i. e., till the junction was effected, but little more than route survey- 
1O:"uld be carried on, yet the advantages of a surveyor with this column were 
0bno~9, as he would be able to give me an idea of that part of the country, and find out 
what hills were likely to prove suitable for triangulatiou, and a t  the Rame timc avail him- 
"/orao9 halt or check to uso his plane-table pmcticable; I therefore de uted Mr. 
hrt" accompany the Goalparah force, intending to go myself with Captain jo8l1iamson. 
loorderthatI might make with that officer, in person, all the necessary arrangements for 

r 0 9 e c u t  of 0 k The Shooshung column, worlting a t  first through country d r u d ~  surveyed, did not require a surveyor with it. 

The Pa* left Shillong on the 23rd October for Bowhatty, where I expected to 
lndba '~  to take us on at once. A c e r k n  number had been collected by the Deputy 
DammimOner accordance with a reqllest I had sent to that oBlcer, but before our arrival 
*Oe "lem bad decamped, others had beon bored by their boatmen to render them on- 

maport of buman beinp. Few boats compnrrtively go up to Gonhatty, and these no! verg laroe 
J and notwithstanding our efforts we were unable to get together a sufficient 

'revern a steamer coming in on tho 3rd Norember, 1 determined to take the 
Lwn in and we.left Gowhatty on the 5th, arriving a t  Goalparah the next day. 

Iere ' lCmt  'bat c a p t a ~ ~  Davis a m  not expected for some time ; SO that MI Robert 
rould ihu' he to visit n least two, if not tllree, of the G. T. S., uiz., A.jrghnr, 
Lbl i l and  (brkhar, which are s i t~ l rod in b e  (ioalparrh district, along the northern boundary 

and which it would be safe to visit with only two or three policelnen a 'lard 
detained ill Qoalparnh for a fetv days making the necessary 

amnimnmeD'q lor $urt9 md then in the next fortninht he eucceeded in visiting and erect- 
"eU"n''on '" three points, at  the time firi& several points within the hills which 
*Imardq 'OVed u.ef~l. and enabled him to carny 0. hi8 plnne-tabling eirnultaneoclsly 
q4 'hensnce the ,dc~nln. He had to wait some time a t  Nibari before the arrival of 
Par''in rrqmthe Iqw billy i n  he e.l~loyed this interval in getting in iu much of the country around 

ueighbourhood as lie could witbout risk to himself or party. 



7. I n  the meantime I continued m y  journey down the river to Singmareel a a,eama 
station on the right bank of the Brahmaputra, where we arrived on the afternoon 

th 7th November, and the next day, procuring boats, we started for Mankarchar, a Ihe:. nah on the bnnks of the Kalu, a tributary of the  Brahmaputra, which rises not farfrom 
Tura in the Oaro Hills. Owing to tho large number of sand-banks, called ,#ChUrB; in tb8 

river, the  course taken by boats proceeding to  Mankarchar from Singmaree and 
oerrd is  very circuitous, and we did not reach the former place till midday on the 9th. whileat 

Goalparah I heard from Dr. Briscoe, the officer charged with the medical arronoementsoE 
the expedition, t h a t  cholera had broken out  among the  Nepalese coolies assemblld at T ~ ~ ~ ,  
and I was unwilling to take my large camp u p  there till I had communicated captain Williamson, especially as sickness had appeared among my Khasias owing to the, to tl,em 
unaccustomed heat of the plains and confinement on the steamer, aggravated probnblg bd 
the  temptations of the bazar, which they were not able to resist duriog the unavoidable 
delay in Ctowhatty. I therefore despatched a messenger to  Captain Williamson immediately 
on landing, and fixed my camp a t  Mankarchar to await his reply. While waitinghere 
I went with Nasirudin to the old H. S. of Rambola Tari, about five miles away. ltis: 
very low tila, but  we were able to identify from i t  many of the points given us, 
Rangira, Durama, &c., previously fixed by triangulation, and also to determine the cornp 
variation. During the interval I also made a route survey of part of the road to Tura 

8. Early on the morning of the 13th Captain Williamson arrived from Tura, hRPiDg 
ridden in a distance by road of about thirty-three miles, and he then detailed his proposed 
plau of operations, and we discussed the best means of furthering the ohjects of the sllrPeg 

during the first part of the season, subservient as  they then must needs be to polilial 
or military exigencies. He also assured me that cholera had left Tura, and that I might 
safely proceed there, and then went on to Roohoomari, a place ou the left bankof the 
Brnbmnputra, about six miles north-west of Mankarchar, to catch the Government steamer 
taking up Captain Davis's police, and to go in her to  Goalparah. On the 14th I startedbr 
Tura, leaving behind Daliludin and a few men who were unable to march, and arrived lhe 
first night at  Putimari, one of t h e  great hats or market-places which encircle the Garo Hills 
nt their foot. 

9. The next day I made a short march to Harigaon, intending to visit Raogira H.& 
I sent for the Lulims (headman) of Buripara, the village nearest to the mark, but hearin! 
from him that  the pathway had been choked up and the old clearing overgrown with low 
jungle, I determined to continue the march to Tura, and reached that place on the a h  
noon of the  1Gth. Here I found Mr. Cawley, D e p ~ ~ t y  Superintendent of Police, who at  
once sent off instructions to the Lukma of Ruripara to clear Rangira, and erect asigoal 
over the oltl mark without delay. The 17th WM devoted to office work and on the 181h 
I visited Durama H. S., but  found that i t  would be of very little, if any, use for Ibe 
triangulation, owing to the long level spurs and high knolls, all densely covered with 
large forest trees, whioh surrounded and even rose above it on three sides; the fourthbein: 
that  looking towards the plains. Long rays of a mile each would probably have to be cut 
through these trees to make the station visible from the north. I erected a high plallorm 
on the old spot, but even this was of no avail, 

10. As Cnptain Williamson did not meditate a start from Tura before the first weekin 
December, I determined, if possible, to visit the hill ~ ta t ions  of Nokrek and ~imanram,and 
left Tura for that  purpose on the 19th. We crossed over a very high spur from 
Dnmma. a point which (afterwards called Duragiri H. S.) a t  once  resented itself a s a  
fa\-oural,le spot, from which, and also from Rangira, I should be able to 6 x  a few promioenb 
fentures or a hill mnge running east and west, which for convenience' sake may be called lho 
Watrigiri Range, no special name being given to it by the Garos. This range ran parallelto, 
nud north of, the proposed line of march. I would also fix points on the Arbcla Eallgefrorn 
the snme two  tati ions ; this was a high range we should have to cross. The first night we 
stopped nt a village callecl blacholgiri, situated on the Kalu river not far from its source, 
but  which owiug to the mnnp rivulets whioh flow into i t  from the steep spllrs of the Tura 
range, is here a considerable stream flowing noisily over rocky boulders. Most of the mRle 
inhabitants turned o ~ ~ t  on our arrival and cleared a large space on the bank for the campt 
briuging firewood, kc., with ready cheerfulness ; and the next day Sollunga, the Luskorl 
accornp:~nietl us to Ibmphagiri, a village on the west bank of the Semsana, about 
hot~rn' 111nrc11 from Nacholgiri. The path wound about considerably throllgb thick 
high gmsq jungle nnd along the beds of small water-courses, a favourite pathway with 
coming out occmionally oo to patches of  cultivation on small rounded hills, on each of which 
I aeo ablc to fix myself and do some work. I found, to my surprise, that my fixings of3iach!' 
giri an11 Kamphagiri were each more than six miles north of the posilions  signed to them l o  

the pnl,lisl~etl reconnolssnnce map of the Garo Hills ; and hearing that the indepen'lCnt 
villagcs were on the Arbela Range, thinking also that perhaps I might have got further 
oni,ng to $0 error in the maps than had heen anticipated when 1 started from Turall 
hes~tated, In tho face of the expedition, to precipihte matters and risk a colli.qion (though 
guard would have been rlrlite strong enough) by ascending tho Arbela hill which 'lthln 

enay rmch Iron) Rarnphngiri, and remained in that  village, ~roceeding the next '' 
hlanrlalgiri. The path, rising sllddrnly abovc Rarnphag~ri, runs along a hi$' 'p"" ''Om 

r l ~ ~ c l ~  I waa able to gct several firings, and also from a favourable p t c h  of c~lltlvatloo 
Jlandalgiri. 



hnd that 
mute we had taken, being so different from what i t  ~ P P ~ ~ E J  

oaUpied more time than 1 had expected; also. that Mimanram and 
he m;hId be inndble from Rangira and Duragiri, and that the rest of my time before ;ktpditioo 8Wted would b best employed in fizing as many points aa possible from 

two latter , a t o n  NO path exists by which Nokrek may be the 
,,in the case of Dorema, and for the same reasons, i t  was useless for my trian- 

Ddb,mdlTbe next day therefore, starting from Mandalgiri early in the morning, we crossed 
~ l a l ~ o n .  Lonng iU and ascending a very steep spur, our path followed UP the ridge 
l o a d i p i n  lbeTun range This path the Luskur of Ramphagiri, Toea, who was our 

,ide inrormed me wm a road 
used by the Garos proceeding to the h i t s  in the plains ; k, ll;ediDg its my thmUgh a maze of mighty trunks and tangled creepers, and covered 

(ollen 
it was almost imperceptible to me, and even Toza himself llesitated 

oceaEioorUY direction. The gloom of the forest was very great, and i t  mas not till 

in 
dtepnoon, when we crossed the range and began to descend its sollthern face, 

got a glimpse of 
more than sky. W e  did not arrive a t  a favourable 

a,ping place 1111 late; we were marching nearly the whole day without meeting any 

water; the 
was very great, and the coolies rather distressed in consequence. The next 

at we reached Tura, and I saw that the signal had heen put up on Rangira. 
Tlle'platfom had also been erected on Durama, and on the 24th I visited the latter with the 
rejultahea,jy mentioned. On the 25th I sent heliotropers and coolies, with a blanket and 

provisions, down to Mankarchar, and went out myself to Duragiri and erected a signal 
,here; the follomiog day, Captain Williamson (who had returned to  Tura on the 23rd) 
having kindly Inid r dik for me, I rode down to Mankarchar, and the next morning, going out 

lo Rambola Tari, I tried to observe at  Rangira and Duragiri. 

12. Unbrtunately clouds hung over the hills all day, preventing the heliotropers 
rorkin,o, and the distances mere too great to make out the signals with the small theodolite. 
I would not spare more than a day at this place, and in the evening rode back to Harigaon, 
;,bere I found my camp, and very glad I was, for owing to the carelessness of a kalassi a t  
Jaokrrchar, the rats during the night had eaten up what should have been my breakfast 
andliln. On the 28th I observed at  Rangira, and returned to Tura on the 29th. The 
mlumn could not start from there till Captain Williamson had received intimation that Mr. 
Dalg had got well on with the stores townrds Rongrongiri. This intimation arrived about 
3rd or4th December, I think, and a start on the 7th was decided on. I n  the mean- 
lime I was employed in ohserving at  Duragiri, Tura, and N. W. Tree, and in improv- 
iogand extending my plane-tabling in the neighbourhood of Tura ;  also in arranging for 
buards,$e., for Nasirudin, and starting him on his half-inch scale work. 

13. I left Tura with my party on the 6th December, preceding the police as far as 
Selbalgri, working along the road. Captain Williamson, with Mr. Cawley and the police, 
arrived on tbe 7th and the 8tb was spent in visiting certain independent villa, me9 within reach 
frsm Selbalgiri, and the whole camp moved forward on the 9th to Kiragiri, passing through 
Alo:iriand Gondengiri, two villages which submitted on our approach. In  the latter we 
aele'old that the Garos were ahead in force intending to oppose our progress. We, however, 
awlred a t  Kiragiri without seeing anything more formidable than some fine peafowl, several 

died a violent death. On the 10th we proceeded to Tongbolgiri, and arriving 
"rl~weex~lored :be country south and east towards the valley of the Semsang. The 

day reached Dilmagiri (dilma, "big or principal ;" giri, " village"), the great 
'lrooghold of the independeuts, which was supposed to have given the signal for all the raids, 
lnd it was expected the Qaros would make a desperate stand. Not a Qaro was visible 
O n o u r  however, and our entrance was ~eaceably effected. The village is prettily 
'jruatred On the banks of the Rongrete, an affluent of the Sernsang, wooded hills rising up on 
'llher ' l de~  and the houses scattered up and down most picturesquely among the trees. No 
"Oekade defended the approaches, and they were but slightly "pat~jierl." At the principal 
OO1rance, ho\vever~ was a remarkable ereclion of symbols, by means of which oracles had 

cOnsu'ted as to the success which should attend any attempt a t  opposition tlie Garos 
'lght make, A tall forked post bore a decapitated goat crucified tail upwards ; below this, r"e On 

side of the path, ~ t o o d  two bamboo macbans, on each of which reposed a 'gure a man. made of brusl~aood encloscd in bamboo basket-work, with a smdl  "'"" of baaboo rouod the forehead. The figures were well constructed, the different parts 
Or l he  being fairly represented. Many large sharp-pointed atones, baving small "rcWa 

bamboo round the topa, stood uprio oht in tbe ground close by. An immense nUm'"rOr 
intended originally for defence, were planted mund the symbols. In  default  

formidable enemies, the Qaro constables and tome Garos with us cut up  
'I" 'mbO1'J @l'ecia11)' the figures, with great fury. 

14' A "" One day was made a t  Dilmaairi in order to explore thc fields in its im- 
"'liate he e l  nOighbOurhO~d. Caplain Williamson ;w anxious not to delay too long on the way, 

both Captain Davis and Mr. Daly at  Rongrongiri about the 17t11, and 
Rsidcr'd lhat dt:r a Junction had bean effected and a consultation held. a better course of a"11n 

be decided on than by each column moving about independently of the others. 
IPhilC ve were for*k!ing about among tho Dilmagiri fields we suddenly came upon a body 01 Gar09 ''" were nat~nished at  our unerpectell sppeareoce that they retreated precipi- 



tately with hardly any show of resistance. A few gfjoomll ho11~s were burnt, and their 9101B 

of grain destroyed as a warning, a certain amount of rice being canied 
; and a large number of pigs were caught by constables and coolies. 

15. A large consumption of pork took place that evening with the saddest re8d,4 
as cholera broke out among two coolies who had gorged themselves with the balkraw 
flesh ; two of the friendly Garos, of wbom about 150 were nitb Captain Williamson bein! 
among the victims. This had a dispiriting effect on the rest, many of whom retu;ned 
their villages. Fortunately the outbreak did not last long, and few men were lost, 
13th we reached a place called I' Sarranphang Hdt, 1 level piece of ground on the pmuy 
where a large market is annually held uuder the trees called by the Garos sarram,, Ircei  
hence the name, " the  h i t  under the Sarram trees." It was reported in the evening, 
therear guard had come in, that a Goorkha cooly having found some Garo liquor in  a 
village, Ronghakgiri, on the road, which had evidently only been deserted that morning, and 
haviug succeeded in concealing himself in the long grass jungle which bordered the nanoa 
path on either side, had been left behind. It was no use to send back for him that ,,iohI 
and no doubt was entertained as to his fate, which we afterwards learnt was this, H~:~: 
separated bimself from his comrades, and allowed the whole line to pass him, he 
had some idea of proceeding towards Tura, or probably in any direction rather tllan ,hal 
taken by us ; but overcome with drink he lay down in an open place. Here llc wns bund 
Ly some Garos, who a t  first imagined i t  was some trap on our part, and, suspecting a, 
ambush, ran away ; again they came back, again retiring, till at  length, satisfying themselPen 
that all the other invaders had passed on, they rushed on him as he mas resuming hisjouruey, 
and despatched him with a blow of a " duo." His skull was brought in to HongroDgiri ; when 
the Dilmngiri men submitted it to Captain Williamson, and i t  bore the mark of a 
cut inflicted from behind. Other coolies tried to run away a t  various times (none my Khassias I am happy to say), some succeeding in returning to Tura ; but no othen met 
airnilar fate. 

16. To return, however, to the camp. During the evening several elephants attempled 
to enter it, the place being apparently a favorite resort of theirs ; and several shots were fired 
before tbey could be induced to retire. On the 14th I accompanied Captain Willismson 
to Rongrongiri, which proved to  be about three miles from our camp. Here We fouud 
Mr. Daly encamped in an open cullivation commanding the river; a rough stockade aur. 
rounded the huts and russucl godowns. His column had reached Rongrongiri on the gth, 
and found the village deserted. The next night the Garos burnt it, but made no demon. 
strations auainst the camp till the 12th, when a t  midday, after great shoutings, intended lo 
instil fear rnto the minds of the police, they rushed from out the cover of the forest towards 
the camp ; the police received them with a volley which knocked over three of them, rod 
they retired behind some' breastworks of wild plantains they had erected, but which hardly 
proved bullet-proof. They made one more assault, which was, of course, equally unsuam 
ful, and retired across the river, threatening to bring reinforcements ; tbey did nolrelorn 
however. We returned to Sarramphang Ba t  in the afternoon, and there the camp remained 
till the 17tI1, to allow of a good path being opened to Rongrongiri, and to give timefors 
space to be cleared for us adjoining Mr. Daly's camp. 

17. When we arrived a t  the latter place, me expected to get tidings of Captain Darir, 
or to see him there. I was very anxious to hear of Mr. Robcrt, of whom I had no news 
since I left him in Uoalparab. No t i d i~~gs ,  however, had been received by any onaand 
the independent Garos, who came daily, knew nothing about the movements of the Nibk 
column. So on the 19th I accompnnied Captain Williamson to Sarnshangiri, whichhe 
wished to visit via" Bongongiri. About 12 uoon, just rrs we were leaving the latter vill%el 
a violent earthquake, which most have lasted quite half a minute, occurred, the severest 1 
have ever felt, and second only in violence, as every one declared, to the shocks of the great 
earthquakes of 1869. I managed to gct some work on the road, and on the 20th getling 
some " rlngouts" from tbe village, me explored tbe river southwards, returning hy river the 
third day to Rongrongiri. I found that Daliludin had arrived from Tura, where he had been 
left when the force started on account of continued ill~iess, We learnt that the guard hkinb' 
the d8k into Tura had been a t t~cked   as sing through Dilmagiri, but had beaten off lhe 
Garos. At tbe entrance to this village the unfortunate Cfoorkha coolie before mentioned 
had been sacrificed, and the guard saw hanging up on a   ole the lower jaw of the wretched 
man and also his scalp. 

18. Captain Williamson was meanwhile employed in receiving the sobmission of lhe 
chief8 of the surrouod~ng villages, and buts, godowns, kc., surrounded by a slight stock*, 
were. erected on the site of the burnt village of Rocgrongiri, a moat admirable defen9lve 
pos~t~on on the top of a rocky mollnd overlooking the view, with a precipitous fall on lhe  
waterside and drscending steeply on the other three aides, which were cleared of jungle and 
thickly ''panjied," rendering sudden assault impossible, and in the remarkable al1senceamoog 
the Garos of any mlssile weapons beyond stones or bamboo spears, no other danger Was to 
be feared. 

19. On the l u t  January, receiving tidings of an attack by Garos on the rnsspd de$t 
st Bongal Katta, rr post on the extreme north-west of the Qaro Hills, in whicll 



pard had heen cut up, Captain Willinmeon deapatched Mr. Daly in that 
Ibc dhlrnagiri, P Kiragiri, Watrigiri. Bdekgiri, kc., and I detained Daliludin to 

blrn to erect a signalpn the hill above Watrigiri, and fill up as m~lch as be 
molupnny 
.,,, of 

till be Came Into the moonshi's work, t h e n  he was to rejoin me a t  Tura. 
lud captain Davis and Mr. Robert came in. The latter had managed to  get in 

hu, square mdes of countv in spite of many difficulties. Captain Davis bad also 
,,d Fork in the reduction of some trventy-five or thirty villages. I n  the course 

Jone very g o, i. nodregs he had been twice attacked. once a t  night when encamped in  a village 
Having failed to induce the villagers to go in during the day, he sent out 

sedDuk'$~ h n d  and made prisonem of seven1 women. The Dares, resenting this 
Ihe po'lce~ Lqembled at night and attacked the camp by throwing in stones; some of &hem p!oceeding" to the sentries and others under shadow of the houses, wit11 the view of lned to creep 
dling 

do\vn, but they "re detected nod mado prisouers. Among them was the 
padman alterwnrds submitted. 

ro, ~h~ next rnprning the villagers were dispersed, the  police capburing two small cast- 
iron "uos, curious little things, the bore being ,about 12 inches long and say $-inch 
dinm&r, each furnished with a long iron tail and sharp end. This is stuck in the ground 
bttberequiredsngle and the gun fired off. These are only used a t  festivities, not being 
in,ended, as indeed they are utterly unsuited, for offensive purposes. Again, on leaving 
Sinel one the Garos suddenly attacked the coolies, but a volley or two dispersed 
~h,,, on this occasion Mr. Robert had a narrow escape, as he  remained behind working 
in he village, to which the police had set fire, and into which they were also firing. 

Robert thus found himself in a critical position, cut off from the column by the burn- 
ioo houses and shots of his friends, and surrounded by the Garos ; he, however, managed t" 
r{oin hbe former by creeping cautiously through the jungles which encircled the village. 

21. It is prirrcipally owing to delay in the early part of the season that  the survey 
p~did not return to Shillong early in May, instead of the middle of June, by whicll 
ddhooel expense \vm incurred to the Government. The Znd, 3rd, and 4th January were 
spnt in inspecting Mr. Robert's work and in making the necessary arrangemente, in con- 
sollalion with Captain Williamson, for carrying on the work. Captain Williamson also 
mote out  some instructions concerning the survey for Captain Davis's guidance, as that officer 
lold us tbrt aben he first saw Mr. Robert at  Nibari he wondered who he was, never having 
mired any iustructions about him, a statement wh~ch took us all by surprise. 

22. The future plan of operations decided on mas as follows. Captain Davis was to pro- 
d leisurely towards Qahal, another russud dep6t north-east of Rongrongiri, allowing Mr. 
Robert time to erect signals at  Moungrhi and Sokadam, as he had said on arrival that he 
bad trelve days' supplies with him. On the 4th, however, Captain Davis said he had no 
ruisud vhatever, and that he should be obliged to go into Gahal at once. He allowed Mr. 
Robert aguard to go to Mounarhi, but directed him to join his column a t  Nokrek on a cer- 
tain day, mhich did not allow $me for him to superintend all the clearing himself which he 
Irk lo the Qaros to complete, and thereby necessitated two visits for me later on. 

23. Mr. Robert having managed to get about 90 square miles of country in, rejoined 
Caplain Davis on the loth, and was informed that  scarcity of russud would necessitate a 
hzly march to Gahnl; and he was not allowed a day's halt nor an independeut guard in 
omertoascend Sokadam Hill, from which he could have intersected points already scen fl.on~ 
Moungrhi in the direction of Gahal ; the consequence was that the march to that place lying 
Ihrough low ground, and the high range of Soltadam shutting out all previous points, bIr. 

nas obliged to close work as soon as he left Nolcrek, instead of getting in about 250 
L9uarc miles hy the way. I t  took the column five days to reach Gahal, the last march, not- 
~lbshnding the necessity for baste, being only two miles ; and on arrival therc i t  was dis- 
mnted tllat there were still three daysJ provisions for the whole force. Had Mr. Robert had 
i'ewPnb fixed in advance, he ~vould therefore have bad ample time for sketching country 

eacbllnltiUg place. A good ten days' work was thus lost. Through Mr. Scanlan, the 
pli@ with Captain Davis, Mr. Robert got detached for eleven days, aud did about 100 
qur'f miles in the direction of Gahal, Jeera, aud kloungthrirn, clearing and erecting n signal 
6nth1s  latter hill, which proved admirable point for tile ~riaugnlation. Hcre for the present 

leave Mr. Robert, 

On the 6th January, having seen $l~ Robert in a fair rvay for starting to Mounorhi. I ikn~Ondn (0. Pimanr8m with Captain W~lliamson and Mr. Cawley, and encanlpcd 
ah'1t mils from the old A. S., to wl1icll no path existed ; fortunatily the Garo interpre- 
" r h d n O m ~ i d e ~  of its whereabouts, and the next morning, sending on the camp to firran- 

lord culour way up to the mark. Tall tp-s shut out all view of anytb~ng Ilepnd 
Ibem1 I d  it Wm not till a f h  three houri of dispi.ting tramping about atcep hill sides that It 

a mnu, \v ,~o  baa bean sent IIP tree, discovend some signs of the old signal, 
h"""s cutllng throudl a most tangled mars of creepers, long gl ass, and very small 

hmh4' 11s to the point. The signal had fallen down and the old poles r e r e  too :::(: bz t l ?o s  to0 far to think of erecting &nother there, and as none of points 1 
b,ji!,!,, Emanb. ,Inner hills had heen cleared, we descended to Farrnngiri. Thc next day I 

'It1 Captain Williamson, wished to have a route survey from that 



place through to Rongrongiri, this being part of the intended road to be carried hrn Shon. 
shung Doorgapoor, through the Qaro Hills uid Sokadam, and Thapa to aoalparah, 

25. I found a very satisfactory way of conducting route survep when acmrnpao~l 
a line of march. I t  was as follows. Jus t  before starting I compared the direction 
shadow with several bearings of a prismatic compass, and on starting took the general dire, mY 
tion of tbe road with a compass, and also all g n a t  changes which afterwards occurred during 
tbe march, rn well la rays to any known points. All minor changes I obtained by waMing 
my own shadow when the sun was behind me, and tbat of the man in front wllm 
was before me, and whenever a halt was made, I checked the direction of my ehadow again 
to find the variation due to the sun's motion a t  different periods throughout the day, A 
little practice soon renders one almost independent of the compass, and I would 
guess a bearing within 2" or 3". This difference in short distances when plotted on a small 
scale, say one inch =one mile, is of no importance. Of course for long distances, for inslaocp 
anything over 200 or 250 yards (which, however, seldom occurs in jungly country), cornpa 
bearings should he taken to ensure accuracy. TO find the distances, I noted the tiolesal 
traversing each by a watch with a second's hand, occasionally pacing 100 yards to find the 
rate of going, all halts or checks of course being noted also. 

26. By t,his system a frequent stoppage of the whole line in rear in a narrow pahh,from 
which i t  is perhaps impossible to step aside while taking compass bearings, is avoided, ~b~ 
compass is much affected often by the proximity of riflesand bayonets ; this difficulty is also 
rid of. The changes in the direction of a jungle path are very frequent, and observari~ns 
of shadows enable one to determine whether the direction of a path really changes or only 
alters for a few yards, resuming the old course again. Accurate measurements by pacing 
can only be ohtained by keeping up a continuous steady walk, which it is impossible to do 
on a line of march ; but I found by repeated trials tbat the rate of a column does notvary 
nearly so greatly as the pace of any one ind~vidual in it, A good deal of practice is nem. 
sary to get accuracy in steep ground, but in tolerably easy country, I found 1 could obhinl 
very fair amount of accuracy without much difficulty. That this method cannot be practixd 
when the day is cloudy, is not a serious objection, as during the cold season sunny dqs are 
in the majority, and jungle is seldom so thick as to prevent all indications of one's 
sbadow. 

27. This is, however, a long digression, and I return to Farrangiri, which me again lefl 
on the Bth, and visiting Mimanram on the way to point out to a Garo from a neighbourio; 
village the position and kind of mark which Captain Williamson had ordered theQaroslo 
erect for me, we reached Rongrongiri tbat  evening. Here we heard that Colonel Haughloo 
was very ill a t  Tura, and wished to see Captain Will~a~nson as soon as possible; also, tbel 
there was no truth in the report concerning the Bengal Katta raid, no unfriendly Gsro having 
been scen near the place. I t  seems to have originated in the Doobree Bazar, and cornin: lo 
the ears of the native assistant commissioner, be at  once, without any inquiry, apparently 
telegraphed to Colonel Haughton that the raid had actually been committed. Caplain 
Williamson left next day for Tura, and I started the day after to explore the valley O[ Ihe 
Semsang, and to clear and erect a signal on Arbella, and thence to Tura, where I arrived on 
the 13th January. 

28. The next few days were devoted to office work, and visiting Rangira again, 
Daliludin had erected the signal at  Watrigiri ; and on the 23rd Captain Williamson started 
for Gonlparah, and I left Tura with him, taking with me Daliludin, in order to visit and 
clear Tingrith, Dalmung, and Jeera points. All these were ready by the 6th Februa~~bnt 
unfortunately, with the exception of the day I wag on Dalmung, the weather was so h a z ~  
that I could not observe a single angle, and as many other points still remained to 
cleared, I could not then afford to wait anywhere for a chance of clear days. A great dls. 

advantage in putting up stations in that weather man the uncertainty of the signal being put 
up in the best position with regard to the otber ~oints ,  some of which might be obscured h~ 
an intervening tall tree. Captain Williamson wrote to me s t  Nibari on the 1st February 

' that  while he wall nt Darnra, where he had been inspecting schools, Captain Davis had ridden 
in to cee him from Chirna, and hearing that no mark had been put up at  Sokadam, he 
directed that officer with his column to proceed to Rongrongiri wid Sokadam, to enable fir. 
Robert to erect the signal and finish off a little bit unsurveyed near Nokrek, proposing tba! 
he and I should meet Captain Davis and Mr. Robert at  Sokadam on the 9th, wben.sn 
independent guard woultl be given to the latter to go wherever he wished, the former htlng 
his coll~rnn to Tura prcviol~~ to leaviog the hills. I was very glad to receive tidingr of M~ 
Robert once more, aa I had not heard from him for a month ; he bad written to me twice l t  

appeared, hut through some mismanagement the letters which had been sent to Roopoo- 
giri to be forwarded, had been returned from that placa to Captain Ilavis, who then.ynt 
then1 to Goalparah to be postcd. 1 leR Jeera with Captain Will~amson on the 7tb, nrnvlng 
at  Sokadam in two days. Iustead of finding Ciptnin Davis thare, the aaros told be 
gone 8tra)ght on ?nd that no signal had been put up ; we therefore went Up ourfielves "eXt 
dny, t ak~og  coolles and Oar08 with us, and fortunately, finding an excelleut point wb'ch 
would require bat little clcnrlng while the coolies wcre collecting nnd   re paring b~mboo?~'c" 
I got a goodly number of nngles. The afternoon being very clear by 6 p, M., and a bnll'aDt 
moon favourlog ua, we got the signal op before returnins to camp. 



, noext day, he loth, we .r"ed a t  Rongrongiri, where we saw Captain Davi8 

ad Rohd, The 
said, belog in a burry to get 10 Turd, be had dl0wed 'ire 

,nurl Yt la 
.gnal, the same old tale ! hut Captain Davis left for Tura On 

IndOPMln Williamson gave u r .  Robert a guard to go whith*.he n - 0 ~ ~ ~ .  Unfor- 
rh ban came a little late. the weather was henceforth very hazy, and in March 

,hjamtrel 
impeded his progress, so that  i t  Was not till the middle of Ma? lhat 

he bd 
portion of hills =*ned to bim. Mr. Robert'6 reputation as a Surveyor 

esbbli9bed, and You have yourself acknowledged his services on several o c ~ ~ i o n s  ; 
,h mt far tbenfore that you will attribute to any want of zeal or energy on his Part the 
delay in rnmpleting his work. 

30 A t  Rongrongiri Captain Willismson received orders to proceed as sono as possible 

.ith 
settlemeut of the boundary between the Khasi alld Gar0 Hills, taking a surveyor 

rill 
Be c9ul,j uot go before the beginning of March himself, and 1 lloped to Lave 

had 
deal of the  triangulation done by that time, as I was the only surveyor who 

muld seeompany captrin Williamson on the boundary, both Mr. Robert and Nasirudiu 
hariooas much as they could do of their own work. I agreed to be in Tura tavards 

,he 
of~ebruarg, to make arrangements there for proceeding to Shooshung Doorgapoor~ 

it wa proposed we should meet Colonel Bivar, Deputy Commissioner, Khasi Hills. 

31, I had intended that Dalilr~din should bave  lane-tabled all the Tura range south of 
thesemsang riwr, but he was seized with a fresh attack on the 11th February, and was 
unable to do any more sork, and I sent him away on sick leave on m y  return to Tura. 
o,, (be  12th February I left Rongrongiri for Moungrhi. Unfortunately the weather, which 
had been very clear for a few days, again became hazy, and I did not get all I wanted ; the 
Lukma of Daaa bad not cleared as much as was necessary moreover, so leaving instructious 
allb llim as to the necessary clearing, I left for Mimanram via" Scmsanggiri and Bowigiri, 
plaoe.tabliog hy the way. I found a very excelle~ht signal on Mimanram, but the Ixeeze 
ras toogreat for me to get any angles. I managed to get some country done, and returned 
lo Rongrongiri on the 16th. Taking in supplies there, I ~roceeded to Dilmagiri and Watri- 
jri, correcting (now that I had the well-defined points of Sokadam, Mouugrhi, &c., to go by) 
rodimproving the reconnaissance made duritlg our first march in December. 

32. The weather still continued bad, and 1 failed in obtaining angles either a t  Watrigiri 
or Arlrela, notwithstanding that heliotropers were a t  Mimanram, Sokadam, and Moungrhi. 
ltried also to observe by night. I directed the heliotropers to light fires over the mark, 
thebamboo signal above being protected from the flames by a machan of hamboo mat- 
ling covered with damp earth. I repeated the experiment several times, but without 
sua~u. The telescope of the 6-inch theodolite is not. powerful enough to make nut 
the firen \vithout a strong reflector behind them a t  greater distances than six or eight miles. 
U P , ~ O  that distance fires were thoroughly successful, but unfortunately objects were generally 
vlslble by day, also at the snme distance even in the haziest weather. 

33. I encamped in Ramphagiri rather dishearteued on the night of the 21st February. 
dbut2kM., a stroug breeze blowing through my water-proof sheet, which was pitched as a 
lent! me, and directly after a lleavy shower, lasting for some time, came pattering down, 
IPavio~,~itpassed off, aclearaud beautiful starlit sky. My spirits rose, for from past experi- 

knew that Lhe next day would be clear, and I thought I should probal,ly be able to 
observeat both Arbla and Watrigiri in the same day. In case of any delay occurring, as 
m~sup!J1ie9 were running short, I determined to take only a few coolies \vith me and a small 
pard,9ending the reat of the camp at once into Tura, taking all the russud I could with me. 

i t  was ligllt I ascended Arbela, and found, as I had expected, that the whole 
M U o t r ~  

visible even to the snowy peaks of the Himalayas. I a t  once sent my 
"'Iemp O n  to Watrhiri. and by I1 A.M., having completed my observations, I startpd fur "" 

mysrif. Another heav.~ shower came down by the way, but I reached the village 'lut 
and tnkillp the theodolite, kc., from my tired men, made some Qaros carry them lhe mark. A 

cloud obscured the view to the nonh, but I got some angles, aqd next "y~ 
a few cle;lr iutervrls, I managed to get all angles 1 wanted, and In 

~eevening went on to Rengigiri, and into Tura on the 24th. 
" The triangu'ati~n much less advanced than I had hoped. and I telegraplrd lo 'OU 

Willinnson concerning its postponement till after the bouudary *'"" 
the reply being that the Bengal Qovernment were very aurious 

hav""il \vOrk completed then, and that tlie triangulation might be postponed. This 'Pi' "me 
j t l l  Mlrc11, and business conuected with the expeditiot~ detained 

W'11ian160u a t  Turn till the 9th. I employed the interval in twnsl'erring points 
req'lIred "' the b O 1 l n d a r ~ j  revisiting stations near Tufa, bc. Meali Nasirud~u had finished 

i.incb scale as fur w the supposed boundary between Goalparah and Gnro hu t  
Lo examine the old revenue survey nmps, I lent him to du as much as or the 

tila collntry outride this boliodnry. Capbin \Villiarnaoo wa.9 anxinus to  haye all tllc "ill 
'Oes under  hi^ jurisdiction which lie without this houndary shown, and sent 

8urhankar wPh Nasinldin to point them out. They left about the 12th March, up to 
I 
wh'ch lime 

wmemployed in making r plan of Tura on the scale of 24 inches = 
m''e " Hiudustaui  kalassis bad proved, with one nr tlvo exceptions, a most usehss set 

R 



of men, never being able tn keep up ~ i t b  me on the most level ground, always forgeLLint 
something, and reqniring coolies for their baggage and food. As i t  was necessary, 
ing the lateness of the  season and the anlount of work st,ill remaining, that I 

b e sble to move nbout rapidly and carry ~s many daysJ supplies as possible, I determined not to hke 
any but Khasias with me, and discharged ten of the most incapable Hindustanis, M 
prience of these Inen is  that  they are unfit for work in the hills, which seem to try th$ 
l n u ~ l ~  ; Ooorkhns are better, but those I had with me did not come up in strength or activity 
to the Khnsins. 

35. 1 left Tura with Captain Williamson on the gth, arid arrived a t  Shooslluog D ~ ~ ~ ~ ~ .  
poor on the 12th, carrying on a route survey the whole way. I n  passing from Daloo to D,,, 
gapoor, where the  boundary between the  a a r o  Hills and Mymensing has already been leid 
do~vu, 1 noticed that i t  was only occasionally tha t  we saw the boundary pillars, tlie others 
being ~ l u c e d  in the jungle which covers the low hills, forming the southern boundary of the 
Garo district. In  continuing t h e  boundary, which i t  is proposed to do next year, I beliere 
by the revenue survey, I venture to suggest that  i t  would be better to keep the whole ofth; 
pillars out  in the open. I should not imagine that  there wolrld be any difficulty in this, 
and tile boundary line would be much more easily found a t  any time. At Shoosbung Door. 
gapoor we found Colonel Bivar waiting for us, with the Khasia " Siema," whose interests were 
affected by the boundary about to be laid down. On our arrival these men were celled up 
and sttrted their claims. 

36. The " Sism" of h'onptoin laid claim to all the country east of the Darnreq riveroo 
the nort l~ and of the Semsaog on the south ; and the " SiemJJ of Ramrye also laid claim to 
many villages, to which clearly they had no right, neither possessed any local knowledge of tbe  
places they claimed, and as they did not seem inclined to abate any of their claims, it 
became evident to tlie Commissioners that  the only thing to bo done was to lay downan 
authoritative boundary, starting from the Moheshkali river, which Colonel Elaughton had 
declnred to be the west boundary of Nongstoin's territory, and taking, as far as practicable, 
natural features for the  1i11e of demarcation. As the Moheshkali was well known aud had 
heen surveyed already, it was not necessary to explore that  river; and the hills were enlered 
by the valley of the Mahadeo river, a much easier route, on the 15th, encamping near the 
old aurvey station of Balpukram, a fine open elevated rocky plateau. The path up to it led 
through and over messes of sharp limestone rocke, which, by the action of water, had assunled 
the  most fautastic sl~apes-now like the  ruined and moss-grown battlements of Rome huge 
keep, now standing u p  in clusters of long sharp pinnacles among the trees, or again presenb 
ing the appearance of fallen columns. From the summit of Balpukram a long well-defined 
spur running down to the Umram river was chosen as a good line for the boundary to lake 
to that river, whose course as far as  Semsang it was afterwards intended to follow, nod 
thence up the  Semsnng to  Nongsram, a t  wl~icb place the inquiries previously made bf 
Captain Peet, who officiated for Captain Williamson during the latter's absence on furlough, 
had ceased. This much was decided on a t  starting, and we proceeded to Nongsram rid' 
Nongmeng (where a halt of one day was made to enable me to get in the surroundingcnunlr~ 
and source of the Umram),  Rengdini, Sudugiri, and Swanglri. 

37. The country here is very intricate, densely wooded, and much cut up by amall 
streams, and i t  was with great difficulty that I was able to get any fixings. At Nonpm 
we learnt from the Qaros that  Mr. Robert was a t  work close by, and I a t  once despatched a 
nlensenger to request him to join us, which he did the  same afternoon. It was very fortunate 
that  we fell in with him, as I found he I ~ a d  eurveyed most of the country through which the 
boundary was to be carried ; and an inspeotion of his ane-table materially assisted the 
(k~m.imioner~ in deciding on the  line. Captain R e t  ho~lrecommended that the 
sllould be taken, but  Mr. Robert showed us that the Rungdi ran in too ensterly a directloo 
inlo the Khaai Hills, but  that  its largest tributary, the Ronga, was admirably adapted for a 
Iloundary, and i t  w ~ s  finally chosen. Another advantage from seeing Mr. Robert was that 
he gave me the pobitions of seveml points h e  had prepared for triangulation, which lay close 
t.1 our course, and which I was able to visit by the way. On the 22nd, leaving N o n ~ r " ~ ~  
we marched to a small village, Mansung, on the right bank of the Ronga, nearly half \vaY 
Parmiap. We arrived allout 11 A. M., andafter a slight halt, I went with Capbin Williamson 
to Haqhlong and oheeived there. The afternoon was too hazy to get all the points, 90 

lrext ~ R V  Colonel Bivar preceded us with the camp to Parmiap, while me returned to Ha$! 
long and finished the observations, going on in the afternoon to Parmiap, a village which Is 

situated near the source of the Ronga. 

38. The next day we visited Non bak ; the weather was unpropitious, and joom fires 

Ilghted in all directions still further otscured the bills ; and I returned there, . b i n  Ihe 
lowln? day, while the Co~nmissioners were employed in camp oonducting examlnatlonn af Ihe 
surroundlog vlllagee. They determined to carry on the boundary by meane of the Radl? Or 

l ldek river (called also in the plains Do silo), a small tributary of which, the Umpi ,  '* 
near parmiap, and on the 26th we folloreBup the Parmiap . t ram to II. solme, whence I 
short line connected it with the source of the Umpai, and the next day started for Hednogn' 
Here it discovered that if the Raciiac were taken from this point as the boundary, severnl 
Gar0 villages paying revenue to Captaiu Williamson would be included in the Kbmi H'liql 



and wns lher,ore necessary to fiud another line. After a careful examination on the 28th 
b,u,drries of Hadaogri were taken. 

[be 
nlifl prtof the country is most difficult to get about in, swampH and muddy 

"hirh we waded knee-deep, affording the only mcaIls of passage through 
$lrealus, l b r o t ~ w i s e  inpusa)le jungles; but the line of boundary wn. here bl.ought to a satisfactory 

,erminltion, 
on the 29th the Commissioners separated, Colonel Bivar retuloing to Shil- 

capkin willi!mson proceeding to Goalparah. I accompanied the latter for two days 
wlle,i h)ll. 00 the 29th, at noon. we reached a village. I adung ,  about two miles 

uoryor, ~ ~ ~ a l  Trigonometrical Survey, which I was thus enabled to visit the same 
d2y,nDd stcued all t y  angles I found that the joom fires had reached as high as the 

sizDa! des[royed I" I put UP a pole and brush after ohserviug, and a few daya later 
Ille,l~~n,,en pllt U P  mother signal. On the 30th 1 went on to Dat~li, and thence saw that 
t h e s l o o n ~ o n  Rnjung had also teen burned. I t  was necessary to re-erect it before 1 could 
obser;e from L)abli, so the next day 1 went there, and us, in consequence of heavy rain 
wllich ,yehad bad for several days, the weather was very clear, I was, fortunate enough to 
,,elall my angles early, and having sent for the villagers, made them put up  a new signal 
&lore nigh~fall. The following day, sending my camp across to  Nibari, I returned to  Dabli, 
Andobserving there, proceeded afterwards to Nibari, allere I arrived a t  64 P.M., after a lo,,g 

of 32 miles in the Goalparah plzius under a very hot sun. The Khasias, with the 
lbeodulile, kc., arrived about an hour later than 1 dld. Not one of tile Hindustanis, and 
very k\v of the Goorkhm, could have done the distance in less than a day and a llalf. ~h~ 
1 , ~ 0 G n r o  policemen who mere with me did not reach Nibari till noon the next day. 

40, A simple diary of my marches and observations would be neither interesting nor 
instluclive, and it is enough to say that \,y the 12th April I had, by dint of marching a l~ou t  
~~ll , i l~dnily,  with the exception of a three days' detention on Ajaghar, succeeded in ob- 
s t r r inua t  Ajaghar, Pandpar, Tingrith, Dalrnung. 1 was fortunate in other weather, for 
Ihnu,o( vie were visited hy heavy storms each night, they generally passed off before dawn, 
laviug the days lolerably bright and clear. Returning to Nibari. I laid in fresh supplies 
md started on the 13th for the eastern triangulation, and observed a t  Moungthrim, Megam, 
Duragiri (where 1 was detained one day putting up the signal which had been blown down), 
Snkadam, Mimanram, and Moungrhi, returning to Rongrongiri on the 31st April. On the 
1st Mny, sending off to Tura all my sick men (of whom I had then a daily increasing num- 
her)oaing to the unhealthiness of the jungles and daily drenchil~gs we got during the lat- 
ler hall'ofApril, I left myself to finish off the Tura range, which was to have been done by 
Ilaliladin, and also a small piece of country near Delkrangiri and Alogiri, and arrived in 
Tura on the 8th May. 

41. I remained there one day for ofice work, and then set out on the 10th to observe 
ar Rpn,oari, Borchi, Dadok, and Shikarpara, returning to Tura for the last time on the 16th. 
Kaqirudin had arrived and Mr. Robert joined me on the 20th, and after settling up a u  111s- 
aud accounts, &., with Captain Williamson, Mr. Robert and the camp left for Roohoomari, 
where Captaiu Williamson had established a convalescent dep6t, and whither he had pre- 
viously eent all my sick on elephants. I followed a few days after, riding straight through 
inone day \vitb Captain Williamson, and after waiting a few days, we were picked up on 

3lrt  by the Steamer Rajnlehal and conveyed to Qow hatty. Here another delay of a 
days occllrred in procuring coolies and baggage ponies to supplement my sick men, 

anlllhecamp left on the 7th June. Unfortunately cholera broke out on the road, and 
nlo~tolthe men and baggage were detained in " quarantine," about 15  miles from Shillong 

the 30th June. In consequence of my ofice and angle-books being also detained, I was 
muthbindered in commencing the work of the recess. 

42. Individaal exerliona ofaasialanh.-This Assistant Surveyor has sustained his re- 

n'. Robert, Awiatant Surveyor, 3rd putation for zeal and energy, completing 1,380 square 
mdt. miles of topography on the 4-inch scale, and dealing 

several poin~s for triangulation, which he selected himself 
'lth great judgment. A practical knowledge of the theodolite would greatly increase his 
'clenc~ an .asifitant in the field. Had powessed this knowledge. the triangulation 
"IJ have been completed much souner. 1 have already noticed the difficulties be had to 
""lend a ~ ~ ~ n s t t  and need not again refer to them, 

ThieSub-S~rveyor h a  dor~e good and reliabbl. work. Wherever 1 bad oppor- 
s h ~ h  ~ a l i r o d i n , ~ ~ b . ~ ~ ~ ~ ~ ~ ~ ,  tunities of testing it I found i t  very accurate. H e  erected 
Logulntion several sigr~als over the old marks of Mr. Doran's tri- * completed 139 square miles of topography on the 4-inch scale, and 651 on 

birh mle, beside. making a large plan of the atation of Tura for the Deputy Cola- ml%loner. He 
suffered a good deal from fevtr during the last six weeks, but continued 

'o'k'og ill the field notwithstandinp, - 
This Sub-surveyor was ill nearly the whole sewon from the date of leaviug Grw- 

hlil~din, S ~ b . s ~ ~ , , ~ ,  3rd grade, hatty to the 1st March, when he went on sick leave, with 
the exception of a few days, when he accompanied Mr 

Ddy and got in 70 quare miles of topography 00 the +-inch scale. His work I V ~  aatia- 



factory so far ae i t  went ; i t  was but  a drop in the ocean though, and his illness threw a 
deal of topography on to  my hands a t  a time milen I should have been triaogulatiog 

45. Area auraeyed, atld triangulation.-The total area surveyed is 2,579 square mile5, 
including I38  on the +-inch scale and 170 square miles of overlap. The area, of the triro. 
gulation is 1,940 square miles. The  stations were observed at, and about 40 points deIer. 
mined from them. I t  was impossible to  fix more tertiary points in the lower Ilills, rhleb 
were very jungly, nll very similar in appearance, 2nd of the same general level, and 
erecting conspicuous marks, for which there was no time ; it  was impossible frequently to 
recognize the same hill from two stations. I had hoped to have connected on to the ~ h ~ i ~  
series on the east, but  the  delay a t  Rongrongiri, and the interruption to the triaogulatioo 
caused by the boundary survey, prevented this, as  the  station of Ladomai was invisible from 
any  point to the west, and mother  mould have had to be chosen. This part of the countrp 

very difficult, and though Mr. Robert attempted to erect a signal for me near Swangiri 
he found i t  impossible, even when mounted on a machan 80 feet high, to see any dishue; 
across the  lrvel and wooded hills. The triangulation, however, stnrts from three good bases 
of the Great Trigonometrical Survey. 

46. The cost of the  party in the Goro Rills u p  to  the end of September 1873 
have been about Rs. 21,164, or about Rs. 8-3-0 per square mile. 

47. Health qf lhepa~ty.-About ten per cent. of the party were sick with fever or 
d iarrhea almost from the commencement of the  season. Several men died at various times 
from jungle fever, cholera, or dysentery, but  the general health of the party was pretty good 
till towards the  end of March, when a great many, both Ehnsias and Hindustanis, wen 
attacked with bad ulcers (some of the sores being 3 inches in diameter), which broke oulon 
their legs and feet, utterly incapacitating them ; the constables and aorkhali coolies also 

much in this way. In  the sad outbreak of cholera, which occurred on the road a p  
from Gotvhatty, eleven coolies at  the end of a long and trying season died almost w i r h ~ n  
sight of their homes. 

48. With one or two exceptions, the native doctors with the expedition were almost 
useless. The one with the Tura column treated a coolie of mine for cholera, when, I firmly 
believe now, he had jungle fever, a disease 1 had not seen before. I adopted a saline treat- 
ment after the doctor's had failed, and the man rallied for a day or two, but eveotuallg 
(lied. The Khasias had no faith whatever in the native doctors, and if I could not treat 
them, preferred going without medicines. They said, " Men die a t  once under the native 
doctor, but you keep us alive a t  least three days longer." The native doctors were certainly 
not well supplied with medicines ; I could very seldom get even necessary articles horn 
them ; and but  for my receiving a good assortment of medicines from the Medical DeparG 
ment, Calrultn, in  January, I should probably have lost the services of many of my coolia. 
Native doctors, especially the younger ones, seem to me to be worthless, unles they 
under the superintendence of a European doctor ; and this does not seem to be my opioio~ 
only, as a European Medical Officer has lately been appointed to take charge of Tura,~r- 
tainly not before such an appointment was necessary. 

49. PhgsicaZ aspect cf the counl~y, @.-The Garo Hills, the westernmost of the girt 
of hills forming the southern boundary of the valley of Assam, are also the lowest descendlog 
ranges to the plains on three sides. The highest range in the Gar0 Hills is the l'ura range 
runnlng east and west, the highest point, of which does not exceed 4,700. This range descend! 
precipitously on the south for nearly 3,000 feet, thence sending out long and very gr~duall~ 
descending spurs down to the Brahmaputra on the east and into the plains of Mymenslog 
on the  south, these spurs being separated by deep ravines through which numberlee 
streams thread their course. The southern face of this rauge presents an almost unbroken 
mass of fine dark-green foliage of buge forest trees ;from this the yellow patch, which marks 
the position of Tura, stands out in bold relief. To the u o r h  the range sends out a seriel,~' 
long, lofty, and almost parallel spurs, the steep and well-wooded sides of which feed, wl'h 

many streams and rivulets, the principal river of these hills, wllich cuts through this range 
to the east between Dorengo and Kylas, and is called hv the  Garos " Semsang" or ushem- 
shang," and I)y the iuhabitants of Mymeusing the  maser^." The lower slopes of these 
spurs are well cultivated, and dotted over with a toleral,le number of villages. Tile 'lext 

ranges in height and importance are the Arbela and Watrigiri, which possess somewbnt 
similar features, being steep and well marked on one side, and fading away on the other in  
long spurs and a succession of rounded knolls. 

50. The Sokadam and Moungrhi are the next most clearly marked, the rem&illder " 
the Garo country being a confused mass of low hills (gradually rising in general level lo- 
\\-nrds the Khasi Bills) and narrow valleys watered by numerous small streams. Out " I 
this mass n few detached hills stand up prominently, such as Tingrith, Dalmung, bfOuog' 
thrim, &c. The level of all these lower hills heing so nearly the same, and ihe,:ll)seoceof 
any well-defined watersheds showing clearly the course of the variolls large rlver3j were 
among our principal difficulties, necessitating much closer working than is usunlly, I bc'iQve' 
~t lopted in tbis small scale ; and I am of opinion that  a survey on the &-inch t~cale coulJ 
emily have been made in the same time and with the same arnorlut of labour. 



Bjot,t,- 
inspectinn of the map   ill show how in  many cares two rivers, ris- 

, e ::;bin ,,81fa luile of enEli h e r ,  take an entirely different direction. Take, for instance, 
n r l~ers ,  which rise close to each other in the Arbela Hill, t h e  

Jeu,oia~ ad damrene 
,amernear xiqiri, the latter at Tongbolgiri. At the  northernmost of the  Boldamgiri 
.llqes thehngal taka a bend as if i t  wollld join the Damrang, and there is nothing in 
lklornl~iinn o f t h e  IO\V country to prove from a little distance that  i t  does not, y e t  i t  goes 

p,pl ~ ~ t b ,  the Damreng flows out inlo the Goalparah plains hy J e e n  11 was 

ienonbby ahally Ylowing the rivers themselves that  their courses could be deter- 

mined. 
;;, ~ t , ~  Smlsan,o is a very rocky stream, a succession of falls and rapids, ay far as ,olM, wlle"wit ~ X S  gently onwards by Doorgapoor ; i t  is navigable for small 

 for a k ,  miles between Rongrongiri and Shongmagiri. The rivers on the  west, 
,od three principal ones on the north-the Jinjernm, the Damreng, and the  Manda- 
I, rocb br the first rew miles of their course, when they become sluggish streams flowing 
iloTlgorer sa$y beds. The eastern tributaries of the Semsang are generally rocky, with 

a rapid flo\V. 
j3, ~ l l i ~ ~ l i ~ ~ , - ~ h ~  Gar0 Hills, as will be  seen, are very thickly populated, and  

lheouluerous patches of cult~vation pleasingly break the  monotony of the dense tree and 
bnggras3jungle #hich covers the remainder. The principal object of cultivation is, and 
has loll,o been, cotton. Indeed, even under the Mogul rule, the  a a r o s  were large suppliers 
u f r l l e  demand for cotton. The soil is a stiff red soil, and in the same field, cotton, summer 
licx, a kind of ~nillet, with various other crops, as chillies, squashes, sweet potatoes, &c., all 
flurisb together. Cotton can only be grown the first year, rice for two years, and then t h e  
fit~~isallowed to lie fallo\v for a few years (five I thiuk), during which i t  becomes overgrown 
Ri([llOnBgrass and a tall weed with a lilac flower resembling heliotrope. When the five 
ranare up, all this is burned and cultivatiou resumed. The b u r n ~ n g  never commences 
till they are sure of rain, the action of the rain on the  ashes being necessary to perfect t h c  
$1. The fields in the flat valley towards Nibari are ploughed roughly and yield heavy crops 
ti rice. 

51. In every field are two or three joom houses constrncted of bambco, with grass- 
~Iirtched roof, in which the crops are first stored, and in  which live the  men who look after 
Ihem. Thrseare raised to a great height, sometimes a s  much as 50 or 60 feet from the  
,orurnd, as a protection against wild beasts, and also answer as watch-houses. They are 
huiliamon,o the branches of strong trees, the trunk forming the  principal upright ; t h e  floor 
iiadditiooally supported by long bamboos either planted in t h e  ground or secured a t  their  
lorerendv to the truuk of the tree. One I saw, of which the outer ends of the  floor were 
i81pporkd only by cane ropes from the top of the tree-a suspension house. Long frail 
I~~lllenol bamboo give access to these houses, which, nestling in  the  foliage of the  trees, 

ohen covered by some large vine, have ,z very pleasing and picturesque appearance. 

55, The scenery in the Garo Hills is not strikiug as a rule, but  some of the most 
hulibleffeck of colour and light and shade are to be seen there a t  sunrise or sunset from 
thetopof  some high point overlooking the low hills ; and to those who can admire the 
srualler~orks from the Great Master's hand, the "Semsang" and its affluents present, in 
tambin~tions of mood, mck, aud materfall, many most exquisite little pictures which linger 
longin tllc memory. Here the strong rapids carry the angler's bait spinning away down 
in'othedpe~grcen and purple pool3, flecked here and there with sunlight, where beneath 
'hetal!gre~ rocks, made glorious with orange lichens and ferns, and  crowned by graceful 
Iwsllle lhe big 6sh- who yield themselves ready victims to  the  tempter. 

Tura. itself, so called from the high range rising above i t  to the  north, was first 
%bllslled y.4 statiou by Captain Williamson in 1867 on his ap~oin t rnent  as Deorltv Com- 
b,m,"-.. uwIUlltr. 1 G  llaq an elevation of about 1,300 feet, and is sit;ated on a long forkid spur 
'Unlling doan tiom one of the weslern peaks of the range, and commands a fine view over 
'la sP1l. to the B ~ a h m x ~ u t r a ,  visible some 30 miles off, where steamers going a p  and 5"~  euily be made out \uith binoculnrs, The itself is rather bare, owing to 
'""lO1ls filling of trees by Captain Wil\iamlon's bri'u leaens, Good water is plentiful 

lld Haws In  little nyueducts plat the sepoysl lluts, \vhicll are ranged in long pmdlel lines 
"" the Cqtain Williamson was exerting l1imseIf to ilnprove the place when I left, 

r lnnd~ achieved considerable success. on a fine morning the view from a point 
aboveT"ra,i? Very fine. The top. of the low spun and the high hill of Rangira are lighted 
' ?  "'?llg SLIn wit11 many delicate tints, blended and harmonized by the  soft grey mists 
"'I' floatlllg In tI~e vallevs. 

TI'e Bnhma~p.tra glitters golden in the morning h u e ,  and, beyond the  low country ;L::P$::?:~ C o o ~ h  Beliar, is faintly visible, while above the brown obscurity of the  
hoot I rlslog sharp and clear in the fa t  off horizon, the  rosy peaks of the  Snowy 

O S e  c c  But by far the most of any is the view obtained from Bul- 
Pak"m'lOOkin~ ~ u t b  do\vll the valley of tlr Mrhadeo, as  we saw i t  on the 15th March 1. 

?*Iy a d e o g l u  mom in^ TO the k f t a  long, jagged ridee sending down large spurs ; beyond. the  
which ""1  P ~ i y i t o ~ s  tn the north, exten$og south\vards-a long level hill behind 

r1se3 "g'" C O U ~ C ~ ~  peak ; to the rigY, a series of steep, rocky spurs, c m \ v o d  1 ) ~  a 

9 



wide level plateno ; between this and Pandengru, in front, stretching away in perTed. 
the valley of the Mahadeo, affording a distant view of the plaine of Sylhet ; the head 
valley immediately before us. a semi-circular precipice of some 800 or 900 feet, diaplayinl 
strata of limestone, coal, and igneous rocks, the black; orange, and brown colours of 
contrnst beautifully with the dark-green trees and clumps of cactl~s. The sun, ,.isiog behiol 
Pandengru, casts ita foliage-covered sides and ravines into deep shadow, which exbods 
way u p  the opposite side of the valley, in which, through the mist, we get faint glimpseso, 
the  stream, and lights up the  upper half of the  right hand slopes with most gloriousgreco 
and golden tints, and far away ~n the  distance the twinkling plains delude us into the belie[ 
that  we are gazing upon " the countless smilings of the ocean wave." 

58. The Garo Hills consist principally of granite and highly talcose ln 
fields immense quantities of talc are to be found, some of the flakes beinm of very grealsizr, 
I n  many instances, the ailvery scales glistening in the sun on the red 921 of the fieldsdre 
the latter the appearance of being frosted. A t  Mering, a large mass of granite, standingap. 
parently about 150 feet above the level of the  surrounding country, is a landmark for many miles, 
I was obliged, much to  my regret, to give u p  the idea of inspect in^ it, as it would have taken 
me too fnr out of my way, hut I imagine i t  must he another exhib i t i ,~  of the geologiwltt 
thus mentioned by Dr. Oldham, viz.,  " the occurrence of those huge blocks of rock imbeddwl 
in, and of a similar character to, the  mass, though much more highly indurated," llbe 
the Kullong rock in the Khasi Hills, though In a smaller scale, " no humon hands hareeI. 
posed the Mering stone, but  the action of natural causes, continued for ages, has laid it bare;' 

69. From a distance it appears to be a huge conical mass, but Mr. Robert, who 
it, states that, like the Kullong, it is accessible from one side, though not easily so,bu, 
perpendicular on the other, overhanging a cave. This rock is supposed by the Lengams (the 
men who inhabit the border country between the pure Garos on one side and pure Khaeia 
on t h e  other) to be the  abode of a very powerful and malicious demon, and the men who 
were with Mr. Robert deserted in the  night when they heard he was going there the next 
day. At one place on the  Arbela Range, near Makmgiri, I noticed large masses of grnnile 
lylng in the small furrows between the tilas and on the  hill sides, as if thrown down horn 
a height above-just as is the case a t  Nongkrem and elsewhere in the Khasi Hills. 

60. The southern face of the hills a t  Pandengru, Balpukram, &c., seems to be a ma 
tinuation of the limestone beds of the south K h a s ~  Bills. Limestone arid clialkstooessre 
also found near Tura and in the Rangira Hills, and, as  before mentioned, well-marked bod, 
of good coal are found a t  the head of the Mahndeo valley. Another large bed of coal is 
said to exist in a hill near Gare Gittom. Unfortunately Mr. Robert was unable to visit 
bill. Iron exists in very large quantities in these hills, as evidenced in the streams bothlo 
the taste and vision, especially in those sorith of the Turn Range. Mr. Eliot, who visitcdlhe 
hills in 1788-88, describes n mode the natives of the Mabadeo valley employed for extracling 
oil from the coal, which they applied as an ointment for cutaneous diseases. A large earbrn 
vessel (ghl~rra) mas filled with coal, and the mouth stopped with grass; this wasplad, 
inverted, in a shallow pan, the neck ~ r o t r u d i n g  through a hole in the bottom of i t ;  ~bispao 
was supported a t  B sufficient height from the g r o u ~ d  hy bricks, to allow of a receiverbeing 
plnced beneath the neck of the ghrrrra. Cowdung fuel being c laced in the pan sod li~bled, 
the oil from the coal distilled through the grass into the receiver ; the oil was extrackdio 
the course of an hour. 

61. Natural Histor,y.-Elephants a;bound in those hills, and very ~rofitable k h e d d ~  
operations might be established there, rigers are also f o ~ ~ n d  in the lower hills. Leopards, 
barking deer, and sambur have their home here, and I believe, though I never saw them1 
that  there are many wild dogs in the inner hills. Of birds, there are au irnmeuse nllmkr 
of peafowl, Kalej pheasants, juugle fowl, a few partridges, and several varieties of green 
pigeons. Of small birds there are over one hundred varieties. Mr. Robert succeededin 
ohtaining two varieties of thrush and cuckoo, which are supposed to be quite unkuown. The 
Roolook monkey is heard nearly all over the bills. Captain Williamson, when outin'be 
districts during ?he rains last year, discovered two entirely new tortoises, wl~ich are now lo 

the museum a t  Calcutta, I believe. 

62. Climate.-The climate of the Garo Hills is very fine from Norember to J8nllar7 

and of a very pleasant temperature, though rather warm in the middle of tile day. The 
lower  valley^ are, however, geuerally visited nt night by heavy mists, from which the 'lpVr 
rangea al.eentirt.1~ free. I n  Jaunary, in the valley of the Semeang, the houses IverR gellernll! 
covered in the early morning wit11 thick hoarfrost, and ice was found in our ' ' ~ ~ ' l ~ ~ ~ ~ ' ~ ~ ~ '  
From the middle of October to the niiddle of January the atmosphere is aiuglll;rl!' clear 
favoral~le to tri;ingnlatioo ; later it gets hazy, and the ~ o ~ o k e  ol field f i rm covers the cO1ln'rY 

as w ~ t h  a veil dnriug the last half of March and heginning of April, when the rains hare 
generally co~nmenced, and triangulntion is then a work of great anxiety ant1 uncerlaluly' 
The ~ ~ 3 t h t . r  also hccnrnes very hot. I n  the lower hills and  lai ins of ~oalparall the a~erage 
maximum height of the thermonleter in the shade was 8S0, seldom sinking b ~ l ~ ~ ~ ~  54  
after ~uollown. htosquitoes, midges, and leeches abound in almost incredible n"mLvn 
from the beginning of April. 



, Tllnenjoy8 
admntnge of a clear look-out across the Brahmaputra, is above 

nii,,lb Iop, and is easily a c c e s ~ b l ~  from Mankarchar or Roohoomari. I have not seen 

8iher 
fvrw in the hills to wh~ch it would be advisable, in my opinion, to move 

the station. 
~b~ argument that it should be more centrally situated is of little weight 

dile ihe peseDt ~eputy  Commissioner remains in charge, aa paths have been opened out 

all  la 
Nuntry, and the ideas of the Garos with respect to the distances and inacces- 

slbiliLy of their villages from Tura have undergone a great change, and they now attribute 
.- ..nn.mfpd Dowers of speed and endurance to Captain Williamson. ereD ca%6-.--- 

6b ne &,; themrhes.-Colonel Dalton divides the Garos iuto three tribes. The 

Nunr29 
Leopams, the name we heard on the boundary) are the most easterly, the  

Lmlpu occ,,PYIDg the central hills, and the Habengs the weatern portion of the country. 
fhPse ,no latter differ in nothing except physique, the Qaros in the inner hills being finer 
30d betler made men than those living near tbe plai~ls ; they are also better looking. Like 

nlloy 
tribes, the Garos do not, as a rule, attain any great stature, but are generally of 

themiddle height, active, and mnscular, with a tendency to obesity in middle and old age. 
ney llarc broad faces, with high cheek bones, and rather flat noses, almond-shaped eyes 
ret,obliquely. Their hair is tied in a knot a t  the back, and frizzed up above the  small 
lllrban or fillet of cloth, which they almost iuvariably wear round the forehead ; this latter 
liuel is often ornamented with a band of brass foil and rows of white beads. Their dress 
isrerysimple, consisting solely of a long strip of cloth about 6 inches wide. This is passed 
liohlly round the waist and tied in a knot at  the back ; the long end, being passed between 
lbJe thighsand drawn U P  under Lhe waistband, falls in a flap of about a foot in length : 
tbls Rap is decorated very often with rows of white cylindrical beads. They are very fond 
of ~ ~ n a l l  brass rings, which they wear in the lobe of the ear, to the number of eighteen or 

. I A P D L Y  in each ear, from the upper portion of which hangs also a small string of coloured 
hpadr; lar,oe strings of beads and rude steel ornaments adorn their necks and chests. 

65, The women are decidedly wanting in personal attractions, with the exception of 
rklvgoungerones whose appearance was certainly pleasing, though none collld be called 
bnlti(al, scarecly even pretty. They wear their hair braided and tied in a knot a t  the back ; 
[be yo~~n,oer women Frequently bind a fillet of cloth round the forehead. They also load their 
~s with brass rings 4 inches in diameter, and twenty or thirty in each ear : these stretch 
thelabe~oagrent extent, and would inevitably tear it, but that part of the weight is taken 
lyssllingpassi~ig over the head and through all the rings on each side: this strinc is 
rtrnov~d on state occasions. These rings give them a very stiff carriage of the head, which 
dorsaway with all idea of grace. They wear a large number of bead or steel necklaces ; the 
la~terare formed of several strings of small bill-shaped steel ornaments, fastened a t  the ends 
tehiod the back of the ueck, and in front the lowest string hangs down to the waist, the 
~~pl~ermost just below the collar bones, tlie whole forming a sort of crescent-snaped breast- 
plate,and weighing about eight or nine pounds. -4 small strip of cloth, about a foot broad, 
andjust loog enough to meet round the hips, and fastened by the upper coruers only to the 
rightside, completes the female attire, the more fastidious weight the lower hem of this small 
[lptti~alwith four or five rows of white beads. They carry their bahies iu a small clot11 tied 
nrerooe shoo~der. Their waist cloths, both men's and women's, are home-made, of a coarse 
tollon, striped maroon, purple, and white ; tbey manufacture their dyes themselves. 

66. The Lengams are a mixed race, possessing some characteristics both of the Garos 
andkhasias; their dress is a compromise between that  of the Garos and that of the Khasias, 
t n n i i s ~ i ~ i  of waistband of the former, but worn broader, and ornamcnted a t  the end with 
IheIrlngeI dlich forms a conspicuous part of a Khasia's dress, and also of tlie Khasia fringed 
"lri The momen are more decently .clothed, adding a large cloth to the scant Garo petti- 
NaI. Colonel Dalton says the Khasias are superior to the Gnros in carriage and natural 
d'!oit~. This did not strike me as being the case, a t  any rate wit11 the independent Oaros, 
"lie lhe ulter absence of clothing reudered their movements singularly easy and 
graceful. 

'7. 1 may perhaps he allomed here to explain the system of government introduced 
'mong Galas by Captain Williamson, or revived by that officer, David S c o ~ t  

the merit of first proposing it, the force at  Tura c o ~ ~ l d  "ever detect and 
I'un1sh each crime in the hills, the Garos themselves, through the heads of villages and corn- 
m'ln'tier, are nlade responsi1)le for the preservation of The head of a village is called 
I h r  Lukmn, or lukmi~, Ilia duties being to collect the revenues of his village, to lllaintain 

it, to 311 crimes to tire Lusknr, and arrest the offenders. The Luskur is the 
h'adur 'circle of v~llngcs, ten or lWelbve ; he receives the revetjue from the Lukma, and 
laiki t  'Othe Deputy Commissioner; lie disl,oaes of all petty cases occurring within his 
"lndic'ion 'y Wnchnyet,, appeals froln w}~i~ll, as well as all gmve cases, are lieard by the 

Cnmml~iooer Great success has attended the adopcion of this system ; (he Pre- 
'nceora force at Tura giving g n a t  sllppolt to tbc l u rku r8  in carrying out tlleir duties. 

,* - '" 
' ~ ~ 0 s  ere singnlarly wanting in any missile wenpons beyond bamboo spears Q"d1c,ncs - 

"6!m,ci , ,  'TasPenr and sword arc their only weapons with which they lie in wait for their 
I Y I ~ ~ , ~ ~  ,,,nrr'nglng O n  the111 suddenly from nmbush. The blade of the sword is about twenty 

lWo broad, two-edged, with a hilt about 8 inches long. The blade and hilt 



are formed from one piece' of iron, a cross piece, ornamented with tufts of goatehair bu 
let itrto the  latter near the blade. They carry shields made of thin pieces of 

wO$ covered on each side with fine cane-work, oblong in  shape, and also ornamented at th 
corners with tofts of goat-hair. e upper 

69. I n  consequence of possessing no missile weapons, not even bows and arrows, 
Oaros are ohliged to resort to traps for securing every kind of game. Large square pits 
dug by the  side of the paths, and the bottoms filled with sharp bamboo spikes; into 
fall elephants, tigers, deer, &c., Another contrivance for killing an elephant is as follows: 
a short spear fixed in a small inverted basket to steady it in its descent, and wilb stones, is suspended from the thick bough of a tree; the elephant is forced to pass under 
spear by panjying the ground all about, leaving only a narrow path. A Garo sits up bp the 
spear and cuts the ties a t  the moment of theanimal's passing beneath. They havean ingenious 
deer-trap which they coustruct it1 their fields a t  the gaps in the surrounding jungle which 
marks the deer's path. A long flexible pole is fixed a t  its butt end bet\veen two stout posts, 
the line joining the centres of which is not a t  right angles to the axis of the pole, to which8 
spring action is thus imparted when pulled out  of its normal position of rest to the thin end 
of the pole, and a t  right angles to it is tined a long bamboo spear. The trap is set by draw. 
ing hack this spear to a post id the hedge, where it is held by a simple trigger, to is attached a tbin creeper passing across the gap ; the deer coming from the jungle does notsoe 
the  creeper, and pushing against the latter, releases the  trigger and is transfixed in the &ide 
by the spear. 

70. An unfortunate kalassi of mine a t  Rongrongiri, returning to camp wi:h an armful 
of bnmboos, pushing his way sideways through the  jungle, came across one of these, and 
pierced in the  stomach, dying within nine hours. Large bamboo traps for peafowl 
constructed on the  principle of the  sieve trap a t  home, and a somewhat similar onetothe 
figure of 4 trap is adopted for smaller birds. 

71. The Garos eat almost anything, but  I believe the tale of their mode ol cookiog 
puppies by making them first eat as much rice as they can, and then roasting them alivr, 
is an exaggeration, as the aeros wl~om I questioned about i t  denied it, and Captain William. 
son tells me he bas never seen this method of cooking practised anywhere. They are very 
fond of blood, which they boil till i t  assumes a green colour and then drink i t ;  but milt 
they abhor, considering i t  an unclean excre t io~~.  

72. An intoxicaling liquor* is made from rice and millet pounded and presaed into 
cakes, with some pounded vegetables. These cakes are broken and put into earthen vessels, 
a small well being kept  free in the centre by a basket-work cylinder. Wnter being posred 
over the rice from time to time, drains through into the well, and when it has acquired 
sufficient strength, is removed to other jars, and either drunk through a reed or from asmall 
long-necked gourd. 

73. The Garos build large substantial houses, very similar to those of the Lusbaig;lbe 
framework and principal posts are of sEI (which valuable tree flourishes abundan~lyin 
some parts of the hills), the walls and floor of bamboos, nod the roof thatched with par 
palm  leave^. The houses are sometimes raised entirely from the ground, but generally one 
end, which is left unfloored, rests on the ground, the other supported on long posts. Asthe 
houses are often over 1110 feet in length, and sites are seldom levelled on a steep hill side, 
the ontcr end of the house will be 2.5 feet or more from the ground. The hearth is frequenlly 
h ~ ~ i l t  in the unfloored portion, but  i f  built in the inner part of the house, is formed of large 
flat stone nnd mud. The enven are very wide, and the roof projects to form an open vemn' 
dah. Sometimes the house is divided off into several little rooms. A portion of the sPaee 
t,elow is enclosed to form a fowl and pig-house. Raised ~ la t forms  a t  one end or side or the  
house eual~le occupants to sit out  nnd see what is p s s i n g  around. T l ~ e  women also flit here 
to weave, pick cotton, &c. Where there are small children, these platfor~ns are railed. 

74. The villages, u n l ~ k e  the Lushnis, are scldom built on elevated sites, but down On 

the banks of streams, and in all there is one large hollse (in big villages two or three) allrd 
the " nokphantc," or bachelor's \louse, in which all the unmarried men sleep, rind where 
strangers are put up. I t  is entirely raised from the g o u n d ,  the front forming a 
tislly enclosed verandah and the back part a long room, round the sides of which some. 

times ranged raised bamboo slecp~ng places like the berth8 of a steamer. Tho aeros' bed- 
ding is made from the hark of a tree, of an open fibre resembling the texture of 8 

"In 

nntire blanket ; i t  is sewn together in several thicknesses and forms the mattress. In the!e 
nokphantes are seen hanging up the drum3 and other rnltsical instruments of the ; I n  

some were triangular slabs of stone about 2 incl~es thick, which, when suspended from beam 

and stln~ck with other stones, gave forth musical notes like those of 8 sweet-toned go"' 
Thew rock5 are found in the bet1 of the Scms;lng and its atlluents., The drums are l n n g  
wooden cylindew, varying from 2 to 4 feet in length and about 1 In diameter ; deer @ k l D  

being stretched over the ends. Bamboo flutes aod buffalo horns are among their mu!1c81 
instrunienta, and, instead of gongs, they have howls of hell metal called "rangs" Vano"s 

kinds, the names of which are known only to Oaros, and the differences between which 
only be apprec~ated by them. These are used as objects of barter, and are flupposed 
i~nrnenselp in value with n,oe. A 

Called cis, mmpuc j u ,  the Lushsi name for the anme boversge. 



,, fiw 
$ any defences ; those that  are, are endosed in a 

ds'Long bamboo mattlog, the prlnc:pal ~ p d g h t  webs forming 10% spears ; 

Lappr~qclles 
d i c k b  p?n~led. At Qokulg~ri a watch-house was built in a tree 

,Mlm,31dc the stockade overlook~ng the gate, after the manner of a hfachicouli gallery. 
iheDcespears could be t b r o y  on the assailants. A long ladder from the interior of the 
8Uiade coDlmunica~e~ n t h  lt. The western villages near the plains, buried in groves of 
m3nro trees, present a very 

appearance. Water is brought into villages, which 
n;t,li. disbncr from stnam, by long aqueduct of bamboos from some ~ o i n t  above the  

These bnmboos are notched on the top a t  intervals to provide for any sudden increase 
rillap 
in lb 

: a mdl pool is formed under the end of the aqueduct. The Garos, men and 
mmD,hlhe under the styam, .removing their cloth most dexterously as they squat, 
whippior it sun as they rlse nlthoot any exposore whatever. 

IG, ~l~~ Garos people every place in their imagination with demons and spirits, mhoru 
,hsnppose to be  ont ti nu all^ exerting an influence for evil over them if not propitiated by 
,c"~ces, F~~ this reason little propitiatory erections of bamboos, smeared with blood and 
ltcoraled feathers or egg shells, are seen in their fields, paths, streets of their villages, 

lbe trees, or by tile river side. At the time of commencing agricultural operations, 

lSma crucified at the entrance to each field. At  Sarramphang Hbt  a boy belong- 
;n,(o~i~burn,  the interpreter, fell ill and was dying. Sibchurn, with another boy of his, 

domu to the river's edge, carrying with them a fowl, arrived a t  the place where a rapid 
ruadeamelancl~~ly murmuring over the water-worn stones ; they fixed two forked uprights 
iothe  ground, placing across them a stick carrying a basket-work cylinder. Sibchurn then 
lwha grass brush, and dipping it in the water, sprinkled the fowl, the basket, and its sup- 
prls,exorcising any evil spir~t in them, and muttering rapidly a long formula. This finish- 
d,ll~e birtl's throat was cut, and holding it by the neck and legs, the man smeared its blood 
orereach component of the structure, small handfuls of feathers being plucked out and stuck 
19th blood spotu, another incantation being muttered meanwhile ; some cooked rice in a 
plvtain leaf was then placed in the cylinder as an offcring to the demon ~ v h o  had smitten 
h e  boy, but the fowl NU taken buck and eaten. 

17. At Tura in May this man's daughter died early one morning. Invitations were a t  
oncesent out to friends to attend the funeral ceremonies that day. All day rangs mere 
blen in front  of the house, and in the afternoon a bull fight took place. Two bulls mere 
broughtout, a Garo holding each in a strong rope, and entlcavours were made to excite the  
bulls (0 combat by pulling their heads together. As soon as they exhibited the slightest 
ioclinalion to figllt, the Garos took a round turn of the rope on a strong post and held on, 
I~p~rcuthostillties being carried among the audience. After two or three hours of tug- 
d o g a n d  false alarms the idea of a fight was abandoned, the bulls being evidently of a very 
iriendl~disposili~n towards each other. We were told that  the body was to be burned a t  
midni!ht~butabout 9 P. Dr. me heard that the pile had been lighted some time, when 
rearri'ed On the spot but little remained of the body, a very fierce, fire being kept up. My sirdm much shocked at  the way the body had been placed on the pile, saying i t  
l'adbeen?ut there perfectly naked, instead of being decently covered up after Khasin fashion. 
'large circle Garos sat round the fire at  a little distance beating rangs and drums and 
blaring horns. When the body was quite burned these men rose, and forming n procession, 
marched round the fire, each, as he arrived a t  a certain point, tossing into it the stick he had 
n*ln beat!ng the rang or drum ; they then retired to  the interpreter's house to spend the ~ J o b t  in eating and drinking. 

78. The next morning the ashes were collected and buried with some rupees in front 
'lhebouse, The ashes are usually buried where the body has been burnt, but as this heath 
wc~"od in the station, the ~ i l e  mas erected some little distance off. The burial place was 
mered by a bamboo structure about six feet long, three high, and four broad ; from four 
bloat the comers several canopies of white and violet cloth were suspended ; gourds and 
"hnwselsbeing affixed also to them; grotesque carvings in wood of horned animals, 
leioleo aith black, brown, and white desinns, decorated the structure, in which a live fowl 
",placed ~ i t h  food to last for twooron ths ;  a t  the end of this time i t  was to be 
'Lced the whole structure burned. d. large vine jar was one of the offerings, and to  
IRrentl t3 the cupidity of nny light-fingered Garo, i t  had a small bole broken in '" "toma". oukide tho door of the house, in the verandah, a post rudely carved and 
Cnted to represeat the diseased, w s  planted in the ground, decorated lvitll her 
Uning9' turban, and cloths, a bunch of white cocktail feather. being stuck in the head. '" "Ose b camid the horn. of the acimal slain in her honor and a couple of rnngs also damaged. 

N u r l ~  every ~ O U W  in a Qaro village has n monument similar to the above in front. 
Ihamon"ment8 vary, however, greatly in shape or size, according to the taslo and fancy 
orthcbreavcd, but the one described may be taken as a typc of general form, A t  certain lonB inbabihnla of a village, with their neighboun, nssen~ble together, nnd amid 

fruting all these monuments are burned ; the villages are thus from be- 
''m'nR overa~ocked, 8.d are free to start afresh after eacl clearance. I n  the caw of persons .'f Im portancc~ 10 represent L e  departed are .]ways placecl in the uemndah of their 
huw' Ihe  ''0 of a Luskur being frequenlly in an old red uniform coat. 1 w a - ~  



surprised a t  the  number of effigies cnllected in some of the verandahs of tile 
vil,alr; often there must 11:ive been a t  least a dozen. I n  some descriptions of the G~~~~ 

stated that  they keep their corpses four days ; I fancy this is a mistake. ~ h ,  a,,,, oJkwl 
a b ~ l l t  i t  told me that  they were invariably burned on the  evening of the day on nbirb Lhg 
died. Passing through one village, while talking to the Luskur, suddenly a most fearlul 
noise broke out from one of the houses ; a t  first i t  sounded like the hysterical laughter o f t  
or three women, but  soon n~en's and children's voices swelled the din, which now 2 cries of jackals, occasionally dying away, only to  be renewed with greater vigour as ilBe 
people were inciting each other to grief. I heard tha t  the cause of this noise was that a mop 

who had been ill some time bad tha t  moment died ; and nsking when he would be burned, 
the answer was, " that  night." On another occasion, passing through a village just nfiera 
mnn had died, his funeral pyre wns being built, and again they told me he would be bllroed that 
n ight;  and we have see11 t h a t  Sibchurn's daughter was only kept one day. A~~~~~ the 
gams the monuments differ very slightly from those of the Garos; but near Parmirp we 
saw the  Khasia element in  two sets of monumental stones arranged in the usual ~ ( b ~ ~ i ~  
manner, but  on a small scale. 

SO. Among the  Garos property does not'descend from father to son, but the son.io.lar; 
if the latter's wife dies before her father, though he has no claim to it unless he mnrriestbe 
"deceased wife's sister1'-a state of society worthy of the notice of the common sergeaot,Sir 
T. Chambers. Thus, the day after the f~lneral ceremouies had been performed for Sibcburn$ 
daughter, her husband, a constable, showed me a little girl of about seven, hislate~w8 
sister, whom he had adopted and would eventually marry. H e  also explained to me thnlas 
soon as a little girl has been betrothed her hair is allowed to grow, but  unless she hns, ilis 
kep t  cut  close except one little tuft, till  she is 13 or 14, when it is allowed to grow in eitber 
case. 

81. Wedding cel.emonies I did not witness, so to describe them would be merely(o 
do so second hand ; but on my first visit to Mandalgiri I was fortunate to arrive in the midst 
of some festivities and witnessed their  dancing, which is peculiar. The women were more 
dressed than usoal, wearing their gaudy Bengali shawls over their shoulders, end tale 
crowns made of broad stripes of cloth entirely covered with white bends, while plumeso[ 
white cocktail feathers sprung from their back knots of hair. Some carried in their hands 
 mall brass cymbals wit,h which they assisted t h e  music of the  drums and flutes. The denrins 
consists in simple jerky motions of the  knees and elbows, with an occasional wa!ksrouod,io 
which three or four women follow each other in a certain direction, with curious little bop 
for a few bars of the  music, when the  last one, lifting a finger, taps the one in front, and Ibe 
signal being passed on, the  whole jump round and hop gravely back again. Themtn's 
(lancing is fiimilar, but they hold on to each others waist and belts. Dancing wentontill 
about 12 noon or 1 P, M., when the women resumed their household garb and duties, andhe 
men wont in  procession from house to house, remaining about an hour to feast in eeehwo 
and keeping i t  up till a late hour, by tvhich time few (if any) had a spark of sobriety leR 

82. Schools have been established by the  missionaries along the foot of the northernbilq; 
they are presided over by Native Cbristian school-masters. The pupils are taught mdi?E 
and writing in Bengali a t  present; but, in my humble opinion, i t  would be better priman17 
to  establish industrial schools, by which the Garos would learn some useful arts improve 
their condition, before learning reading and writing, which cannot be of much use t ~ t b ~ ~ l  
and cause them proh;rbly to become discontented with their surroundings, so th;~t insteado[ 
trying to improve their own homes and people, their sole idea will be to better themselvesby 
going away and gettiug employment elsewhere. The desire to  leain Bengali at ~ r t ~ ~ ' l  
ev~nced by these border villagers, is probably doe to the  fact that they transactbuslner 
largely with Beogali-speaking tradesmen a t  the weekly hhts. 

S3. The Garos possess many curious traits : they are slow to move, but when once tller 
11ave committed thelnselves to a promise, they, as  3 rule, fulfil i t  to the letter; but if it 
work to wllich they are disinclined, before binding themselves they will make use eve'Y 
misrepresentation or excuse to get off. A t  first I almost believed their tales about 
existing between certain villages or to certain hills, &c., &c., and sometimes felt i'?l'nedto 
give ) ~ p  a project I had formed, but  I soon found that  when tbey saw I was certalnly "" 
upon ~t they yielded, and then mcre anxious to  do their best for me, and, like some people we 
meet in more civilized society, they only require pressing to do what is rcqtlired them' I 
have said that the Roogrongiri men burned their village on Mr. Daly's approacll 
ncverthelesa a fortnight after, when they bad submitted, tbey nsslsted to clear the and 

erect on i t  godowns, barracks, stockade, &c., with the utmost cheerfulness. 
84. When a Daro is killed by a tiger, his father, mother, brothers, and 

change their namea ; a man who has been attacked by a tiger, but escaped, changes hls Onme 

to  reveut the tiger knowing him again. A Daro constable, Rungsen by name, who 
wit! me as a i d e  and interpreter, and used to perform war dances, h., b the camp.finnt 
night, beume widely known among the Qaros, ancl was hailed ns we Pass lhem 
clay by men, women, and children. I said, "yon know a great many ~eoP'~1" wblc 

replied. I don't k o o r  them, bu t  they know me somehow. I must throx a\vV the 
Rllng.cn aud take nnothcr. I don't care to be recognised and shouted nt by nir (Ian 

I mtet. 



85, I annot belter close this account of the Garos than by giving Colonel Dalton's sum- 

o( 
ebncbr, in 17hichl with this exception, that  I did not find their love of truth 

mpiruous, my experlen~e of them enables me most cordially to .Tee. Writing in mar)' ,, b,onel elto! snys : The Gams are lively, good natured, hospitableR (I was generally 
nes, and when I visited any a second time, I ,yell r ea id ,  even ID the lately independent 

lrgaIflaTs met a 
welcome), I' and honest in their dealings, till contaminated by 

htexo,,rss ui l~,  Bengalisl and they possess that pearl of great price so rare among east- 
onti ma,-a love of truth. They do not readily make engagements, because when they 

do lg clly inknd to keep them. They are affectionate fathers, kind husbands, and their 
NDdl,cL ,olqards \yomen is generalb marked by consideration and respect ; very industrious. 

Tbc 
nut\qitllsta~ding their lavish exposure of the person, are chaste, and make good 

,y \?ivts, sl18ril all the toils and enjoyments of the husband. They appear to  me to be 
e8rily roo by kindness, and that they are susceptible of emotions of gratitude, is shown by 
[be penerntion and respect they pay to the memory of David Scott. That the same feelings 
rol,ld be engendered in them by kindness, attention to their habits, and perseverance, 
~ f ~ l l ~  and firmly belleve." The truth of t,his last sentence has been proved, I think, by the 

IIU attended Captain Williamson's administration. 

86, In concluding this report, I must mention that the thanks of the Survey Depart- 
menh are due in a very special manner to Captaln Williamson for the valuable assistance he  
Itodered the party under my orders on all occasions. Thoroughly appreciating the value of 

our work, and possessing some knowledge of our modus operandi, he frequently anticipated 
ourraots,and to hinl I owe many valuable suggestions for carrying on the work, while 
his personal kiudness to every member of my party never failed. Thanks are also due to 
Ur.Camley for the ready help be invariably afforded me when I required it, especially 
during Captain Williamson's absence from Tura a t  the very commencement of our season's 
rork. 

81. 1 must also record the obligations I am under to Mr. M. T. Ogle of this party 
lor tlle peat trouble he gave himself before I left Shillong in October in hunting up and 
rupplyiogme with all the information which his knowledge of the work dready done in 
the Gnro Hi119 and his experience in the Department suggested to  him as likely to help me. 
I mag add hat none of this information proved super0uous. 

FmC. J. LTILL, EsQ., Under Secretary to the Government of India, Department ofrlgriculirtre, Reveaue 
and Commerce, to the Suweyor General of India,-No. 766, dated Simla,the 7th'~ove,nber 1873. 

lamdirected to acknowledge receipt of your letter No. &, dated the 15th July last, 
~nbmitling reports by Captain W. F. Badgley of the Topographical Survey, and Mr. 0. H. 
Cooke of the Revenue Survey, on the survey work done by them during the season of 
Ibi?..'i3 in the Tipperah and Lushai Hills and the Northern Chittagong Hill Tracts res- 
plively. 

2. 1 am to request lhat you mill convey to Captain Badgley and Mr. Cooke the 
@kno~ledgmenis of His Honor the President in Coullcil for the excellent and efficieut 
maooer in which they have carried out the difficult work allotted to them. 

brorf .from a leller from C .  U. Ar~cnlao~, E~Q., c. 8. I., Secretary to the Qorernnent offi tdia,  Foreig~r 
D~orlmml, 10 the Secretary to  the Oouernmmt of Bengal, Political Department,-No. 7 P., dated Ebrt 
f i / h a m ,  the 2ad Ja~anuv 1874. 

PAM. 1. In acknotvledging receipt of the several letters from the Bengal Government 
h'".1756, doted 7th MRJ 1873. marginally noted, relntive to the defence of the Eastern 
" 314R, d n t d  19th August 1873. Fro,tier, I am instructed to  convey the cordial acknow- 9150t dltd 19th Augost 1873. 
,, 3154,,ja(e,j ledgments of the Government of India to Captain Badgley, 

3L30, dalrd I I ~ I ,  scphml,cr 1873. Mr. Power, and the other officers whose services in con- 
'' 9934 nntcd lotll October 1879. nection with the recent survey operations on the frontier "'z'daWzz"d Oc"""1"3. 

have been specially brought to notice by His Honor the 
Lieutenant-Governor. 

'Jest point for conaidera(ion is that discussed in  your letter NO. 3140, dated 19th 
nz.. the definition of the eastern boundary of Tippernh and the measures to la 

'a''d *~~th.c~ itq dcfcnc~. His ExceUency in Council approves generally of the eastern and 
~onoa. "'" bOu'"r~ of Hill Tipperah as proposed by the Lieutenant-Governor, nr.. (he " ' """ between the Hachik and Jampui ranges to its source, then across to the Dala~erl 
Pak'aD"hcn b' recognised southern Lounduy to the Fenuy. The Surrey Department nhou'd 'Or' Out 

details I ~ ~ n ~ c ~ i ~ ~ ~ ~ .  



Endorsed by the Government qf Bengal, No .  341, dated 24th Janlcal?/ 1874, 

~ ~ a r d e d  to the  Surveyor General, with reference to his letter No. 409 F,, dated 
15th JUIS 1873, with a request that  he will be so good as to make the necessary arrangemema 
for lvorking out the details of the eastern boundary of Hill Tipperah next season 
h e  will communicate to Captain Badgley the approval expressed by the Governor beneral in 
Council of his work last semon. 

REPORT ON THE SDRVEY OPERATIONS IN ;THE NAGA HILLS AND MUNIPUR D U R ~ K ~  
THE FIELD SEASON 1872-73. 

f iotn COLONEL H. L. THOILLIEB, B. A., C. 8. I.. S u r v ~ o r  General of India, to the Seeretaly $0 tha Q ~ ~ ~ .  

m a t  of India,-No. 313F., dated Simla, the 27th June 1873. 

Adverting to my letters as per margin, relative to Major Godwin-Austen's appliation for 

permission to resign his appoiutment in this Department, as well as for six months' IM.. ,. 
ho. 84F., dnted 19th Mny. 
No. 297F., doted 25th June. 

survey operations in the Naga 
the  past field season, together 
Muuipur Boundary. 

.--.I 1" Europe, with one month's subsidary leave to port of em. 
barkation, I have the honor to submit, for the information 
of the Government of India, the narrative report an the 

Hills and Munipur Boundary executed by that officer &,fig 

with o copy of the map of the ground surveyed, showing the 

2. The Deputy Superintendent's report is very full and complete, giving a succioct 
history of his proceedings in company with the Boundary Commissioners. I t  also contains 
much valuable information on the physical aspect, geology, scenery, climate, races, tribes, kc,, 
of that  portion of the extreme North-Eastern Frontier. 

3. The survey results are extremely satisfactory, and, when put into proper shape, mil, 
no doubt, prove highly interesting; the professional details will take time to work out, and 
more properly I)e noticed in the annual administration report. They are very creditable to 

Messrs. Ogle and bIcCny. energy, skill, and perseverance of Major Godwin-A&n 
and his excellent Assistant Surveyors specified in the mw 

gin, whose labors form nn entirely new aud valuable addition to our geographical knowledgeof 
tha t  frontier. 

4. I n  consequence of an urgent requisition* from the Foreign Department, through the 
Government of Bengal, for the submission of this rcport ~ c ~ ~ , r ~ ~ ~ ~ ~ ~ , ~ ~ d ~ ~ ~ ~ h ~ o : ~ ~ ~  an early date, i t  is forwarded in original, directly as r e e k  
ed, to the Government of India, in consequcnce of Major 

Godwin-Austen's existing. unusual position, with a recommendation that i t  map be printed,or 
such portions of i t  as may be deemid necessary, and supplied to the Foreign Department as it11 

as to the Bengal Government with all ~racticable expedition. 

6 .  The return of the report, together with the map, to this office is particularly solitiM. 
The map, although only a copy, is valuable, and should be carefully preserved. 

From HAJOB H. H. GODWIN-AUBTEN, F. B. 0. 8 . ,  gc . ,  D e ~ s t y  Wlperintendent, To  ograpliical Bruey, lo lbt 
Suncyo,. General of India.-No. 428.. dated S~hillong, the 14th i n e  1873. 

I have the honor to forward report on the operntions connected with the Munipur and 
Naga Hills Boundary Survey. 

2. I left Calcutta on the 20th November, and proceeded to Khlistia and thence bg 
steamer up the BrShm6pdtra to Dunsiri Mlikh, where I found Mr. Ogle and Mr. McCay, aitb 
eatabliehment told off for the Naga Hills, awaiting my arrival ; they had preceded me from 
Gomhatty a day or two by another steamer. Leaving Mr. McCoy to proceed to his p ! n d  
in tbe Mikir Hills clost by, I took the remainder of the party on the Nuigri Ting, arnvlng 
there on the 10th December. Golaghat was reached on the 12th) delayed there five days while 
35 coolies mere being collccted, and marched on the 18th for SBm$nliting. Captain Butler 
met me that day a t  the Namba hot-spring, and rode back the same evening to Borpatllar after 
we bad disc~isscd our plans for the season's survey. 

3. ShmigGting was reached on the 24th, and every thin^ was ready for a final start into 
the hills on the 27tl1, when I left with Mr. Ogle to take up the preliminary triangulation. 
Captain lh~t le r  stnrtcd the same day (27th December) for Kenoms or Poplongmai, to meel the 
Political Agent of Xlouipor, and wc mere all to meet again a t  Kohima. On the 28th ridd 
the trigonomctrical station of Kadinba with Mr. Ogle to fix tllc plane-tables and build the 
mark, and commenced work selecting trigonometrical statious, kc. As, prior to an ~ v a n c e  
pastwards, it was very necessary to extend the triangulation, and fix as many points a e , ~ , ~ ~ ~ ~ ~ ~  
on the distaut ranges, the plan of operations mae as follows. Mr. Ogle wm to  vlslt and 
observe at  the stations of Rtkrornah, Nidzlikni, and back to KadiuGa, and at the Eame lime lo 
@ketch in m much of the country he passed over m possible on the f-inch scale, and tljw 

in 

&beets ~ ; ~ + " , ~ ~ '  portions of which be had already done in a previous season. 1 was to 



peak, tllc highest point on tllc BurraiI, clear it, and C O I I ~ C C ~  wit11 the old 
,,NTccd 10 SaP"' nod ~ ~ d i ~ b ~ ~  observe angles to Mr. Ogle's new stations, then go on to  
s k t ~ ~ ; ~ ~ ~ ~ ~ ~ ~  fixing a fen l~oints on the disputed 1,ouudary line ]rear the Sqvomah 
Ttllizo " J I U t b  take up, in unison with the Polilical Age~lts, the survcy of such boundary 
,,,up, be ready 
Icy upon a larger scale, and thus complete tllat 17ortion of the work the GO- 

vcm,,,$ a 
aould he completed before any further advance was made. 

OITins ta a bad fall Captain Butler met with on march uear JotsomahJ the Political 
did not mch EOhima tile 3rd January 11173, but  the intervening time m s  well 

sh in l,lane.tabliO"~e around. The same day ( 3 4 ,  aft" arranging tha t  the whole 

pvlI1 h111 
ilw village of Kidimah in about 1 4  daysJ time, Mr. Ogle marched 

, o r ~ ~ ~ o m n b  a 
of 15 constaUes of the Naga  HiU Police, and, accompanied by au- 

dbparty, 1 left for Kigwimah, situated under tbe Burrail, nod whence the asceat of Japvo 
l , m ~ i c a ~ ~ e .  On the Ith, leaving tellts and heavy baggage below, we made the  ascent, 

,hd~ng 9 A. n,, and mcbing the summit a t  about 4 r. nt., a most laborious climb through 
lolcr[, tllc rcquiring to be cleared in many parts. Camp had to be formed 1,000 fect be- 
low thcpcnk, as the last portion of the way led over rocks where men with heavy loads could 
,,L nlnke their way; water would have becn also too far off; i t  was already a two hours' 
sccDtdistnnt. The weather was very unpropitious; for four days driving cloud hid everything. 
nccold attlriselcvation, just under 10,000 fect, was very great all day,falling to 22" a t  night. 
Durio,o t,his time the clearing was in progress, and some 40 Nagas of Kigwbmah came up and 
took a share in it with the Khdsi coolies. 

5 ,  ARcr a heavy fall of sleet and snow on the night  of the 9th January,. there was a 
ipola break in the weather, and i t  mas clearing fast, when carly next morurng I reached 
~lcamrnit. By morkiug very hard, tlle KhiLsis and Goorkha Kalasis cleared the way to 
Rnna tl~rougl~ the forest, and that station could be well seen by the evening. Mr. Oglc's 
marks mere also up. The fine peak we had just seen the apex of from Kadiubn H. S. came 
into view the last thing about sunset, then a fine snow-capped cone (since found to be 12,600 
(el high), the highest yet observed south of the BrLhmdpfitra. It mas too late tha t  day to 
Nmmcnce observing, but much work was done on plane-table. O n  tho 10th January, all the  
a n d @ ,  vertical and horizonhl, were observed ; i t  was puuisl~ing work, for the mind blew very 
ald~md at times my hands were powerless to clamp or unclamp the instrument. During the 
P i u s  bad weather, the moisture-laden clottds meeting the cold air of the ridge, precipitated 
lhri mois~~c in hoar frost ou the trees, which were covered mith ice spicules two inches ill 
lcoflh a beautiful effect, when a gleam of sunshine hrokc out, and as the clouds now and 
Ihcn tire whole ranee appeared as if covered with snow. True flakes of snow seldom 
icUl but falls of sleet occurred several times, leaving the ground quite white. 

6. The view from Japvo was superb, one of the  finest I have ever seen. On the  
north,over the valley of the BrBhmAp6tra, covered with a pall of white sea-like fop, out of 
which at 100 miles distant rose the s n o y  peaks of the Western Bhfitan Himilci~L. East, over 
thegndually ascending main range, beautirully brolten into well-marked peaks, all over 
11,000. The main ridges trending to  the north, and ending in the low intricate hills, upon the  
plain of Asam near Nazirah. To the south, a low depression in the mass of the hills allowed 
aprtion of the valley of Mnnipur to be seen with the higher hills beyond in the  Kamhow 
Mi cnllntry. On the south-east, the peal' of Japvo falls almost perpendicularly into the 
'allc~ 1 )c lo~  4,000 feet, and the eye follows this lateral valley to its junction wit11 thc Zfillo, 
thplargc Nnea villages shoming clear on all the commanding points of thc many spurs thrown 
"B~mtllc Burrail. On the 12th I joined the  Political Agents a t  Kidimah, and commenced 
IhtEUrVey 1)11 one inch-to-mile scale of tlie liue of boundary they had determined ou. This 
L."t"~l.e of main ratembed of the Peak of Khfiul~o, t a k a  a swcep round to the  north, 

the watershed a t  the Peak of Tellizo, thus giving over the Sopvomah or Ma0 
PUP of villa@s to M u n i p .  

This) 1 may remark, ns it fell under my immediate observation "cry fi.cqnmtly, has caused 
ar~(13~gerous amount of dissatisfaction among. the inbabitadts, who almays considered 
'hemwbs, like Kohirnnh and other villages to tile north, if uuder any nrle, to be subservic.t 

Indinl1 h v m m e n t .  Sucll I l ~ e l i c r ~  to * the case, confirmed after reading through t , l l ~  
dcnm~nndence about 1836 in time of Captains hmber ton  and Donlon in the Muuipur 
" % o r t l ' f l ~ l i t i ~ ~ l  Agent, whew the latter oficer clearly atatcs thnt in time tlre Barak was 

ohami Naga side, across tb~northcru boundnry of Mnnipur, alluding to the An, """ ncvcr then asserted any nuthority. 

' I hut notice that in all the paat mmrespondence relative to this boundary 311 
maltCm favor of the claims of Munipur a p p w  to llave h e n  vcry carefully extracted fi.11 11"' 

mll~ll having a cootnry bas ~ c n p e d  notice. Nolhrng cnu 1 ~ 2  stI'O.gN than ~ h a  stnbd by C a p t i n  Gordon, no question simpler than the ~ ~ t b l ~ n l e u t  
ilh''non'ieru lnundary. 'Ihe clai~na of Munil,or on the Mao vll l~ges she h s  uotv got, rcsL 
vk'' On mnrnudlng c~peditions, like that of the 1,rernt year. 

Phile in thia part, Munipurie under Mnjor Roma11 Sing were in OUT @ a m p  T h  
("Id "lthet collect ~ p p l i e s  in 8. Ma0 or Sopvomnh p o u p ,  or cveu io vrllnges l i b  81kbh111 

u 



on the nmtershed, yet Captain Butler could obtain any amount; this partly 
doubt, to the fact that the Mullipuris never pay for any supplies they obtain, partly to the 
termiuation on the part of tllc villagers to show they were uot iu ally \vaY ,lu(ler &IUuipui 
nuthority, although they were repeatedly told they were to be iu future unclcr tllat stntc, 

8. IE I may be allowcd to  cxprcss an opinion, I consider that  Goverumcut bnvc I , ~ ~ ,  
to make a grave error in  giving up villagcs north of the matershcd. 

Boundary pillars merc set up to mark the new line a t  both its extremities, across the spur between the Zullo and Sijjo rivers ; thrce of these are trigonomctrical 6tatio,ls, on 
17th, Mqjor Romah Sing (the Raja not being satisfied with this new line) announced hisin. 
tention of knockiug them all down ; this mould have a t  once brought matters to crisis, 
completely stoppcd the progress of the triangulation and survey of the liue. I{owever, omion 
to the firm attitude nssumed by Captain Butler, the M~ulipuris did not carry out their desig( 
and the survey of this part of the ground, 30 square miles on the inch sc&, was completed, 
and the original submitted to your office on the 24th January. The Major then, by orden to 
the guard and coolies supplied to Colonel Mowbray Thomson by the Raja, tried to 
that  officer moving with us to tho extreme point of this new line of boundary, but eventurllg 
they mere allowed to go as far as Kezakenomi just below Telizo ; the reason for this action 
mas soon apparent. The day me arrived in that  village, news from the other side or the lligh 
n n g c  mas brought in  tbat  a Munipuris force of 400 sepoys, Kukis, &c., was encamped on 
the Lanier, and were threatening certain villages on that side; this news was coufirmedon 
our return to Kezakenomi n few days afterwards. The anxiety of the Munipuris and attempt 
to  prevent our moviug in this direction mna now apparent, but this act of Munipur ma the 
more glaring from the fact of the Raja having lately declared in letter his inability to provide 
a propcr escort for the survey of the watershed line, owing, as he stated, to financial diffi~ulti~ 
brought about by the late Lushai expedition. 

9. As neither guard nor coolies with Colonel Thomson mould go any further, it bwme 
necessary to return to Sikhami, give the Munipur Major another chance, or arrange in some 
may for that officer's advance t h  us. Before leaving, the village of Kezakenomi promid 
to send up and clear the Kopame%a Peak, and 1 left two Goorkhas mith them to assist and dn 
how to build the mark. This wes up by the 26th, and that  day Thizami must have bctn 
burnt. Gnziphimi had been destr3yed on or about the 23rd. The.trigonometrical mark over 
Rnzami showed the raiding force we were close I J ~ ,  and they retired w~thout making ntbmpt 
to take it, as they had intended. The return to Sikhami was of no avail, and me only lmt 
three good days by doing so. Neither Homah Sing, guard, nor coolies would proceed miththe 
Political Agent, and that  officer then decided to leave everything behind and go on mithus, 
and by reducing, we mere enabled to supply the coolies. W e  returned to Kezakeuomi on Ihe 
25th, crossed the ICopamedza Range on the 28th to Razami, and found that all the Nngaio. 
formation regarding the Munipuri force was correct. 

10. The next day nscended to the peak which had been cleared by the men of blh 
Keznkenomi and Razami, and obscrvcd all the angles, assisted by Mr. Ogle, who mas sketch- 
i ng  this part on the +inch scale; the weather mas extremely fine, and the distant mngesa'i 
In vlem. O n  the 30th me marched t h o u g h  the site of Thizami to.Gaziphimi, where the 
wcre living in hurriedly-constructed huts of boughs and the few mats they had saved. The 
stocknded camp of the Mnnipuri force was seen on the banks of the Lauicr below the vi!lage; 
me heard nll the details of the attack, and i t  appeared they had never visited these vlllaga 
berore. I t  mas a trial expedition to see whether they could bring these vill%Zes to T1aY I1r 

thcir demands, and, Lxl i t  succeeded, i t  would have been brought forward to eghblish 
claim of long occupation and nttachment. 

11. On the 31st, Mr. Ogle and myself proceeded to the east, plme-tabling, and on ?he 
1st Fehruary marched towards the mastwrrd along the ridge, intend~ng to encamp at Sblp- 

voml. Mr. Ogle and myself remained behind, plane-tabling as we came along, so that it 
not until 3 P. M, that we got  to tho stream at  the bottom of the valley below the villa'Z'1 
where breakfast had been prepared. Captain Butler and Colonel Thomson having 
thein, wcre waiting for US ; the latter did not wait long, but  started on to look the camp' 
Captain Butler remained mith us until breakfast was nearly over, but started a fcm rulnateP 

in advallce. I had not got  up the hill side more than 200 yards, when Captain Butlor 
out to come on quickly, as there m,w r row in front. We ~ u s h c d  on as bard as the steep path 
mould let us (the ascent from valley to village mw about 1,600 feet), and i t  seemed an 
before me camc up mith the advance guard, m d  hcariug shots fired far up the elope ollly m!de 
the time appear the longcr and thc path thc steeper, struggling, as we bclicvcd we mere$ *a'nd 
tirnr. On getting to the front thcrc mas naturally a little confi~sion nmollg the !'et' 
i t  soon subsirled, nnd the rear guard having come up with us, liue mas catended On 

slllM 

of thc path, nnd mc slomly advanced through the jungle up the spur tomnrcls the vill;bne 
Naqas, who me conld hear in front, retired, nnd as wc entered the villgge defeucc at t"T pints' 
only a few showcd themselves on the Ilighcst part, and they bolted on, a few shots 

firrd. 

Two of their number had already been hit when they charged down on Thornson 
n~lvancc. guard ; anotbcr was now hit and carried off. It appeared tbat that officer "? eomc 
I I ~  with the arlranrr gllrrd just in time ; eome fifty or more mere assembled UP the 
flpca. and d ~ i l l . ;  alter n pnrlry, nnd failine to make Thoman leave the path* chvudl 



from the caused an immediate retreat. Jus t  after dark they came in and 
IlUt  P rolle)' fird south.a3t end the vil'ap. We had, however, s~lected a strong positiou near a 

> qrve ,inEled lIouse on the h g h n t  part, and, by pulling down and firing the houses in 
bl l l I '  n .  , and the north slde, made our position very secure. 

t'iclnlt), 
,$, N~~~~~ mntwry to expectation, IVCW not  an110yed by the Nagas during the  

.,,lit anll all kept matt11 iu turn; to the buruing houses in thc  village we pro- 
rrrl of lLt 0'0 ) . 
bl,ly . z ~  his glll~t, for they lit up the \vholc 1)lace as brif i t  as day. Villagers 01 Yernai, 

ned \,ill:lgt tllc erst, came in ucxt day and t e r d e d  tllcir submission, aud 1,roomiscd 
q,,,lo sbauld l,lucced their way ; tllcse meu were cletected about noon flring tllc few 
bousts bhlt left standing, i d  wore much to their surprisc immcdiatelg put in charge of 
I l l t ~ u P ~ i  , howcvcr, let thcm go I~ack to their villagc late in  the cvcuing. The semn(l 
nliht lhc N q s  "re head about, and some sccu passing to the side wc had come in by ; 

Digllt ma5 d d ,  but by keeping up large fires in advaucc of the scntrics the ground conlcl 
,,fay s~~~ distance. They began surrounding our position a b u t  8 a. u., numbers of 
lhcmcomlng up tho spur from the south-east, fully armed, many helmeted in  their peculiar 

~ l l c y  mere not allo\ved to come near, and a shot tvas fired now and then, on whicll 
(bey got under cover behind trecs and rocks a t  about 400 to 500 yards. 

13, Csptaio ~ ~ t l ~ ~  with the interpreters went out towards the other end of village, 
rodshoutcd to them to come in ~ t l l o u t  their arms, and after about a n  hour, two of the chief3 

so, ~h~ first parley did not end in anything satisfactory being done; they mere told if 
mPnted to fight do SO, but if they wanted to make peace we mere milling to leave the  

,lace, ~l~~~ left they mould confer with thc other men of the village. After the lapse 
,ran  hour tlley returned ready to make peace, and this mas duly ratified by the sacrifice of a 
~ ~ 1 ,  we mrrclled out as they came in, and be,oan collecting the remains of their burnt Pro- 
prly, and hetl it not been for their old enemies, the men of Ycmai, a great many more houses 
Rauld have been lcft shading, and much more of thcir grain would have escaped destruction, 
(ur[hrremen eveu fired the pits in which i t  was stored. We took the road to Yemai, and 
Ilaltdthcre one day to slcetch the country towards the head of the Lanier, and I was able to  
Lr the of the village where the Munipuris had located themselves, Mezimah of the 
Wyu, the Proni thauna of the Munipuris, as we afterwards discovered. 

14. Tl~e next day me crossed the watershed into the Ir i l  valley and vid Unromai over 
lhehiph soutl~ extensinn of thc Kopamedza ridge to Mehulmai, and thence back to Silchbrni. 
The mildest rumours had been circulated about the cbuntry, with the addition that  me had all 
hneutup; this led t!~c Nagas of SilthSmi to actually rnalce a demonstration against the 
tmrlllIunipur guard lcft there with Colonel Thomsou's baggage, whom they surrounded 
in a thrcatcning may, and mere only Icept a t  a distance by being fired a t ,  and not a man in  
amp slept that night. Romah Sing joined this camp the next day, and the news came in 
{he interim tllat Shipvomi had becn bornt. This affair only showed how small a spark would 
kindle a rising, and had we, by any possibility, suffcred n reverse, commencing in a gclleral 
dam!~deof tl~e coolies, aud loot of the baggage, I think i t  not improbable SSmLg6tiug 
might have becn threatened, whcre but very tew mcn had becn left. I therefore consider i t  

Lea mist precaution, when such expeditions are ou foot, which denude the Head-Quartcr 
rlahoo of its best men, that a rescrvc of the Native Infantry be moved up to some convc~llent 

as a reserve in case of accidents, yet  more to show the hill people me have plenty of 
mpn to fa l l  back 0% and that any falseuess on thcir part mould be follomcd by retribution. 

15, It must not be forgotten that, although the larger Naga villages have beeu severely 
by Us on one or two occasions, yet this is only remernbcred by the old men ; a11 the 

y o n n @ k r s ~ ~ h o ~ i l !  have it soon tllcir own way, and have i t  in  some villages, scarcely belicve 
Ihc make Ilgllt of it. Arms and ammunition thcy are grcedily anxious to obtaiu, and, 'ndoubte8~~ do every year despite d l  prccautious me may take to preveut it. A very close 

be kept on the sido of Munipur ; thcy mill soon have a large number of old 
to get rid of in some way or other, the only incentive being the turning of them into money. 

of cartridges madc in Muuipur mc saw iu the hands of Nngas, the papcr cvd in One being somc journal on photography. 

16' As i t  llad been ascertained witllout doubt that  the Munipuris had crossed thc main 
ratcnh'd~ in direct disol)cdicnce to the orders of tile Govcrument of India, and that  the ?!'"""C a manuding force beyond it, while a t  the  same time he ms stating 

l i l n n l " l i t ~  
111. Political Officcrs and survey in making a map of the couatry, t b  

P'4iea1 Officers resolved to go into Munipur itsclf, and sce the H?ja in person, after wllicll 
Car'ain BnLlcr llol1cd that he mould cuter into our plans, and give the  rerluimd aasistmce on his 

'rOutier. This arrangcmc~~t did not interfere with my own particular work, 
"''J havingdis?ve~l  t1l.t tllc sources of the Lrnier lay so far to the south-east, i t  rvas.qaite 

to Kct I n t o  that qllarter from tho side of Manipur, up one of the main valleys, as from 
I '  6 .  Mormver, i t  wn. very qtlestionable what the Munipuris mould 
had we ~uallcd on into t b  Tangkol Nags country by ourselves. Evcn with r e g a d  "' atlack 

us at Sllipvomi, sns1)icion mns not altogether removed from Major S ~ I ~ J ~  
:'ml', altllough wc wcre willin,rr to attril)rlte tlle action of that  village to thc 

h r l  b l l t ' L t r l ~  a t t ~ d e d  Cnzililimi, hc. Tllis i l ~ c  villngcrs of TLiwn did ray, + l i l t  
of MeIir~l,an~ I " lad come over t l ~ c  ridge, sent I,y tile Mu~lipnris, to tell t l ~ c  men of Sllip- 



vomi to pot their spears into us, should me attempt to pass that  may; this was on tile dirN, 
road to Prowi, where the thantla had been established ; and to prevent our seeing or gctt. 
t,o Prowi was the point they bad all d o n g  endeavoured to p i n .  Before me learned the &: 
lbby of tl,at part of the country, the Munipuns always stated Promi to  be on t h  Nunip, 
aidc of the matershetl. 

17. It thcn being decided tha t  i t  was politic to go  to Munipur, new plans for ,,, vey had to be formed, and I decided on a secondary series of triaugulntion cstendinq 
thc base I<h6llho to Tellizo, doe south, as far as me could carry i t  into the Muuipur 

and to  carry on a sketch of the country on the %-inch scale. As the regular marches were made, 
1)ecamc very heavy mork, and for the four days we mere marching into the valley mydl nor Mr. Ogle got  into camp until between 9 and 10 o'clock. Very fortunately me had fine moon. 
light nights, thus a good survey of this routc was madc and hills were selected and marks 
up. Major Romah Sing a t  once objected, and the villagers mere warned not to assist; 
(lid not, however, prevent the plane-tabling. After arrival a t  the Residency at ~ ~ ~ h ~ ~ ~ ,  
and meeting the Raja i n  Durbar, who refused most distinctly to give any assistrDce, I desistd 
from all survey mork. It mas very apparent that the Raja, by putting off the survey as long 
:IS ho could, hoped the season mould ge t  so advanced me should perhaps be nuable or at last 
rlnmilling to procced with it, and more time mould be gained. Hints mere often thromnool 
t ~ y  thc Tangal Major "of the increasing heat of the weather," If the approaching 
; ~ n d  thcy were not without hopes in a change of the Political Agentship before the 
could bc accomplisl~ed. However, after ten days of inactivity (but during intcmal I 
tnarcl~etl sooth as far  as the Logtak Lake to look a t  the country), a change seeming tobn 
rome over the officials, I sent a letter through the Political Agent to the Raja, asking[o, 
purwanas on the villagcs i n  the valley, and that  I desired to visit certain hill-tops. A R ~ ~ ~  
delay of two days the permission mas accorded, but nearly all the hills mentioned nrerc band, 
as being the abodc of certain deities. Honrever, t h ~ s  matter was adjusted with Tangal AIajor, 
and men were sent off a t  once to pole up the selected points. Mr. Ogle proeeededto ,be 
north-west and myself to the north-east, working back east to  south. 

IS. W e  mere soon engaged a t  the triangulation and sketching of the valley; in  the 
last we mere much aided by the points I had fixed in 1868-89, and by Mr. Ogle in 1869.70 
from stations on the Burrail, near Ossalee. -411 the clearing and mark-building \"as donc 
by our Khls i  coolies, and 1 am sorry to add tha t  several of these marks, which took hooa 
to collect materials for and build, mere wantonly cut clomu, and the mark-stones dug up; 
as thcy were not touched for many days, and the villagers were certainly not inimiral,and 
tha t  they mere cut down about the s-me day, I have reason to suspect that some orderwar 
issued. Homever, a11 the triangles were finished in neighbourhood of the capital by the 
tirnc the peremptory orders of Government came up from Calcutta, and before all was aaangd 
for final s tar t  up  the Iril valley. Mr. Ogle and myself started ahead, and the fomr 
surveyor eventually went off by himself to the north-west to carry on the triangulation, and 
1, after observing a t  one other station-Laisen-marclied ou with the Politicnl Agents upthe 
Thobd valley, in  the direction of Protvi, sketching all the country en route to the mm. 
Here me crossed the main watershed, and were again in sight of the above  lace. Befortgoiog 
there we proceeded to the south-east to Shirt5 and the peak above Shiruifiirar, whencc I got8 
magnificent view of a11 tha t  side of Mnnipur, and erected a trigonometrical mark on it, me 
reached Prowi on the 31st March. The Munipuris burnt their stockade on the 1st April,and 
all their store of rice laid in a t  the expense of the villagers, to whom they gave the significant 
waruing,-" The Sahibs are here to-day, but mc are here always." As i t  was now late in 
season, and the triangulation still to be connected, me left Promi the nest day to fini6hthc 
intermediate piece of matershed on the west, ncar Kaehai and Thima, crossed the Iril below 
C+namchow, and the Kopamedza Range above that  village, and again descended on the Bonk 
rivcr a t  Mnithaiphurn. 

19. Mr. Ogle had made great progress, had not been impeded, and joined US on the 
April. W c  remained there to observe a t  the last stations in the neighbourhood; only Telriza 
:lnd Kh6nho now remained to be visited. Mr. Ogle proceeded to the first, Colonel Mombm~ 
Tl~omson returned to M u n i ~ u r ,  and Captain Butler and self left for Sopvomah below ~llhp* 
On the asceut to this peak I met with what might have been a very nasty accident I)Y falbg 
into a co~~cealed pitfall in  middle of the path ; fortunately the pit mas not spiked, 80 tbntles 
caped with a severe shaking and a bad cut on joint of forefinger, which has caused 8 permenen' 
still joint, but. I mas able to go on fortunately and finish the angles, nnd closed the work for tho 
semon. Halted two days a t  Sopvomah, as the fall had left me so stiff and bruised Re 
reached S5m6giiting oid Jotsomall on the 16th April, and left again on the 21st. At Dimnpnr 
me waited a day for Captain Butler to come up. I took the opportunity of exploring 'Id 

ruined temple there, which is very curious and interesting ; me made a plan of the place* nud I 
was ablc to mnkc several drawings of the ~ i l l a r s  and the sculptured st~)nes. ~eached G o l ~ h n t  
on the 26th, and thence me came on by boat down the Dunsiri to the M6kh on the Br6bm6. 
phtra, and I,y steamer to Gomhstty, arriving a t  recess quarters here (Shillong) on the 'Inp 

20. This surveyor h w  worked with Ilia usual zeal, and seconded me in every vnY. lt is 
to his efforts tllnt the connection of the trlnngu'ntion 

1ndivido.l exertions of Assiatnnta. Mr. commenced in Munipar was arried successflllly ntl" 'lored 
M. T. Oylr, Surveyor, 4th grnde. on the base of the firfit mork a t  K h d ~ h o  and Telliz0 'Ir' 
Ogle also filled in the topography a t  same time between the base of the Koupru range rind Ihr 



, , bI,,ugh,t ,,i, A&tautls ,vices to your notice in February, and you were good 
R I him at once to the r a n t  of surveyor; he completed 296 square miles on 4 
enougll to P 
iflcb. and 460 

miles 00 "nel1- 

Hy turned very "11 670 square miles on the 4-incl~ scale of a portion of tho 
Mikir and Rcngma N a p  Hills, working the whole time 

y,,lwy, Asi~tu~t 3-b 4th  in most dilficult ground, covered, I may say the whole of 
it, with dense forest jungle. This is a great addition to our 

lopgrafl on the A,,, sidc. The extra points supplied by the Great Tr ipnomet r icd  Survcy 
lodcr H,, W, Benley most valua\>le in getting an accurate map of t b i ~  l i t t l e -know 

1 have mu& 1 ) h a r e  in being able to rcport so favorably of this young Assistant. 

2 ,  metotal area surveyed is 3,005 square miles, of which, includiug the 30  square 
miles of boundary survey on the 1-inch scale, 172 is re- 

d~ aumcytd nod triouplotion. survey and overlap, giving a total of fresh topographical 
d c l i l  2,833 square miles. Tlie area of triangulation is 3,850 square miles. Twenty-four 
c~,tioos were observed at, and about 105 poillts will have hecn laid down from them on comple- .-..-- 
(ion from the computations. 

cost of the detached party on the Naga Hills side was Rs. 23,643 up to the end of May, 
Or  about RS. 7-14-0 per square mile. 

!3, ~h~ Kllisis, who marched early in season from Gowhatty to  Golaghat, suffered many 
of them from fever, and two died, but  they soon threw i t  

~ d t b  of pnrty. off in the fine climate of the Naga Hills, and returned to  
S*@tiug in eapibl health, as wdl as the rest of the native establishment. From Dunsiri 
~[ikb I brought them out to Gowhatty by steamer, and thus they arrivcd in the same good 
health in Shillong. The welfare of the K h b i s  is important; they have done excellent service 
amlies for years with this party, but they would naturally be chary of ~~roeeeding into more 
rrmote parts of the frontier if they found many of their number lost their health and lives in 
rhe expedition. 

24. Proceeding from Golaghat towards SBrnlglitiug, crossing by the ferry to  the left 
bauk of the Dunsiri, the road keeps close to its winding 

P h ~ i r r l  sspcct thcmuntr~l  g e o l o g ~ *  courses the whole distance. A t  five miles from Golagl~at  
br. the forest is entered, and this is continuous to the foot of 
Ihe hill for a distance of 44 miles. Only one open piece of ground occurs, called Borpa- 
Iher, which is under rice cultivation, and is the site of a village inhabited by Assamesc and 
Aitonias, descendants of Shan Burmese by Assamese women ; this open hit is not niorc than 
I!mileslong by 1 mile broad. This valley of the Dunsiri stretching from the base of the 
h[itir Bills on the west to the base of the Lhota Naga on the  east, with a hreadth of some 1 5  
mile, is a dead level, only just raised above the inundation level of the streams. The Doyong 
flows through the eastern side to join the Dunsiri just above Golaghat. O n  the Golaghat sidc 
0ftheNamba stream, which comes in on the left bank, the  r i d  riees and passes over a low 
rcrraw of older river conglomerate, a remnant left abutting against the low hills. I n  the bed 
Ofthe Namba rock in sill4 is seen thin-bedded saudstones nearly horizo~i~al ,  which abut against 
Xoelg where the river falls suddenly from a higher level of this rock. One of the highest 
!y9 here is a fossiliferous limestone, whicli has been burnt for lime in small quantltics; 

howvet, not pure enough to be used for white-washing, though making a good mortar. 
'Ir. H, Be Medlicott, of the Geological Survey, reports on this section in  his " Coal of Assam," 
lad rooside* these rocks of cretaceous age. Coal has been found by Captain Butler higher 

and the specimen which I have from that  officer is similar to the cretaceous PI, 

25. The dead level portion of the Dunsiri comes to an end a few miles to the 
netward of Dimnpur ; and at  a very short distauce towards SBm6gliting the surface gradually 
nBOVcr the broad conglomerate deposits swept down out of the gorges of mountain streams 
'lkc Dipbbphi. The 61at line of hills rises abruptly to 2,000 feet, with n ~ t r i k c  with the 
Inta norh-east and south-west, dipping south-east, towards the main range a t  about 30° on 
Ihc ew, the dip iocreaing rqidly nol thwnrds until nendy p e r p e n d i ~ ~ l a r  a t  the very base, 
Prohahl~, making a gmat meridional bend in the rocks. These consist of sandstones, very thick 
Idded In the upper portion of red and ochrey color, interstratifid with t$nuer beds of an 
indurated, l i~h t  colored clay, nodules of are very numerous and C O ~ S ~ I C U O U S  I. some of 
Ih' " 6ands""nes. 111 crporcd actions, such as tha t  near the uen  tank, the strata are reen to 
'"C'~"Y la1ltcd in dircctiou of the s t r ib ,  tllc uptbmw never excccd~ng feet. These 
h'd61 should refer to t l~e  Siwalik series ; no mammaban remains have as yet becn found in 

n@lpbhourhood, 

2'' Nowhcrc is better and more comprehensive view obtained of the brwd alluvial 
'a''cy Of the Duniri and its great forest than from SLmQbLing; mile beyond mile of this 
dnkrOn' 6tr~f,ches m y ,  alld is lost in diskant l l u e  During the cold weather this is 
:';Fly In  '' morning covercd a dense noo\ly fog;  this about 10 o'clock begins to 
i13 B r i h m i l d ~ t n  aE"nst the l l o r ~ ~ l e l u  of the Bunail, and often hangs over 
lllSFlllgUL1ng all the outer I& of IlillS lale into the aflernoon, xvlrcn the increasing cold ''" I t  Tb i~  makes SGmkgdling cvcll iu lllc cold. wcatLcr such eu undcsirablc resrdence. 

1' 



27. m e  sandstone ridge on which SBmlgbting is situated runs parallel with the Buhl 
a t  a distance of 15 to  16 miles, measuring from crest to crest, respectively. The B~~~~~~ ",, 
very suddenly on ita northern face, and the intervening country for a breadth of 8 

hveq low, forming B miniature " Dhbn ;I' this intermediate depression continues westward for 
miles, the outer range marked by the hills of Phegi  H .  S. and Lnikek H. S. ~i terminRtesta 
the eastward on the Kadiuba, spur thrown off from the high north-east extremity of the B ~ ~ ~ ~ ,  
and this spur coincides with the great ellst upthrows of the Sub-Himalayan rocks composing tht 
highest parts of tha t  range, and this, 1 believe, is a great north-north-west-s~uth~~~~~~.~ 
dislocation in the  mountain mass, marked by the course and thegorge of the Zubza.  hi^ dislo 
cation is, I think, intimately connected with the change in direction of the main axis elevntion' 
which has thrown the line of main watershed away to the south-east from its norml sollth~ 

wes+north-enst direction which i t  assumes a t  A s ~ ~ u .  The dip of these tertiary rocks or the  
Burrail is steadily to  the south-eastward throughout the whole distance, hut i t  gradually 
round to  due west, the beds on thehighest part, Japvo, turniug up a t  an aogle of west,bino 
fine slightly-micaceous ochre-grey sandstones, very massive and weatheriug pinkis11 grey. pro: 
this the elevated outcrop of these sandstones trends to the south, and is continued south of the 
Bar& in tha t  direction right away into Munipur, conforming with the change in tile striteof 
all the ridges, thc parallelism of which is such a conspicilous feature of the physical geography, 
To the north-north-west the great change in this mountain system is marked by the broadre. 
entering arm of the Dunsiri, and the sudden appearance of the granitic serics in force in the 
Mikir and Rengma Naga Hills, seen in the bed of the Namba, and which becomes the principal 
feature eastwards as far as the Garo Hills. Extensive and thick-bedded deposits of clay and 
conglomerate are seen in the SBmAgbting Dhbn, forminz broad plateau-topped spurs. Ihd 
no time t o  examine these closely ; they appeared to  be nearly horizontal, and may belong to the 
highest beds of the Siwalik formation, or the remains of deposits formed prior to the cutting 
through of the DiphGp5ni gorge. Analogous deposits to the last occur in the Dhrins of the 
North-West r~nd Punjab Himalaya. 

28. A t  the base of the Burrail, proceeding to the depression a t  the sources of the ZullP 
and Sijjo, the Sub-Himalayan rocks pass downwards into thin-bedded sandy shales, with the 
steady westerly underlie. Whether the lowest beds represent uummulitic or even cretaeeousroets 
i t  is impossible to say;  the thickness is very great, a t  least 3,000 feet; they rest on an older 
series of rocks, with a totally different lithological aspect. There is unconformability not 
always apparent, for they partake of a general westerly dip. The strong-bedded younger rocks 
are but little disturbed, and on the east of tbc Sij,jo come in again a t  Tellizo, nearly hotizonlal, 
with a slight dip to east on main ridge towards Kopamedza, malting an anticlinnl axis; thru 
horizon is, however, lower. The older beds, ou the contrary, are much crushed, aud ehrnk 
their dip and strilte very frequently, the result of prior disturbance. They are composdof 
clay slates and very dark blue friable shales alternating with others of pale ochrey tint; t h t ~  
are saliferous, aud vcins of milky quartz occasion:tlly occur. Several salt sprinasoceurner 
the bottom of the Zullo valley under Visvemah, where the Nagas evaporate the \ v n b  lo 
obtain i t ;  a warm mineral spring also occurs here. 

29. The natives of the c o u n t ~ y  have no general term to  express a mnge, and only dk 
Nomcne,oture of dimcront ,o,lgc, tiuguish by name certain of the peaks. I11 writing 01 

their run and physical features, a nomenclature must h 
sllpplicd. I have adopted the name of the highest peak, or best-known peak on a range,(o 
discriminate onc from the othcr. The Burrail is a well-established name for the mounbin 
range 111) to 94'10' longitude, its highest part a t  Japvo and l'ennepli, where it terminate! 
It IS quite unsuited to the main range east of this, aud I shall designate the whole mountalo 
mass cast, of the Doyong and its tributaries up to the neiglibourl~ood of the Pa th i  pw 
the "eastern Naga  mnge," in contradistinction to the western Naga or Burrail; beyond l l l ~  

above pass i t  is already well known on our maps as the Patl;aiJ? up to the sources of 
nilling on longitude 97" enst. A glance a t  the map will show that east of the Bllmiltbc 
hill rc>gion is a component of many parallel ridges alternatin= high and low, with a :entnl 
north-cast south-east strilte, given off from a watershed considerably lower tllau these r i J P 1  

having a more or less north-cast-south-east ruu. 

30. The first of these ridges, commencing on the west under the Bormil Gcarll, I c.l1l 
the ~ o p v o u ~ a l ~ ,  from the group of villages situated near where i t  is givcn OR' [rom the ?"Iu 

\~atershed. It separates the Z~lllo aud Si.j,jo, and ruus north north-east for 2.h m1les! 
tile two streams thcre uniting to from the Doyoug. Orographically this ridge, still a sub"' 
dillate olle, is continued south of the Barak by thc Khiba ridge to Yangbalaug Kllollg and 
the Lallgol Fila close to Monipur; the high Kolipru ridge rises abovc i t  on the \vest. 
next ridges or rather range on the cast is of considerable elevatiou, some 8,000 fecb O 

principal feature in the Inudscafle, shutting out the view of all the country to tile en st ward^ 
and separates completely the Naga tribes of the respective sides. This I I I~ I I IC  the " K ~ P ~ ~ ~ ~ ~  

v ridge," from the narnc of a I~igll point and trigonometria1l station. I t  comlnenccs 
the gradual rise to Tellizo peak, ant1 continues to t l ~ c  north nort1i.cast iuto the Lllotf Nsb*d 
country for '15 mileg, and to the south-east for 3.1~ miles to the ,junction of IIIRII# and On 
its wcsterlr Face arc the main sources of the Bar& or Kwedzt5, alld on it are the peaks 
Chingl~6, Laisom, and Khan~jom, the two last being trigonometrical stations. 



lowelt 
on the watershed occurs just under and to  the e l r t  of t h i ~  M n F  

the "llaEe of Yemai in ;;;R, ;;% g ~ d  the aource of the Iril ; i t  is bere only 61000 feet 

From 
point the lille of main watershed has a direction due north aqd 

tbe ,, sen. miles ,, lourcc of the Ihang, a second low depression in the range. 'l'hls 

Lo,tll 
6ollth line 

continued by a ridge between the 1han.o and Iril, which, from being 
low, ;isel s l l ~ d e n l y  to tlIe hill of Laisen, about 5.000 feet ; i t  ends on the Sharp bend 

lhelb3ng, bllt 
s t f ib  of elevation is taken up again south by M ~ n g c h i n g  ri'ke. At 

south of the lhang depression, the Padhai ridge is given off south south-west, and 
jiacha1, mns p,l, to tile vauey of the ~ h o b a l  for 36 mile. north north-cast, by the village 

Humi, to 
~~d~ 10 milesJ and can be traced by the subordinate features on we* face 

SRemi 
~h~ main watershed, again, takes a southerly directiou for three miles 

on the ridge of ~ ~ ~ ~ i ~ ~ ~ l ~ u ,  turns sharp to the east under that  peak, and is connected by 

aootber 
saddle of 5,500 feet with the Rapfo ridge, another line of elevation remarkably 
through by the Lanier on the north and Thobal on the south. From the peak ,, Bpro it is colltinuous north 15" east by Swemi peak and ridge for 34 miles, and 

MUth ~ l \ ~ ~ t ,  vi& Lamlang, to the Maphitel ridge, the eastern boundary of the Munipur 
nllcg for 28 miles. The main watershed follows the Rapfo ridge southward for five 
mils, turning sharp east again and heading the sources of the Lnnier near Ukrul, and 

to the peak of Shirnifimr. The ridge, which I name after this peak, coutinues north 
ror3j miles, the river Nongtum washing its eastern base; south i t  extends for a long distance 
i t h  an easterly inclination, the valley of the Tuyuugba on oue side and the Jatr ik valley 
on (hc otllcr. 

32. A miuor ridge of 15 miles extends north from the watershed a t  three miles east of 
Shirinfumr and at seven miles the main watershed, having attended a height of about 10,000 
kt, turns north north-east towards SBrBmethi ; this high portion I shall name the "eastern 
Bag rauge." Turning to the lines of lowest depression, and the lowest points on maill 
ra$rshedand ridges, it is interesting to note how exceedingly straight such lines are, and 
horn, wshmard, they regularly change direction a few degrees. A slight shift of these lines' 
~othecaslmard takes place on a line north-west south-east drawn through the peak of Kaba- 
longparellcl also to the mean direction of the watershed, and upon this line we find the courses 
ol all the rivers to take a sudden change of direction, and break through what would otherwise 
becontin~~o~~s ridges from northward to southward. A t  this break we also find a change of 
about 10Yn the strike of the valleys and spurs, conformable to that  of the rock masses. 
Rrxfenhres are not accidental, but i t  is a beautiful example of how present geographical 
Ieatura are subservient to a system of dislocations, due to forces of upheaval and compression, 
in a past stntc of the earth's crust. On all the ridges abovementioned the newer deposits, 
all wudstone, dip to the west at moderate angle, and strike with the ridge, while the stratified 
rcks a t  the base do not $ways follow the same strike, aud are often sceu with a north-west 
routll.east one, and dip at high angles. Only a t  Yemai did I fiud any fossils in a transported 

born the high range, and at  Laiscn carbouaceous shales occurred, both in favor of the cre- 
laceollsrocks beillg represented. I n  the above shales indistinct feru remains were noticed, but 
lhtremas no time \vith so much triangulation to ge t  through to search for good specimens. 

33- On ridge to Rapfo coarse crystallinc sandstone caps it, and altered sandstones 
associated with a bed of pure limestoue a t  Phunggom." Here i t  was interest- 

iu.! to find just below the village to the south a larger boss of injected trap projecting out 
side of the spur, its western face perpendicular aud perfectly flat. It accounted for 

lhe a'tered state of some of the rocks. I n  the bottom of the  Lainer valley, a great thickness 
tbin-bedded shnly roclis dipped 75" high to east south-east. The boulders in bed of 

are l l e ~ l y  all of dark green trap, a few of clay slate veined with quartz, and 
OlbM or quartz. These last were the stones good for striking a light, which the 
KeuL?'O?a~l mentioned when describing the Lriner. good quqrtz being very rare 

side. Coarse, pale and bluish sandstones, so like the basc of the crctaceoos, are seen 'ap!'iog 'Pur an outlier dipping west 30°, and rcsting on thc olller series, which in 
Pd'neeast of Shirni village are 80" south south-east, sharp up agaiust the trap, of which I 
"lo' 

mass of the Peak of Shirinfimr to be for 2,500 Bet. M u c l ~  of this trap is 
c"pos~r' of large aud small nodular lumps of harder greenstoncs in a full-grcen matrix, 
glrl' I t  a very Iavn-lilcc appearauce, aud the color of the harder rolled boulders in the strenms 
lSavery  t int  of green. I t  appears to be the base of all the rocks, and I expcct will form I' 

"" Of tlie lligh range, prol~ably rrsociated with granite towards Sbir*m6thi. I t  is  mngnetic~ 
being dellected about 10: so that  I found i t  uscless in setting lhe plane-table. 

Can be no doubt but that the highly-inclined shales (age unlcuown) that  first 
?ritI1 tile allticli~lal axis cast of the Burrail are the snlne as those out of which the I 

;nlalu M1llli~ur have been formed, nl1d subsequcutlv silted romd with the valley alluvillm. 
c'containln~ nodular ~ o n c r e t i ~ u ~  are very CllaraCte&stiC, the uodulcs hnviug a crystalline 

nuc"us4r011~~y origin:dly in orgauic veins of qtlartz are, however, very common 
I n  the "9 bed., ~,arliculild~ so in tile towards the Logtak, generally running r m s l r  '" l)dlng enst and west; these are Oftcn very crystaIIine, and pure isolahd crystal. 
Y"hesameau lucll or two in length are seen in tllese lovest mcks all round the va l le~ .  , ------ 

I 
\pus ~gn iu  scen ot Proivi in grcster quantity, usteudiug a l o ~ ~ g  the spur from Rnpfo. 



sandstones ihowing signs of metamorphism dip a t  about SO0 on the Tila of N , , ~ ~ ~ ~ ~ ~ ~ ~  
probably cretaceous. I n  unaltered state, sandstone caps the hill of Mungching, Phkh o; 
the same axis as  Laisen, and dip in same direction. The highest beds on Nonglnnichiog iln 
appear to  belong to this series. The Koupru range bounds the valley on the west 
mean height near peak of that  name of 8,000 feet ; this is gradually reduced on the south: 
the  strata have a uniform dip t o  the  westward. The Mapllitel ridges on opposite side of 
separates the Munipur drainage from tha t  of the Kubbu valley, the strata dippino 

b eastedl apPuently the younger sandstones leaving out minor lcinds in the rocks. ~h~ M ~ ~ ~ ~ ~ ;  
valley lies along a g rea t  anticlinal curve first noticed betweeu the Burrail and Te]lizo. 

35. About the very centre of the valley, a s a t  Chingamukka, Langol, Langthabal alas 
and those in  the south, the lower shales are formed tilted,at angles near thc pelTondlellla~ 
nud shew au apparent great thickuess ; but  on the east extremity of the Langol Hill sharp loid. 
ing is appareut; they are also very closely jointed generally id planes a t  right angles t o i  

'Pi and on the Langol ridge this sructwe has broken up the harder indurated shales into long 
pencil-shaped pieces. Interstratified with these clay shales are thicker beds of very dark. green and grey altered sandstones, quite quartzitic in  appearance. Between the topmostMs 
of the Burrail and the lowermost shales i t  is not impossible, both the nummulitic and cretawor 
are represented, bu t  thc actual lines of separation will be difficult to fix, as is the case in the 
scarp a t  C h e ~ ~ a .  The limestone seen a t  Prowi is very likely to be nummulitic rocks, so 
similar to  the lowest cretaceous occurring on the flank of Shirinfhrar. W e  have evidenceint~ 
mountain area of very old (geologically) original elevation and compression acting on a north. ' 

west south-east bearing, which took place prior to a later elevation of the mass iuto its pwnl 
horizon, producing the north north-east-south south-west features, and that this last chav 
was accompanied by local t rap intrusion, altering the cretaceous rocks, as a t  Phanggum, and on 
a still greater scale a t  Shilloug in the section presented a t  the falls of the Umshirpi, where much 
altered conglomerates and saudstone abut  up against a great development of trap rock. 

36. Evidence of past glacial action is vcry, markcd on the north-east side of the Bunail, 
o l d  glacial nctiou. where i ts  elevation is close under 10,000 feet. Small 

moraiues project bcyond the gorges of the lateral vdeys. 
These moraines originally consisted of much carthy matter due to the soft sandstones out of 
which they Ivcre derived ; this and long surface weathering has led to the surface being stll 
cultivated and terraced, but  the original liucs of larger angular blocks are still apparent. 
Through these moraines the present stream has cut i ts  channel down to the solid rock, learir 
the slopes a t  an angle of 453, out  of which project great masses of the sub-angular sandstoua 
The thickness of the moraine a t  Kigwcma is quite 300 feet a t  the termiual slope, and Ihr 
length of the formcr glacier 4 miles to the  west of range a t  Japvo. At  the head ol the 
Zullo traces of this former state of thiugs are shown by the even height a t  nhicl~ lap 
transported blocks of the tertz sandstones lie up agaiust the sides of the ravine, resting on 
patches of rubble. 

37. N o  part of the Burrail is more beautiful than tha t  I~ctmeen Kigwcma and Sopromah, 
looking up the latcral glacial gorges with their fromin:, 

Physicnl ospect, sconery, kc. steep sides, running up to the crest of the hni1, 
which is for the  greater part a wall of grey rock and 

precipice. Dense forest covcrs the slopes, but  from their steepness many parts are bare, 
breaking the  usual monotony of the dark-colored mountain scenery. Where the steep rise 
in the slope commcnces, thc spurs are a t  once more level, and are terraced for rice cultiva. 
t ion;  not a square ynrd of available land has been left, aud the system of irrigation bn-ds 
is well laid out. I have ncver even in the better-cultivated parts of the Himalayas seen 
terrace cultivation carried to such perfection, and i t  gives a peculiarly civilized appearanw 
to  the country. The rice raised is exceedingly fiue and very nourishing, containi1lg much 
sugar and glutcn ; i t  appears coarse when compared with the table rice of Assam .and hF 
nipur, but  we always preferred i t  to the latter, and i t  cau be cleaued to boil quite d l t e .  

While on the subject of rice, I may mention that the kind grown by the Kukis is remarkably 
fine and notrilious, no doubt due to their system of joom cultivation, the crop being taken 
year aRer year off virgin soil. The Nags rice owes its fineness to the natural richness of 

the decomposed clay shales, b a t  they also manure aL the time of breaking up the soil and 
before the first water is let in upon the fields. The rice is sown in nurseries and plankdout 
just before the rains. I n  April these nurseries were just up, and the water was being Iun 

into the terraces. A great deal of other cullivatiou is carried on upon the hill sloPcs, depu. 
dent  on the natural rain-fall, and jooming is also adopted ; this is the sole method practised by 
the Nagas living on the outermost slopes upou the north. 

38. Leaving the valleys of Zullo and Sijjo, and crossing into the upper 6 ' ~ '  

change takes place in the  appcarancc of the country. The opposite range ( ~ o ~ a m ~ ~ ~ ~ ) ~ ~  
above forest-clad to ahout half way down, thcncc all thc slopcs falling to the river arc: q'litc 
I~are, and covered with grass, rnucll of i t  spcar grass. This is also the stntc of 311 those 'PUS 
that  are thrown off from the low part of thc watershed on the right bauk. A f c ~  pines tbC 
Kbasi hill specics arc scattcrcd hcre and thcre. The river Barak Rows with a very sc"~cnt'nc 
coursc bl~rough a l~road alluvial belt, 600 to 700 yards broad ; this commcnccs under the v'l' 

of Gnklni. Herc cxtcnsivc dcveloprncnt of water-woru material, wl~ich above closes 'I' tbc 



eomrs to 
md it is continuou~ in narrow terraces on either side bere and there 

up 
the larger Idera1 valleys, quite into the narrow gorge of the Bar&. 

down I l~e  vnlley~ 
Iti,obcD muEll 

feet thick. I t  points to a time of former conditions here, 
on this southern latitude. The level round on 

,roba,l, is ,,I with t11e glacial period 
ItlIer iL or the river is moofly 

rice cultivation, but  near Maithai~l lum, has 

dnuded 
a veY small vl~lagc, hundreds of acres OF fine land have been given UP. 
re of the ~~~~l~ commences where i t  takes a great  bend in a loop or  se\'en 

$9. The gar, 
miles 

round the narrow spur of Itahmi, and tllcnce away thmugh a g n a t  and ieeller 
tondsTogwcmall ~b~ next valley on the road to Munipur from the Nags Hills district : Nprdui, or ~ ~ i ~ ~ ~ ~ ,  broad m d  open ; here again thick-bdded gravel and boulden are 

q e n o n t h e  Ranks of tbc alld at somewhat higher level than the last of these accumula- 

;ions.Een in  
gorge of Bar&, atid gave rather the idea of a change in surface-level since 

llln,depOsitio,,, 
Crossing the low pass a t  bead of this valley, the drainage area of the 

Irrraaddy is entered, md the road passes through all old lake bed about four miles 10% LY 
tllan a mile rnde, its edge well markcd on the west. It was evidently formed by  

,Ilc detritus brought domu by the stream from the I<ouprn peak, extending r ight  across the 
,Plleyand damming it up. With the preseut conditions the Koupru stream now washes this 
,crraceof debita] and combined with the main strcam has cut  a channel throogh i t  on 
tllc east side of the valley. The road runs over the plateau, and thence a t  the base of the spurs 
lronl K~~~~~ range through very pretty wooded scenery, leading out into the valley above 

~ ~ ~ ~ ~ , ~ ~ i ,  is well out into tlie alluvial flat of the Munipur valley. These Munipari 
rillagcs llave a very great, resemblance to those in Cachar, and seen from a distance stand out  
] l e i n  black patclles against thc ochre coloring of the dried-up grass and rice-fields. 

40. TIlc of Munipur was no doubt a t  one time to a great extent under water, and 
harpldonlly silted up, and is cvcu now, by the annual overflowing of the rivers, heavily laden 
,\itb mod; illis silting up is well shown in the small patches of water and mars11 
Ibaliurariably occur under the lea of the low spnrs, given off from the parallel ridges north of 
~ b ~ ~ a l l ~ ,  and in the re-entering angles of such spors, whcre the gradual flow of the sediment 
M U ~ I I  is arrested, and can only enter lu smaller quan t i t ,~ .  The piece of open water and swamp 
of Lampliel, under Langol, and under Phunan, tonlards ThoLal, are tlie bcst illustrations of 
Il~isaclion. Down iu the south end of the valley the lalcc Loglak must have long existed, and 
uodoaht erteuded much further to tlie north, gradually but very gradually silting up, yet this 
polirely depends ou the width and depth of the exit channel below, and not so much on the 
amoullt olsilt bronght down and yearly deposited i n  au  equal way over all the inundated por- 
lion ofllle valley. But the extent of this lalre has been, I fancy, altered by earthquakes; even 
lhatof1869 (January 10th) produced in a short time great changes, and the fishermen say i t  
hasnever recovered its former state. The water then retircd off a large area, showing the fish 
a( llle bottom, aud returning swept immense nnmbers up  high and dry. Such earthquakes., 

no doubt many worse, have occurred a t  longer and shorter periods of past time over this 
area,and would as often teud to increase a lake of this sort as  t o  drain it. I n  fact, the ori- 
6iual ha t ion  of this mountain valley, 2,500 feet above the sea, may be due t o  a present ten- 
d r n c ~  to depression. The sedimentary deposit extend away in broad belts up the northern 
nlle~s like arms of the sea, gradually narrowing. The limit of deposit is shown to be attained 
by tile very great depth the Iril above Imphal has cut down below the surface; in the cold sea- 

is 35 feet below the bank, and its present course is much straighter. . O n  looking down 
tile valley here an older and more winding course can be just made out. 

41. Tllere is no reason for supposing tha t  the alluvial deposits in  the valley are of im- 
mense as stated by Pemberton, nor can they possibly rest on limestone rock, no lime- 
"oncrock occurling anymhcre round and in the vallcy. All lime is made from a travertine 
orcalcareolls tufa, obtained near the banks of streams, often showillg casts of leaves, &c. I t  
Oecurr at the head of the Loimakho~~g valley and in some other spots under the Maphitel ridge. 

42. Im~llal Or Munipur is a straggling large place extending along the  rivers tha t  flow 
!hrook'h it for distance of five miles with a mean breadth of about one and a half mile. There 
IS 

03rraugemcnt of the houses into streets or  bazars ; the mainroads, however, have been 
rcgulnrly Inid outl leading away into the co~untry from the Raja's residence and the great  

place near the entrance gateway. The h0116eS are situated i n  small compounds having 
'low mud 

round them, by tlie side of which bamboo is planted, and grows into luxuriant 
'lumpsl hiding ~'"'VIetcly the houses iu the place. Thcse bamboo clumps, fruit trees of the 
USMI kind in Lower Dengal, pepul, &c., give the  lace a t  a distance and from the surrounding 

'l)prnrance of an extensive wood. ThoLal has also the same character. The river "avigable canoes up as far as Kaibikunns, and a cnnd, fed partly by water the 
Langoltila, passes along the western side of the place, and by both ""'" ' O ~ ~ I C  Lake can be nached. The great iastitutio~l of the place is the daily mar- "' "''"'. largely attended by buyers and sellers, tho latter nearly all women, and it does nd 

"1' ullt,il 8 p. M. There every tr i lx  from the surrounding hills is represented. 
Rurmv' c"'l""s~ and syl1letias, even the tall Sikh, a few of whom are in the Raja's service, 
make "1) a li"sY, most picturesque scene. 

43' 
po30n of the nortll-enst frontier llilla is extremely rich in i ts  nvi fauna ; r e  

Nnlunl History, ]lave a great rninglinz in this direction of the Indian with 
Indo-Chiucsc forms. Many birds, extremely rare in collections, 

w 



and only represented by a few solitary examples described by Hodgson and ~ l , , t h  from Nips, 
kc., were obtained here again, and a large number have yet to be either ident(fied or compri 
with specimens front other distant quarters. '1'0 enumerate them is not iu the scope 

this report (already too long) ; some 280 species were collected. Other families of ~~t~~~~ History 
are equally rich, none more so than the insects; and interesting forms of land molluscte a,p 

numerous. The great forest of Dunsiri swarms with insect life, the lel)idolltera conspicuous 
9 their numbers and colouration. Leaving this, and ascending the spurs of ~ ~ ~ ~ ~ i l ,  w;tl th, 

changiug flor:~, new forms are constantly appearing, and I could point to few areas ,,,Ilcre a 
naturalist can find more rare objects fbr his search than tlie slo1)es of this rai,ge. ~h~ 
wild auimals are those common lo Assam in general, and to enumerate tIle more common 
only repeating the usilal report formula, '( Elephant, rhinoceros, &c., &c.jJ ~t may be wodh 
mention tha t  tlie latter animal is not now found in the Munipnr valley, not even on tile 
Logtak. Driveu out by thc presence of man and the extensive fires, hc is a ~ l n ~ ~ l l y  tllc eaun 
of.* Tlie Hulook (Hylohates) is found as high as 8,000 feet in  Jauuary, showingthatthey 
stand very considerable chai~ges of temperature. 

44. The climate of the Naga and Munipnr Hillsis almost perfect during the cold meat,htr, 
Clirnote. The minimum temperature during J a n u a ~ . ~  in the vicinityol 

tlie high range was 32" to 87". I n  t,he valley of Koimsru in 
camp Maiyangltang i t  fell as low as 25" from 12th to 14 th  February. Rising before sunlie, 
as we ditl to be off to  work, the heavy frost on the ground gave tlic whole country a 
one seldom sees in this part of India. Munipi~r  was very hot and dry in Mnrcb, the maximum 
in shade being about 74" mean, of minimum 47". The climate of the northern base of the uh 
is, on tlie contrary, very unpleasant and unhealthy, omiiig to  the fog that so ofteu llallgsoPa 

it. When clear, SBmkgliting is hot and dry, but  succeeded in a few minutes I)y cold (lamp niud 
and driviug mist ; these changes cause much siclcness among the natives, and Goorkl~as cfiooo~ 
be prevailed on to stay there. Fine sites for a station a t  5,000 or 6,000 feet are to be hIuu,l 
on the Nidznkru ridge, between tha t  and the peak of Tlicbzutl~u close over Sonurigam and 96 
miles (direct as crow flies) from Golaghat. An examination of the country lierr would,I 
think, lead to the discovery of a shorter line of road to Golaghat, avoiding the long uuhe~llh~ 
valley of the Dunsiri, while tlie station mould be in  thc immediate neighbou~.liood of tbe Lbotal 
Nagas, keepii~g them effectively under coutrol. A road along the ridge sontli leads direct iota 
Kohima and the very heart of the largest Anglibmi villages, and is a far easier line than that 
a t  present in  use from SBmig6ting, whico leads up and over evely lateral spur from the Bumid, 
and a large stream like the DiplilipCui cutting off all communication duriug the rains. 

45. The Naga  race is broken u p  into many large and small communities, some consisting 
of many large villages, others of no more thantwo or thrrc; 

Rnces nnd tribes. the best term in spealcing of them is that of tribe. The 
villages are again sub-divided in to  clans, which are not a!ways living on terms of amily, 
although within the same defences. This collection of different claus is no doubt the resultof~hr 
lawless state they have for ever lived in, bu t  i t  tends to prevent the utter extermination olaclao 
when worsted by a superior enemy; they would then join some other community. The STQ. 
mah tribe has been the subject of official correspondence aud report for some ycars, SO Ishall 
not allude to  them. 

46. To the cast of the Sijjo and under the Kopamedza ridge arc the KBzBmis, inhal)itin% 
the seven villages of-1, KBzk Kenome; 2, Cl16romi ; 3, TBphimi-jlimi ; 4, Nizani ; 5, Kilimii 
6, Nekromi; and 7, Tekhnnubkmi; they are very like the Anghhmi, use t,he samelornor 
spear, long, narrow, oinamented shield, and showy ornaments o l  hair, but, like the men of Sop 
vomah, wear more constantly the fine cane-plaited short leggings. Here we saw s 1 1 i n ~ ~ e - r ~ ~ ~ ~  
houses for the first time, the shingles cut  iuto oblong form. This tribe is a large and po'"crhl 
one, and a t  feud with Kidima across the Sijjo on oue side and with Megwimi on the Mu1lipnr 
side. To the east of the Ko~amedza  me have another tribe, the ~ a m i  Nagas, consistiugof 
five villages.- 

Called hy Ilqiselues. 
1 .  Zdm~ 
2. Znllon~i 
3. Tilomi 
4. Vephomi 
6 .  Zemi 

By t l c  Nogns on Ibc west. 
1. Rkzh~ni 
2. TbizSmi 
3. Thctcl~olnmi 
4. Gnaipbilui 
6. l<l~iphimi 

of which numbers 2, 4, and 5 were burnt by the Munipuns for refusing to pny reVeu1le. 
Nagas direr  somewhat from t,he last described ; they carry very long spears, 10 feet  long^ 
oblong short leather shield, aud are not so smart in their dress. 

47. Rlzhmi is a fine village of somc 300 houses, many of which were very old and l n r ~ '  
the front portion coverctl with the heads of animals ltillcd a t  feasts. Gazipllimi of 

size, and cxteuded some way along the ridge. Jus t  before entering thc villape~ we the 

placc where heads taken in their constant fights wcrc set up on ~ o l e s  about tcn sect 
skull fixed on the top by a pointed peg of hard wood drive11 through the centre. Thcrc 
fifty-two of these, skulls werc lying 011 thc ground, othcrs still in ~osi t ion ; llands mere On 

rmnll sticks stuck up a t  the basc of the poste ; mncl~  might  be said and rvrittcn On Pds' 
and !vhy cannot the custom be stopped? It is widrapread. I n  villrgrs within t\vclvc m'l" 
Imphi1 skulls and s d p s  arc to be seen stuck on spikcs near the villages; and 'low !?zy 
.- -~ -. ~- . .  ~ - ~ ~ -  

Sic in origiunl 



, , RiNsCd strengtll placed in hands of Munipur by arms tllc Indian 

Gorcrnmenb hareglt,cn 
no,v giving in improved lorm. Muni~)or  does 110 good triljes prNllred ? only 'J. 

m,es those 
.I.. is SO desirous to rule ; her erl)e(litions arc mcrc nladc 

Kulils 
and N~~~ of tile valley, aided 1)y wcll-armed sepoys, are al)le to collect 

Lo 
villaeos the hca& \v. saw. Munipur tlluy, ill fact. h * r s  the systen1 

and 
it best be checlzed. 

I ,  s lcvi  
Mlll1ipur attacl<ed on the north, and those a$?in the esl)edition mcllt 

llinlt tllr latick 
valleJ,, llad given IIO proorocation, ccrtaillly no iuformatiou of such 1V.S 

; to the llas Mullil,,lr acted lo l l t l~a l  Agent, 
tile former certainly N.8 despatclled witb(Jut his knowledge. 

towards the Ramlio\vs ? the seizure o r  the chief was a most 
yD B I I . ~ ~  way 
,dcro"s l" yet 

this is a Native State to whom a late politicnl Agent  recommended t h a t  

elndi2n Gonr",,,ent give a present of field-pieces; a Native State  with a n  army 
u,illd ,,, u , , d i s c i l ~ ~ ~ " c ~ ,  and not respectful to European officers, is no source of 

slr,,nlll on this pd of ge frontier shoul(1 we ever be iuvolv*d . p i n  with Burma ; officered 

, sddrillcd by us in re(loced form, i t  might be of some use, and i ts  r ~ ~ ~ ~ e m e l l t s  would always 

' Irlllonn, me least me do is through our Political Agent  prevent Munipur advancing her 

h,undrr). and attackiug tribes without a full IcuowIedge of the circumstauces esamincd into by 
bc political A p t  on the spot. 

49, T~ return to the Iribes. There is one custom of the Zami Nagas tha t  must  no t  I J ~  
crtrlooked, that is, smoliing of pipes made on same plan as those used by tlie Khki  momen; the 
nkcrin the boml t,llrougl~ which the smoke passes l ~ e i n g  put by in small bamboo vessels aud 
fitwards sippd, tile liquor being held in the moot11 for some time and then rejected. Neither 
I ~ , ~ o p v o m a ~ l  nor Tengirnah uor any of the western Nagas smolce these pipes. I Lave already 
lucn~oned their very different armament to the tribes on the west. 

50, Tile next tribe me came across was a section of tlie Tangklil Nagas, a very distinct 
nc.c from tllose oy the north; tbis section has bcen discriminated by Cslonel RlcCulloch as  the 
Mipoh (from " Lahup," a l ~ l t  in Munipur), From the large helmet they wear ; there is eer. 
12inly m u c l ~  that is different in their appearance, especially the way of cut t iug the hair. The 
yanEkul nearer Bluuipur shaves all except a narrow high ridge extcuding from the sinciput to 
[,*iput, and termiuntiug in a little tail tied in a 1;uot. The men of Sllil)vomi, Swemi, Yemai, 
rod hphornai trim the hair dowu to about 14 to 2 inches all over thc head, and b y  shaving a11 
rc,und over the ears, leave i t  somewhat like an inverted basin-shape cut. Many  wear large cir- 
c.ularear.rings of brass-mire and a circular neck-piece of cane stained red and oruameuted with 
onrips; from the fastening a t  the back liang long cotton tassels; these are sometimes of hair. 
Thisornament I uoticed is morn by the Tangltlils as far illto Munipur as Laisen. 

51. The changes that take place in  the different tribes are very gradual one into the other, 
at last thesc accumulating one finds the AnghBmi aud the Tangklil dill'ering most widely; 

snlcor these cliffcrenccs one can hardly describe on paper, for the eye alone can detect the 
'Iglltest difercnce iu cut of hair, manner of putting on their dress, and particularly espression. 
ThlliIbe Gaziphinli men, although belonging to thc Zami con~munity, had nu atfinity to those 
@( Sllipvomi, and tbese again with Yemai, and 60  on into the Tanglclil of the  sou t l~ .  Customs 
~"llliarto the Aughbmi would now and then re-appear, soch as the building of platforms over 
:nvcsand mode of decorating them. All Nagns wear the cane rings mund the leg, just  below 
t g c ~ n c ~ s ~  and the more they cau get  on the better style i t  is with them. The Nagas of the 

aln'a~s dye theirs blaclc, while to the sontli, commeocing with the MjrBms, they are 
fnCmll)' uueolored. Certain Tanglclils wear a plaiteil kind, dyed yellow and rcd, ill &pillg a 

flat fillet of same colorilig round tlre head, and the spear ha~tdle  also ornamcutcd 
~ i l h  plaited cane work laid it. 

"' great distinguishing social custom of the Tangklil, however, is t l ~ e  mcarinS of a or houe~ ivory, or mood, iuto which the foreskin is drawn. When  employed in their L'liirrlllnllg beat 
of the day, they are oenornlly starlc naked, and hundreds were to  he seen '"lng "lus On a 

line of road tlie R& mas constructing. The women, however, dress 
Of tribes, the petticoat usually in broad alternate stripes of black and white, lhe''M1y lo Over 

the breast wrapped round with a white cloth. The chudder or cloth of the Tan'k1U1 
manufacture, and very stout aud s tmnp,  in stripes of n maroon red and indipo, 

white, f i e  red pndomisating ; and tbese colors Uleud most harmoniously. 
"' In TangkB1 villages, visited east of the Laimakhong valley, thc womeu wear a 

"" 'Otto'' 
on the hcad, which is folded and brought back and tied with string be- hind In t'' 'Iat '' hair. These Tangkbls differ by their using the bow and arrow ; the arrows 

' " o ~ ~ '  b""dj and poisoned. The helmet is morn by all the Tanglclils from Shipvomi "Ih K6nt'ck 
?"(I Lais& ; i t  is strongly made of plaited cam, rather conical in  form iu Iton I """ On 

'lBc is f i x d  secunly one or two (generally two) mund discs, ornamented with wn"nl"c cl"lea wllite 
and red beads ; bctween this bangs loosely n circular polisl~ed dire of "I1 "' "" 
col1ical in  the centre, and w h i d  Aasbes in the sun with every move- ll~rat  ; rIs,ll, f. 

I n ,  " lorn of the llelmet is generally a long white plume of feathers, and I ~ a n g -  ' 'I"' 'I1' n(le 
(lists a 1)road band, covered witlI red seeds, and fmm which and fmtn tile 'lfIe n r n a 1 1 1 ~ 1 ~ t ~  hangs 
a qU"1tity of black hair; with this on, his long spear, shield, and dLo, h e  itr8'q most I;jymaa,,le, 



54. The Ta11gk6ls of the villages of M6zimeh or Promi, Phunggum, and shirai ,, 
cllnracteristics which link them on to tribes who tattoo on the east, as the S]lans. ave 

mOrne~ of tllese villages arc all tattooed in a pattern of three parallel lines extending from ulldcr ,he 
lip to  chin, down centre of neck and bosom to the navel, from the shoulders domu to the breutr 
and again down to outside of the arm and occasionally on the back. They are perllaps & 
partic~lIar in covering the uppcr part of thcir body than the other women we saw 

at wort A broad semi-circular collar or neck-piecc of brass is very frequently worn by the men, and a 
no doubt worn as a piece of armoor against a d80 cut. It is very evident that theae ~ j l ~ f i ~ ~ ~ , ,  
in Colonel McCulloch's time, mere not under Munipur, for he distinguishes them fro,,, o,her 
LRl~ l i~ahs ,  virle page 68 in  his "account of the valley of Munipur!' 

" The L611~pa\l th hr north being more warlike, are much feared by those south of them. The women 
former are tattooed, &c.," aud again read the paragraph commencing a t  foot of page 66. 

5 5 .  The Marams are located on the Barak and i ts  sources, and scarcely differ from I,,e 
Anghlmi, wearing like them the shorf kilt;  they are not so fine a race of men; in bllild uone 
carry away the ~ a l m  from the men of the large villages like Kohima11, Mozamah, &e, ~ t , ~  
Ldllfipah, although so highly praised for his superior stature by Colonel McCulloch, I didnot 
notice, \vas particularly tall. The rooling of houses with sllingles is mainly dcpelldent an the 
proximity of pilie moods, and is not a custom peculiar to the Tanglclil or L!ihlipaI~. Tlvdoo 
of the Ldhlipah is, as Colonel McColloch justly remarks, a very fine animal, quite a dlfiRi 
breed ; when young thcy have long thick soft hair, but they lose this to a great extenta,lbeg 
become adult. 

56. The Kliki colonies in Munipor are gradually moving away north to the Burnil, 
will many of them settle there eventually. 

Those in the northern valleys are Thados, or, a s  they are called in llunipur, "Kh~n$a~: 
The most flourishing colony I saw was a t  Aimulkrin, west of the Koimdrli valley, audclosDto 
the Baralc; i t  is also the most northerly. 

57. I was much interested to  find, on entering the AnghRmi country, that tliey and other 

St0110 monumonts. Nagas also erect monolithic monuments like the Kl~iiis, 
and tha t  the custom was still in force. Thc finest slalisnrr ... 

to be seen near Sopvomah and Togwema ; they arc quite equal in size to those iu the KllQLiHil$, 
Large stones are also set up on three or more supports in dolmen form. These on ~b 
Sopvomah ridge were all of sandstone, which must, a t  the cost of vcry great labor, h a v c h  
dragged up out  of the bed of the Zullo, the ridge being of friablc shales. They move Ibt 
stones on wooden sledges constructed for the purpose, dragged by ropes, and role. 114 
where necessary. The Taugkbls do not greet t,hese larger monuments, but in the v i l l p  
of Prowi and Phunggum I noticcd long lines of small stones, generally the whik aralltnd 
lime-stone, sunk nearly flush with the surhcc, and extending for many yards along t h e  ridw 
of the paths leading from the village; and rows of small stones, two or three feet hi$, vtrt 

here and there noticed. 
58. Among the Anghamis they are set up by individuals during their lire lime to 

perpetuate their own rnemoty and tha t  of the feast given a t  the time; after a day or tn-o 
of feasting the men asseml~led, all go in a body and drag in the stones, which nrerct apoo 
the side of the principal road near the village or on a conspicnous knoll. The number xl 
is apparently unlimited, and tbcy are arranged differently to the KliBsi stones, thela@ 
and highest on the riglrt, the others in gradation of size. I havc secn as many as tnrlrc h 
firteen in a row, but  one to  three is the most usual number. 

59. East  of Tellizo the villages on thc main watersbed are 1, Ye~ni or Yenlai; ?I 

Aphomai ; 3, KAchai or AchRmi ; 4, I-Iumi; 6, Tnloi; 6, 
On the liue of bouudnv, be. Langthang;  and 7, Siarhi. North of aud near tile lV2tur. 

shed wc liavc 1, RhzBmi ; 2, Thiz6mi ; 3, ~ll i~l l imi;  41 
Sllipvomi ; 5, Raimeh ; 6, Thiwa; 7, Pl~nnggum ; 8, Hwininy ; 9, Ukrnl; and 10, Nllnbrar 
O f  these I am of opinion Munipur has had for somc years a ccrtain I t i ~ ~ d  of intcr~o~1rqe.a~~ 
influence; they arc 1, Yemi ; 2, Aphomai ; 3, I(6chai ; 4, Humi ; 5, Taloi; 6, IInlnlog; 
7, P1111nggom ; 8, TJkrul; 9, Laugtllang; and 10, Siruhi. On Gaziphimi a raid was mad' 
by the Munipuris somc years back, and that  village bought its sarety by a I'V"~nl 
of cloths and othcr thin,os, but  this village and certainly RBzBmi a d  the otl~crs cO"'l'O~ln~ 
the ZBmi group have ncvcr lwen under Munipor or paid an~lual  t r i h t e .  This year ccrtall"~ 
Swemi and Mezimcli assisted Munipur a t  the destruction of Gazipllimi, but this so'r'y 
due to thc existence of old 1)lood feuds. Shipvomi had not paid tribute. I t  i3 not 
years since Munipur bas established any kind of influence over Ycmi ; i t  was formerly 
large village; the refusal to pay tribute llad led to  its l~e ing  borut, nnd a 11uml)er of 

'Irn 

were killed ; t l ~ e  village yet sllows tllis in t l ~ c  l)adly-lJuilt houses and,l)artly bllrnl timber l"'! 
into them. Rairnclr and 'l'hiwa openly declared their iudependcnce I U  our camp at Kicball 

:lnd I do noL l~clievc pay tribute yet. 

60. Aftel. the cstd,lisl~mcnt of thc Thanna at  Promi latc last m~lumn, t,llc nrunll!l"" 
pcnrt'rated down tlic rivcr c a s t  of Swemi, and over tile next ridge t,o the No11fturn 
1111 to the v i l l ag~r  or Vum( or 'l'hlls~lm, .11(1 L ~ p ~ l u m c ~ l  or Wal~ong;  they kllo\v l>llt l i t l l c  01 
tllc villages of CLullo rud  Kubsom; all their informnti3n is supplied by the 



L,,nll, n,hoa,,aea M M ~  to the top of S h i r u i ~ r a r  ; but  the M u n i p r i s  were quite 
in hhr  kconce, ,,in, he vll laps on that side, and their map had evidently been pu t  to- 

t* lid ol ,hil man in Munipnr. The line of main watershed would, 1 think,  
b e t h e  bNt bollndar)', leaving to Munipur all villages situated on it,  who would c o n t ~ n u c  

cullisation on both as usual, but would give the M u n i ~ u r i s  no excuse for crossing 
(he bollndarY at that polut! or interfering in any way with other villages. To throw ill 

HviDnriog,nd ukrul a very slmple modification can be made. 

61. B~ ~ l l ~ ~ i ~ g  the main watershed east of Toloi, to  where the road turns north t o  
Rapfa r ill, 

a Trig-onornctrical Station has been Imilt, thence down the  very marked 
nvine to the Lauier and junction of the Shirni stream up to  the peak, where i t  mould follow 
,he main q a i n  by the peaks known in our triangulation as F a r  Blue Range, 
Nos, 4 , 5 , 2 ,  and 1. To more than the villages such boundary would give Munipur has no 

iu the strict senfie of the term. 

g., ~ t ,  might have been expedient to have made other modifications, b u t  this, if I may 
to express au opinion, would now be most impolitic, after the  manner  in  which 

lheofieers deputed by Government to sett,le this line of frontier were thwarted, and even 
by servants of the Raja like Major Romah Sing, and the  double-dealing game the  

)lanipar durbar mas playing up to the middle of March, which very nearly caused the  
laiJureol !he expedition; nor was the bearing of the Raja  toward^ the  Political Agent  of 
(heNagaHillsof the nature i t  should have been, plainly shown b y  t h e  long interval of 26 
~~y~~hiehmere allowed to elapse before any u o t ~ c e  was taken or  a return made of our  
Iricodly visit upon him. 

63. Ieannot close this report without recording the truly zealous aid afforded to  the 
survey operations by Captain J. Butler, Officiating Political 

Anillanceof Politicel Agents. Agent, Naga Hills. Hav ing  a knowledge of survey work, 
he well understands i ts  requirements, and can allow for the  

claneeg of weather and unforeseen difieulties tha t  so often entnil delay and retard work. 
H1shomledge Of the ?eO~le, energy, and phyeical powers make him just the man for such 

me on- To Colonel Mowbray Thornson m y  thanks are also due for 
lheassishnee be rendered us on the Munipur side, first, in obtaining the ~ ~ j ~ ) ~  sanction to 
nurtafing Ilp in tl'e valley, and secondly, the  aid afforded to hfr. Ogle when working 
'lone' Th!officer~ I mention, is very anxious that this survey party should take up 
Ihe'mainlng unsurveYed Part of Munipur, and that, should he remain in political charge, 

be to proceed with him and lay do- the eastern houndary in the ~ ( ~ b b ~  "Ib and visit the valley of Jatrik, lately invaded by the ~ ~ ~ i ~ ~ . ~ ,  a that 
'dalnly lbOuld be lmkd inb,  or  dimcult question. may a r i ~ e  regarding the boundary of Bumah in that quarter. 



R p r l  of progreaa i n  t4.e DILA~VINO, G E O ~ ~ ~ A P I I I C A L  COMPILING, and ENanlvlwG 
Surce!or -Gene~a l '~  Ofice, Calcutta, during the year 1st Jouuary to 3 la t  December 18,3 1' 

J. 0. N. JAMES, ESQ., Assistant Surveyor Qeneral. 1 J 

The usual tabular statements of work completed and in progress in the drawing, g,o. 
graphical compiling, and engraving branches during the year 1873 are llerewith 

2. Under the Surveyor General's instructions, my attention has been directed to the  compilation of geographical materials from the results of final sllrvey for the sheel$ 
of the  Indian Atlas, a s  i t  was found on Lhe transfer of the engraving to India in 1868.69 
that  heavy arrears representing the completed surveys of a t  least eight years had aceumll. 

luted, while the combined outturn of the topographical and revenue sllrveys nearly 40,000 square miles ann~lally wns heing added to  these arrears. 
3. Great efforts have, therefore, been made during the past five years to complete r8ir 

drawings for new sheets and to fill large blanks on the old ones, so that the engrarino might 
he pushed on, and the  publication of the sheets of the Great Indian Atlas be ke°ptmon 
closely up to the  date of surveys completed and in progress than has hitherto been 

4. All that  hns been done from 1869 to 1872 to further this very desirable o\ljeet, hs 
been fully described in the printed Annual Administration Ileports of previous seasoos, 
I shall now report only on the  progress during the year 1873. 

5 .  No less than 115,000 square miles of topography have bcen reduced from the de 
o f  1 inch to 4 inch to the  mile and fair drawn for variolls sheets of the Atlas, as detailediu 
the  statement attached. Thls large area covers 7,188 square inches of paper, and reprewotr 
the  contents u p  to margin of thir ty and a half quarter sheets of the atlas, but as much 
i t  went to fill blanks on t , l~e old full size plates and on several incomplete quarter 
i t  is distributetl over 47 plates, and embraces portions of vario~ls British districts in Uenpl, 
t h e  Central Provinces, Oudh and Sindh, and in the Native States within the Indoreand 
Rajputaua Agencies, and in the Vizagapatam Agency of the Madras Presitlency. 

6 .  I n  addition to the above the 4 inch district n ~ a p s  of Darjeeling, Hazara, and Chind 
wnra, have been coml)iled, and the drawing (outlines and names) of District Darjeelin; bu 
been completed. Considerable additions have also been made to the standard 32 rniles=l 
inch map of India, to the sn~iiller map on 64 miles = 1 inch, to the standard 16 mil@ = I 
inch map of Bengal, and to various other general maps (vide statement). 

7. A map of the Rombay Presidency, scale 32 miles = 1 inch, to illustrate the A.l. 
ministration Report, has beeu compiled. Additions have been made to the map of Oudb,16 
rniles=l inch. 

8. Of the 1 inch =I mile sheets of the  early portions of the Ganjam and 
Chota Nugporc Division, Rewnh, and Khasia, and Qaro Hllls Topogmphicsl Sul.vegs, 91 
wrre token in hand and 12 sheets have been completed ; of the remaining 22 sheets ~ b t M \  
drawing is in progress. Of  the  first portion of the Orissa tributary state's topographiml 
survey, 9 sheets on the scale of 2 miles to the inch (actual scale of field survey) are in  band. 

9. A map showing the country around Kirwee and Kalinger, in the Bands District, 
1 mile=l inch, and one of the country roond Roorkee and Hurdwar, scale 2 
inch, were compiled for the military camps of exercise. 

10. A preliminary map, to illustrate the Surveyor Generd's report to ~overnmentnn,lh' 
wrvey operatiens on the enstern frontier of Hengal, in the Lnshai, Tipperah, North Chl(la. 
gnug, and South Cachar Hills, was fair drawn for reproduction on half scale by pllotozincn' 
graphy. The final compila~ion map of the Eastern Frontier, scale 4 miles=l inch, hashn 
well atlvnnretl. A final map of the Gar0 Hills, scale 2 miles=l inch, for reductioo totb' 
1 inch scale is in progress. 

I I .  A ninp of Sirldh, scale 16 miles=l inch, and several district and divinion maplrO' 
locnl and il~lprrial gazetteera on small scales have either heen completed or are In vannus 
stages of progrene. Of miscellaneous work, such as transcripts of portions of mnp' 
cllarts, plans, &c., tletnils are given in the statement attached. 

12. Of proof sheets of engraved, lithographed, and photozincngraphed m'?~,'~'' '  
were cxarr~il~ed, 24,569 sheet maps were colored, and varlous addit,ions nod corrrctlons 
hand were niade on 2 13 sheet maps. 

13. To Government officials 25,817 maps were isvued on service, 5,090 
finrwarcled to the India Office, Geographical Department, and 5,384 maps were desIJetch''' 
to local sgenta for sale. 

14. I n  the ahove paragraphs I have endeavoured to  describe briefly the rorn. 
plete? pnd in progress, hut the detail8 connected with each description of work, viz.l brd 
comp~llnp, fajr drawing, copyi~ig, kc., are very numerous and could not possibly ba deqcrl 
w~thnut  tile llmlts of n professional report. 

1.5. I hnve much plehsure in stating that  the greater portion of the nrresr9 d"wi.nS 
c~nnectetl a ~ t l ~  the progleas of tbe Ilrdial~ Atlas sheets have been cleared, nud what rema'"' 



dealt 
detriment to the advancement and completion of many 

easily be 
;arul diulricl m93 &,,,j 

compilat~ons, which shall have due attention now. 

6nm ldsg  it 
arranged that this office should undertake the compilation on 

,k inl sole ,,f all the n su l t~  of the revenue surveys. The ~ ~ s u a l  pographical maps of 
d i s , ~ t , 3  are Ihenrore completed here now for publication. The f inch maps of each season's 

oree sheets, which were formerly rendered to this ofice by the topographical 
wrt, or d? survey PrfiL have for various seasons been discontinued, and these changes have very 
mojiderably increased the work of this office. But for the good aid rendered by photo- 

s,lch as reduced ~ i l v ~ r  prints, blue prints to scale, &c., i t  would bave been impossib!e 
g m p h y ~  lhls "fice hRVe kept pace with the demand for fair drawings for atlas sheets, now 
,ngla,,illg bolh In Indla and England, or to have completed one-half the fair mapping of 

descriptions that have been finished during the year;  and I am greatly indebted to 
Optais J, Waterhouse, Assistant Surveyor General in charge of the Photographic Branch, 
lor [he re;ldy help he renders me at all times. 

17, I beg to bring to your favorable notice the excellent services rendered by 
)lr. J, F, Blner;s, surveyor and chief draftsman. His zeal and ability are well known to 
,,,, H~ is devoted to his work and seconds my efforts a t  all times with great prornpti- 
iude skill. Mr. A. Chamarett, srirveyor and geographical compiler, has worked 
R.pll and steadily. He is a skilful compiler, very quick and accurate, and his profes- 
,inllsl kllornledge and experience are of great value in this office. Mr. D. Atkinson, 
,urve~or and  officiating 1st draftsman, continues to render good aid a t  all times ; his services 
hare alreadv been specially brought to the Surveyor General's notice in connection with 
,he complete revised set of tables for the projection of the sheets of the Indian Atlas. 
\lr.T. nl. Babonau, record and store keeper, is very attentive to his duties, and after much 
lahr has succeeded in arranging systematically all the publications of this office. 

18. ENORAVINQ BRANcEL-I~ the engraving branch, 14 quarter-plates and nearly 
one.~hird of an old full plate (double elephant size) have been completed and published 23 
q~arl~r-plates are in hand in various stages of progress, and additions and corrections have 
lie11 m;ltle in 9 of the old full-size plates. Several of the new sheets await the completion 
a l  [he hills. 

19. The map of India, 64 miles=l inch (in four sheets), has been well in 
fiullinc maps of the Presidency and Burdwan d~visions, scale 16 mileszl inch ; and a of 
&u6alnutl  Assam, 64 miles=l inch, has been completed in olltIine for the imperial 
G~nsider;ible additions and correctioos have been made to the copper plates of simmls plan 
a i C a l c l h t a ~  but much more is yet needed to render this plan a fine representation of the 
Pre*ll( slate 01 the capital of India and its 

?n. Variousotherj'Jb~ have been executed, which are detailed in the statelnent attRche,j ; 
!'i08in1~resaions iu all (including proofs and transfers for stone) have been taken during 
ll~r ).car. 

11. Wiih the limited amount ~f trained European agency a t  our disposal, aided by 
~srlially trained natives, a very good rettirn of work has been completed. Better progress 
"'auld lleve been made with the sheets of the Indian Atlas, if the engraving establishment 
had 'lee0 stronger in European hill etchers. By the succession of Mr. J. F. Walsh the 
*-lahljrhmeot has been still further weakened in this most necessary element ; but the  
S1l~erlnl~nde~t, Mr. C. W. Coard, has devoted much careful attention to training some 
I1"1\esto [his description of work, and two of them are now employed i r  hill etching on 
allas rher~s. 

2 2  111 tile native engravers and apprentices engaged in 1169 are now fully employed 
"Ihche.. of the Indian Atlrs ;~tlcl other snlall maps ; but they are still greatly dependent 
"O the Eurollean engravers for C O U S ~ I I I I ~  heln. 

3 Mr. Cod ' s  labors and exertionsL cannot he too highly commended. He possesses 
:'rm"nrt 111 denllllg with and twining untivrs, and Ilia watchful supervision over all the 
'Or' i n  Progress is very allpalout i ~ r  the fiuish of every sheet or isup executed under his 
alal~agtn~~~,t, 

J. 0. N. JAMES, 
Assistant Sarcqyor G'entral, 

I n  charge, Cartugraphic a d  811graving Braf~ches, 
Ssrceyor General's OJire. 



COMPILING, DRAWING AND GEOQRAPHICAL EXAMININQ BRANCH, 
SURVEYOR GENERAL'S OFFICE. 

Stafe ,~ent  Jocoing the nature fl the work pefloormed, and the progress made, from lrt Ja,,,,"'Yo 

3181 December 187.3. 

I ~ n l ~ - S t a n d a r d  Map, in 6 sheets .'.. 

-- - 

INDIA-No. 3, reduced from the 
above, 4 sheets. 

MLPB. &o. 

JNDIA-For a General Map of the 
World. 

B ~ ~ o ~ ~ S t a n d a r d  Map in  outline, 
4 sheeta, provinces under 
thu Lieutenant.Oovernor 
of Bengal. 

BENOAL-North.Eastern Frontier of, 
3 sheeta 

SOALE. 

Miles. Inches. 

B~OAL-North-Eastern Frontier of, 
3 sheets. ... B m o ~ c W e s t e r n ,  in 10 Sheets 

w- 
P~oornss IUD Reurann. 

--_ 

B ~ ~ a A c W e s t e r n ,  in 10 sheets ... 

Pmrsm-Outline Map (engraved) ... 

OUDH-Outline Map (engraved) ... 

SINDH-Outline Map for "Gazetteer" 

New materials from the several m~wepa in 
Pm gress inserted. Suspended, awaiting ruder 

RllrVRV. 
Fresh &litions made in original and drp pm,, 

from recent surveys, and also of the eounhia 
bordering on British frontiem, from theh  
authorities, mi.,  Bunnah, Chin4 Cubmt4 
Afghanistan, Turkistan, kc. Names nrinrn 
on sheeta 3 nnd 4. Engraving. 

Sheet 7. Portions of the protected hill 
inked in. Suspended. 

New district and sub-divisional boundaries snd 
names inserted ; province of Aasam and Ibt 

surronnding coontry, from beat arnihble 
sources ; the Lushai country recently survejd; 
also the Garo Hills. Compiled and dlvwn far 
publication. 

Additions made from surveys to date, in Amm, 
the Goro, Naga, and Lushai Hill* In 
progress. 

To illustrnte the aurvey reports on the h 
Frontier. Preliminary Map. 

Sheet 13. Parts of Haunltebagh, Manbhmrn, 
Loharduggm, Sonthal Pergunnahs, Beerbhmm, 
LC., compiled and drawn in outline. In p 
gress. 

Sheet 11. Compilation of Nepal, showing L 
recent explorations, routes, kc., from the hal 
available materials. I n  progrea 

Portion of Turkistan and countries on north 
and western frontier reduced, and added on I 
dry proof. Engraving. 

Additions made on a dry  roof of a portion of 
hepnl, and various other additions. Numa 
written in-For '' Gazetteer ". Engraving. 

Compiled and drawn in outline. Writing of 

I I -  names in  progress. 
B ~ H B A Y  ~ES~DENCY-Prel iminary 32 = 1 Compiled and drawn for the Bombay Governmen( 

Map of. Admi~istration Repod. Being printed. 

DIVlSIONAL MAPS. 

 cam^ NAOPORE DITI~ION-2 sheets Genernl ofice compilation. I n  p r o w ;  
finished. Suspended. } Skeletnn Maps, to illuatnte the f d e  "lie 

operations and other prqiects. 
I Drawn for the " Imperial Gazetteer" of BeakL 

BUUDWM DIVISION ... ... 1 16 = 1 I E n g n ~ g .  
DACCA ~) IVISION ... ... 16 = 1 I n  progrems. Outlines finished 

DISTRICT MAPS. I 1 

{ Drnrn  for the 61 Qazettee~' of the ~ 0 d . W . ~  
e m  Provinces. Engraving 



. the ratf~re of the work performed, and the progress made, from 1st January l o  
~ , , , / ~ ~ c " l  do"'"? 

3 1 ~ t  Decemlrer 1873,-coutinued. 

Pnoo~sss AND Rsarbniis. 
.-- 

I A ~ ,  kc. 

/--- 

1 D E T R I ~  ~ l i ~ ~ S - d o n l i n ~  
I 

DlsrslCT SlUA "' 
. 

0,srnlrn E4zrRA "' 
... 

Dlsr~lcT C U I N D W A I ~  ... ... 
D l s r ~ l m  D ~ E B L I N Q  I.. ... 

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

MAPS, kc. PaoGnsss AND RESIABKS. 

- I- 

SOALE. 

?diles. Inches. 

BUWTU ... . . . ... 
GARO HILU ,.. . . . 

4 = 1 
4 = 1 

4 = 1 

4 = 1 

Prepared for the Settlement Report. 
Reduced from sheets of the Revenue Survey. 

Outlines finished. Names in progress. 
Reduced from sheets of the Revenue Survey. 

Out l i~~es  in progress. 
Reduced from sheets of the Revenue Survey. 

Sheela of the Allas of fi~dia-Engravig~g igz b d i a .  

8 = 1 

4 = 1 

BL1 2 quartera, S E., X. E. ... 
,, 3 ,, N. E. ... 
,, 9 ,, S. W., N. E ... 
,, 34 ,, N. E, & S. W. ... 

51 ,, 8. m., S. E ... 
1, 52 ,, N. E., S. E, ... 

11 53 I, N. E.,S. E, 8. W. 

,. 61 Full Plate .,, ... 
67 ditto ... .. 

72 8. E., N. w., N. E. 

3 $  73 Rill ,., ... 
qllarter, N. .-. 

" 93 N* 8. E., 8. W. 
I 

I Outline and names finished. Hills to be 
drawn. 

A new Compilation Map of Bhootan, from the 
best available information. I n  progress. 

Find compilation. I n  progfess. 

Part of Sindh.-Hills drawn on a dry proof, 
Part of Sindh -Hills dlawn on a dry proof. 
Part of Sindh.-S. W. Sand Hills drawn on s d ~ y  proof, 

N. E. compiled, and hills drawn. 
Parts of Jeypoor, Udepool; and Boondi Native States, and 

Ajmere.-Additional material from recent surveys to date' 
compiled and drawn in outline on dry proofs. Hills to be 
drawn. 9. W. in progress. 

Parts of Kotah, Boondi, and Gwalior Native States. Hills 
drawn on dry proofs. 

Parts of Gwalior and Tonk Native States. Additional surrey 
results to dnte, compiled and drawn in outline on dry proofs. 
Hills to be d~awn.  S. E. in progress. 

Parts of Bhopal Native State, and Districts Hoshungabad, 
Baitool, and Chindmara, of Central Provinces. Additiol~al 
sulvey resultv to date, compiled and drawn in outline on 
dry proofs. N. E. in progress. Hills to be drawn 

Gap in the Kondah Hills, soutll of the Neilgllerries. Compiled 
and drawn to colnplete the plate. 

Park of Oudh and Nepal required, to complete the plate 
uuder compilation from recent surveys and best available 
infolmation. I n  progress. 

Parts of Districts Chindwara, Seoni, and Bhundara, of Centml 
Provinces. S. E. compiled and drawn. N. E. Hills drawn 
on d ~ y  proof. N. W. uuder compilation. In  progress. 

Part of Distlict Chanda of Centml Provinces corup~led and 
drnwu in outline on dry proof. 

Part of Oudh. Hills drawn on a dry proof. 
Parts of Jeypoor, Bustar, and Godavery talooks, Vlzaga1,atam 

agency. N. E. and S. E. compiled and drawn. S. W. under 

" '05 > I  S. W. ... 
$1 107 
.. 108 }pull Plate ... 

. a .  

compilation. I n  progress. - 
Parts of Belnapur and Sumbulpur, Central Provinces and 

G u j a t  States, Chota Nagpur Division, under compilation. 
I n  progress. 

Jeypoor, Kolal~andy, Panchpettn, kc.; Vizngnpatam Agency, 
and the vortion known as the "Saora eal)." com~iled and 

1 I3 P,ll plate .. ... 
33 113 ,, 

~9 ... ... 

- .. 
drnwu i'n ootline on dry proofs, to co~nplcte the plntrs. 
Hills to be drawn. 

Pnlls of Haznreebagh, Beerhhoom, and Manbboom. Hnzarec- 
bag11 under cotr~pilatio~~ on dry proof, to complete the  
plnte. I n  progress. 

part of thc Garo Hills required, to complctc this plate. 
Under compilntiou from recent surveys. In  progress. 



Sheeta of the Atlas of India-Engraving in l ~ i d i ~ , - c o n t i n ~ ~ ~ d .  

F 
MAP% kc. I PBO~I~KSS AND RsxAaxs. 

- 
Parts of Goalpara,Durrung, Kamroop and Garo Hills, eompild 

and drawn with hills. A small portion of the Garo Hillsao 
the west under compilation from recent survey. In prm 

Part  of the Naga Hills from recent surveys to date. Compild 
and drawn with hills on a dry proof. 

Sheets of the Allas of India-Engraving in England. 

Standard sheets of the Topographical Survey, re-drawn for Phdlozincog~oyhy. 

- . 

Sheet 51, quarter N. W. ... 
,, 54 Foll Plate. To complete 

blank portions. 

,, 69 quarter, S. E .  ... 

, 70  ,, N. W., N. E. ... 
,, 71 ,, N. W., S. W. ... 

,, 69 Full Plate ... ... 
,, 90 quarter, S. E., N. E., N. W. 

,, 93 ,, S. E. ... 
., 104 Full Plnte ... ... 

, 8 3 ,  ,, ..a . . . 

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

~ ~ A P E ,  &c. PBOOBKBB AND RBMABE~. 

P a r b  of Jeypur and Kerowli, compiled and drawn mith killl 
to  complete the plate. Proof returned to England, 

Districts Hoshungabad and Nimar, Central Provinces, mm. 
piled, and drawn with hills, complete, on a dry proof, h m  
England, and returned. District Baitool wanting tomb 
plete the plate. 

Parts of Punnah, Churkaree, LC., compiled and drnnn i& 
hills up to the boundaries of Banda and Hameerpoor, 
under survey,) and proof returned to England. 

Parts of Bijawar and Punnah, compiled and d r a ~ n  with & 
to  complete the plates. Retu~ned to England. 

Par t  of Bhopal, compiled and drawn with hills to eoluplt~e 
the  N. W. plate. Proof returned to England. Plate S.W., 
Chindwarra portion, under compilation. Nearly ready. 

Rewah, compiled and drawn with hills to complete the phk. 
Proof returned to England. 

Parts of DistrictBelaspur, Central Provinces, and vnriossGurjab 
States in Chota Nagpnr Division, with parts of Rewnhnol 
Sohagpur. S. E. compiled and drawn with hills and retan 
cd to England. N. E. and N. W. compilation in p r o p  

P a t s  of Jeypur and Bustar, compiled and drawn with bilk 
The plate completed and retnmed to England. 

Hazareebagh, Lohardugga, and Sirgooja, of Choh NW 
Division, compiled and drawn in  outline. Old and orr 
work adjusted. Plate completed and returned b ED@ 
Hills to be drawn on fresh dry proofs. 

The Western Dooars and part of Bhootan, from best avdb't, 
sources, compiled and drawn v i th  hilla. Old and new *ark 
adjusted. Plate completed and retomed to ~ngland. 

- - -. -- 

CHOTA NAGPUR L)IVISION, Stuvep 
Sheeh 9, 10, 11, 12, 13, 
14, 16, 21, 22, 23. 

GANJAU MD ORISSA SU~VEY.-Old 
serics, Sheets 1, 8, 19, 34, 
35, 36, 37, 68,84, and 86. 

Sheets 21, 38, 45, 61, 70, and 72, 7, 
9, 11, 59, GO. 

Sheets 12, 13, 14, 15, ISa, 26, 27, 28, 
und 29. 

K l r ~ s r ~  A N D  GARO Rills Survey, 
Shccls 16 and 17 in  one. 

NORTE~-EAST D I V I S I O N - C C ~ ~ ~ ~ ~  Pro- 
vinccs survey, Sheet 11. 

REWA AND BUNDELKUND Sorvey, 
Sheet 10. 

Y iles. Inches. 

1 = 1 

1 = 1 

1 = 1 

1 2 = 1 

1 = 1 

1 = 1 

1 = 1 

Projected and in prograss in various 

Projected and re-drawn from the original leld 
sheets. 

Projected and in progress in various shge4 

Ditto ditto. 

Re-drawing the hills of half sheet. 

Projected drawing in progress. 

Projected and re-dmwn from the origlna' "IJ 
sheets. 



~fi~~el laweoas M a p ,  Charla, Tracings, a n d  Extracts. 

J. 0. N. JAMES, 
Assistant Swveyor General. 

CountrY between Kirwee & 
, Roorkee &~,.b& ,., 

D,s&cr  BANI)^ .., . 
Bronwho TOpogaphical Sumey, 

sfasons 1661-62-63-64-65. 
Lccah.ow,-~ity, civil Station, and 

Cnntonmcntu. 

AcRn,-~itg, Civil Station, and Can- 
tonmenk. 

H ~ ~ ~ ~ - ( N ~ ~ ~ ~ ~ ~  Dominion) and 
Bear, Ceded Districts. 

cnJnu Onlss~ Sunvsu.-Sesson 
1850-51. 

 topographical Survey, 
Senson 

~ ~ m o n , - C i t p  and Station ... 

BEXO.T~ BEHAR, AND ORISSA, WITH 
Assw.- 

R~ssmw DIVISION.-On vellnm 
cloth. 

B ~ ~ C G U L P U R  DIVISION.-Ditto. 
Rigonornetrial data ... ... 
Omtions and additions to Topogra 
phial Survey Sheets. 

bmtions and additions to engraved, 
lilhwphed, and photozincograph- 
d maps. 

!~%W~hed snd photozincograplied 
"p9 and plans colored. 

A1lasabeeh and engraved maps colored 
Pmhexarnined of atlas sheets, maps, 

charts, and plans. 

Pnoon~ss ~ h - D  Rraraaps. - -- 
IIA?~, kc. 

/-------- 

~ ~ A L E .  

Milen. Inches. 

Numerous tracings, extracts and copies of maps, cbarts, and plans, have been 
prepared, which cannot be specified in detail. 

: = : 1 
4 = 1 
1 = 1 

1 = 1 

4 = 1 

2 = 1 

4 = 1 
ft. in. 

400 = 1 

Miles. Inches. 

64 = 1 

4 = 1 

. . . 
{ : = : ] 

Various. 

Ditto ... 
Ditto ... 
Ditto ... 

Drawn for w e  of the camps of exercise, 1873-74. 

Extracts on vellum cloth made from original field 
sections, for 

Triangulation charts projected and drawn, aud 
tracings made of the same on vellum cloth, with 
trigonometrical data inserted. 

Boundary adjusted and drnwn from surveys of 
Settlement Office13. 

Tracings made on vellnm cloth from the original 
field sectiona, for 

Tracing made on vellum cloth of chart of triangu- 
lation, for 

Tracing made on vellum clotl~. 

Revised for the " Impell'al Gazetteer." 

For Bengal Government for famine works. 

Extracts for various Government Officers, 

49 sheets exambed and c o m c t a l  

Railways, boundaries, territorial names, b., in- 
serted, examined, and corrected, 213 sheets. 

21,707. 

2,862. 
730. 



ENGRAVING BRANCH, 1873. 

Statement of work completed and i?l, progp'ess in the Engraving and copptr. 
plate Printing Brunch of tlce S~we~or-General 's  Ofice durilrD lhe 
year 1873. 

Atlas Weets completed. 

Qnurter Sheets ... 

A tlaa Sheels i9a progress. 

2 S. m.* 
3 N. E. 

9 S. E.' 
9 S. W .  
11 S.W.  

33 N. E.* 
33 S. 6.' 
34 N. E.' 

51 S. W. 
53 S. E.f 
68 

86 S. W. 
87 N. E. 

124 N. W. 

125 N. E. 

K ~ m c h e e  Collectorate, Sindh, finished. 
Portions of Shah Bonder nnd Mahomed Khan's Tanda, sindh, 

finished. 
Small portion of the K h y r ~ o o r  Stnte, Sindh, finished. 
Khprpoor State, Smdh, finished. 
Small portion of Shall Bunder and Runn of cuteh (so&,, 

finished. 
Portions of Jeypoor, Jodhpool; Shekawati, &c., in the R~~ } putana Agency, finished 

Portions of Jeypool; Tank, Kotah, kc., Rajputma A ~ , ) ,  
hished.  

Portions of Gwaliol-, Kotah, &c., in the Indore Agency, ~&hpd, 
Hoshungabad District of the Central Provinces, finished. 
The old full plate containing a l a s e  portion of Oudh, a 

heavy sheet, h ished.  
Portions of Oudh and Nepal, finished. 

Ditto ditto ditto. 
Portions of the Districts of Goalpara and Kamroop, Akqm, 

finished. 
Khasia and J p t e n h  Hills, Assam ; a very heavy sheet. 

I Plates in progress. 

1 N. E. 
Quarter Sheets ... 

la S. E. 

Plate engraved in England ; hill work had to be made mad 
darker. 

Ditto ditto ditto. 

1 2 N. E. 
2 S. E. 

9 N. W. 

10 N. W .  

34 N. W. 1 34 S. E. 

Small portion of hill work done ; plate put down for other work. 
Additions and corrections to outline and writing done; hill aork 

just corun~cnccd. 
Outline and writing additions done ; hills in progress. This p l ~ l p  

was partly engraved in England by Mr. Jolm Wnllter. 
Additions completed ; plate published 1872. 
Sheet additions and railways finished. 
Plate projected; border line cu t ;  plate put down. 
Ontlino and writing finished; waiting ordm3 before cornmen, 

34 9. W. 
51 N. E. 

I _--_.--z; L 
--- 

These plates are not Cull up to lusl.gius. 

cing the hi!ls. - 
Plate projected; border line in hand. 
Plate engraved in  Englnnd ; small portion had to be taken 0111 

on account of havinc been engraved wrong ; re-engraved fiJM 
and sent t o  press. 

51 S. E 1 Additions nod c o m c t i n s  6nisb;d ; plate puilished 1871. 
6 2  N. E. I Otltline finished; writing just commenced. 
52 S. E. ' Outline finished ns far ns dmwing. 
53 N.  F,. 
63 S. bV. 
61 
67 

Outline done; vr i t ing in progress, only a smnll pot%ion. 
Outline finished as far as drawing. 
Sheet plate engrnvetl in England ; additions finished. 

Ditto ditto additions nud rnil~vnys fillishfll. 
72 N. X. ,Outline and writing finialled ; hills about to he commenced. 
7 2  S. E. Ditto ditto sand dotting, &c. 
7 3  I Sheet; full plate old portion 11n.q been cleaned OR for n0.v lwrk, 

88 
Outline done ; writing wcll ndvanced. This is a llr*vY sheet. 

Outline done ; writing in 1,rogrcas. Tl~is is nn exceedingly 1'"''I 
~hce t ,  one of the old ~Lects. 



Total 16 Plates. 

-----_ 
--A 

Outline and writing finished; waiting orders before commen- 
cing t<he hills. 

Outline done ; writing in progress. 
Sheet additions and railways done. 

Ditto ditto ditto. 
Hill work etched ; writing finished ; plate put down for want 

of hands. 
Outline done ; waiting orders to commence the writing. 
Outline and writing done ; hills in progress. 

Ditto ditto. ditto. 

} Sheeks ; tracing commenced. 

Map of the Presidency division, comprising the districts of 
24-Pergunnahs, Nuddea, and Jessore, finished. 

Map of Oudh ; outline completed ; writing about oneeighth done ; 
$ate put down. . 

Plan of the town and fort of Ealiniar, in  the Banda District; 
outline and writing done; hills neahy.finished. 

Uap of the Bnrdwan division ; outline done ; writing in progress. 
Map of Bengal ; outline finislied ; writing in progress. 
Map of the Punjab; the north portion re-engraved from new 

drawings. 
>hart of the north-west, quadrilateral ; writing in progress. This 

is a heavy sheet. 
3imm's plan of the town of Calcutta ; heavy corrections to all 

four sheets ; shading water tanks in progress. 
Index chart to the Gmat Trigonometrical Survey ; additions corn. 

pleted. 
Nap of India, 64 miles = 1 inch, four plates ; outline done ; 

writing in progress ; three plates put down. 
Four beautifully engraved alphabets of open letters, of four 

different sizes. 
1 large platc of specimen slips of writing for copies for native 

engravers to copy from. 
1 plate of sizes of specimen of sizes writing-specimen to he used 

for the four sheet map of India, scale 64 miles = 1 inch. 
1 plate of specimen of writing of sizes to be used for the map of 

Oudh. 
:leaning surface of the plate ; small index to the Indian atlas 

and re-engraving the work, plate damaged by the new process 
of steel facing. 

4 large tint ruled for the use of color tinting of the atlas sheets. 

Copper-plate Printing, 

Proofs of various kinds ... ... 1,330 
Transfers for stone ... ... ... 450 
lmpressions of various kinds ... ... 7,728 - 

Total impressions ... 9,509 - 



R z p ~ t  by CAPTAIN J. WATERHOUSE, Assistant Srrve?/or-General, in  charge, Pholographic B~~~~~ 
S~drve~or-Geaeral's Ofice, dated Calcutta, the 1st January 1874. 

AMOUNT OF WORK.-The amount of work executed during the p u t  12 months, from Is, 
January to  31st December 1873, may  be briefly stated as follows : 1,611 original maps have 
passed through the  ofice, of which 105,753 complete printed copies have been printed 
besides 2,010 silver prints and about 3,000 photocollotypes. 08, 

PRO~RESS.-The difference of the  amount of work turned out during the 
under review, as colnpared with that  of the previous year, is shown in the tahle below, i,, 
which i t  will he seen tha t  there has been a large increase in  the number of hhe origie\s 
received and in the  outturn of printed maps,- as shown by the number of pulls or aclual 
work done. T h e  number of silver prints shows some falling off, as there has not been the 
same demand for Exhibitions or for the  Archreological Survey as was the caselastgar 
The  number of collotype prints is only approximate, a s  a great deal of the work done dulinl 
t he  year has been for t h e  purposes of instruction. 
- -- .- -- 

Decimnl square het  of 100 squsre inches. 

EXPENSES OF W O R K I , Y ~ . - T ~ ~  approximate expense of working the office during the 
year, including Superintendent's salary, has been Rs. 50,8G8-15-1. 

The  approximate sum to credit of the department is Rs. 85,850-6-1, sllowing a oomiod 
profit of Rs. 34,981-7.0. 

PERSONNEL.-I have again great pleasure in reporting on the steady good coodutl 
and zealous attention to their duties of my European assistants, Sergeants J. Maekeone, 
B. Mackenzie, and  J. Watson. Sergeant J. Harrold, whose appointment was noticediomy 
last report, arrived from England in March, and has since been busily occupied in workioo, 
out  the collotype process, and training native assistants in the  work. Mr. W. Crossley,wh~ 
cbnduct for some time past had been very unsatisfactory, was disn~issed under the orden 
of Government in the Department of Agriculture, Revenue, and Commerce, No. 401, dried 
Simla, the  16th J u ~ e  1873, and his place hm been filled up by the appointmcnt of Ccrponl 
hlarshall from the  School of Military Engineering, Chatham, who is expected to arrive inlfne. 

diately, and i t  is hoped tha t  on his arrival several improvemenis may be introduced lnlo 
the working of the collotype and  photo-transfer printing, in both of which braucheg, 1 
undewtand, he has been under special trsiniug for smne months past. 

Syud Ishmael and tire native assistants have conducted their duties very satisla 
torily. 1 may psrticul:~rly mention Hubeebul Hussun, who has couducted the photo-tran$[er 
printing since Mr. Crosuley's dismissal. 

P R O C E S S E S . - T ~ ~ ~ ~  have been no important changes in the processes ordinarily used 
in  the office, but  a few minor improvements may be noticed. It has been found tllst a \yeak 

solution of citric acid may be advantageously used for c l e a r i ~ ~ g  up photo-transfen that prlD' 
da rk  either from defects in  the originals or by over-printing from weak negatives. Ser,aeant 
B. Mackenzie has discovered tha t  ordinary lithographic chalk printing-ink may be used for 

inking in the photo-transfers instead of  the retransfer-ink we have ordinarily used. It work' 
well and seems particularly good for fine work. The only objection to it appears 10 
account of the tendency of tlre printing-ink to  dry, so that the transfers cannot be kept 
long as when inltcd with the usual transfer ink. I f  i t  \"ere fo~rod to answcr well tllro'Jghout 
t h e  year, some trouble and expense would be saved, with equally good results. Sergeant 
hlackeuzie has also found that a n  etching of dilute nitric acid (1 to 6) applied to the zinc~!"'~ 
in pprts pilere the work is very close and thick, followed Ly the application or the or!lonrI 
etchlng Ilq\ud, has a n  excellent effect in cleariug the lines and proventing tllelr blocklog "P 
in the  printil~g. This melhod will be very valuablc in mauy cases. 

6. PROTOCOLLOTYPE P ~ o ~ ~ s s . - T h e  working of the p h ~ t ~ c ~ l l o l y p e  process bes 
considerable ndvxncc under Sel.geant Harrold. It had previously only been carried On 

experimcutolly by myself and a t  first many difficulties, due to the climate and 
Ihe 

Suwmna. 

Originals ... ... ... 
Negatives ... ... ... 
Silver prints ... ... 
Photo-transfer prints ... ... 
Photocollotypes ... .., 
Trnnskrn to zinc ... ... 
Number of pulls ... ... 

Ditto of complete copies ... 

Dlflerence. 

$ ;:; 
- 2,190 

+ 57 

+ 3.000 

$ 22,;:; - 11.567 

-. 

1872. 

1,428 
1,760 

4,481.69 d. s. ft.* 
4,200 

5230.39 d. s. ft. 
1,892 

4,710'0 d. s. jl. 
...... 

635 
88.959 

1,17,320 

- 
DiBcmnm 1. h d  

a q u  r r ~ k '  - 
$629'03 d.  r.p! 

- 16755 d .  8.P 

t44188 d.  r,p. 

- 

1813. 

1,611 
1.969 

5,11@72d. s. ft.* 
2,010 

3,553'84 d. s. ft. 
1,949 

5,157'88 d. s. j3. 
3,000 
1,413 

1,11,876 
1.05.753 







and materials, were experienced, but the latter have now 
r4dI b*D received from England, and all that is required is the increased establiah- 
meoh work tIvo mom presses. Sergeant Harrold has been training two native na- 

rib bo able to take charge of these presses. There is considerable field for 
Ileule of pces8, and there is no doubt that the three presses will find ample work .a 
sflo" a its ,lue is belter known. The accompanying reduced copy of a pencil drawing by 
IIC H, H, ~~dwin-Austin of a view of the Temple of Dimaplir in the NPgP Hills printed 

,be vOcens will give an idea of the success with which such drawings can be copied, and 
value of the process for copying drawings, kc., not susceptible of reproduction ". .-- 

pholozio~Ogr~~ll~~ 

I 
to record several improvements made since my last report. 

lve have now succeeded in obtaining very perfect reversed negatives the 
malbod practised by captain Abney, at Chatham, of taking a negative in the 

mrooer, 
i t  wilh tllin solution of Indian-rubber in benzole, and when dry again coating 

il 
co~odion containing a little castor oil. As soon as this is dry the 

slol may easily be removed from the glass and either laid down reversed on the same glass 
or lransferred to the printing plate as described below. 

A reversing mirror has been received from England during the year, and will Prove of 
use in making the reversed negatives of many subjects without extra trouble or expense- 

The formula for the preparation of the sensitive film has been slightly modified, 
i[ ~ O I V  stands as follo\vs :- 

... ... ... Gclatine ... ... 1 ounce. ... ... A ,.,! s c y i n o  ... ... ... ... 1 drnm. 
lstllled water ... ... ... ... 6 ounces. 

... ... ... ... Albumcn ,.. 1 ounce. 
II . , ,  { water ... ... ... ... ... 1 .. 

... ... ... ... ... c ,..{'w";;; 10 grains. ... ,.. ... ... ... 1 ounce. 

The use of the albumen has been found to give toughness to the gelatine 6lms and 
lo help their firm adherence to the plate. 

During tbe hot weather the use of carbolic soap instead of honey soap was found 
lobeatlvant~~geous in preveuting the decomposition of the gelatinous mixture while drying, 
but the introduction of improved means of drying the plates and the substitution of 
albumen bare led to the abandonment of the soap ; the best formula for the mixture has, 
however, yet to be decided, and much seelns to depend upon the time of the year, so tha t  
~ h c  compositions may have to be modified according to the dryness or dampness of the air 
and tho heat of the weather. 

The principal improvement introduced is in the transfer of the negative film on to 
ibeprinting plate, whereby perfectly close contact between them is secured and the sharpest 
Possjble results obtained. In working from the ordinary glass negatives, and more 
Ytlcularl! from negatives that have been reversed and transferred to a glass plate, i t  was 
~ u n d  very difficult to make 'sure of perfect contact between them and the printing plate 

owlog to ii~qualities on the printing films from uneven drying of the gelatine or dust, &c., 
On the surface of the transferred negatives. After many failures from this cause it struck 
me 'hat it might be possible to transfer the negative on to the gelatine snrface of the 
printiog plate, so that it might be in the most perfect contact with i t  during the exposure to 
lit! afterwards be removed without damage for furtber use. After several trials, in 
"lch lhe only difficulty experienced was in the removal of the thin collodion films from 

printink? plates after exposure, the following method was found to give satisfactory results. 

Thescnsilised and dried gelatine surface of the printing plate is covered with an  
e"!emely tl'in coating of wax dissolved in turpentine or benzole, applied in the same manner ' In waglofi glass plates from which a gelatin0 film is to he stripped. The plate is then 
P""' dish containing sufficient .troop spirit of s ine  to cover it. Tbe thin neghtivs 
'I" aavi'% been moved from its nlasa support, as above described, is laid down upon  tho 
gelaL1ne 

in its proper po~tion,  the plate is then removed from the splrlt and the 
c R r e f u l l ~  pressed into close contact vrith the gelatine by nleaus of a srlueezee. 

Ihe cnllndiOn s n r ~ e  is covered with a fe\v thicknesses of blotting paper under a thick g'aupl'te alloved to dry. Wben dry any stopping out that may be necessary is easily Iwe nn 
neKntir~, and the plate is ready for exposure to light. The negative film may It 
%'ain1 immrdiatcly after exposure or after the back of the plate has been sunned. 

Ir I h C  pc la l ine  stllfa~e is \vcll coated will1 war, and t l ~ c  ncgalive tissue s~~ffiaiently tough. 
t l l r r c l s  d i & r l l l l ~  i n   moving the filnl, n~liich may then be laid aside between sheet8 of 
"lnt'iog (lirroired paper ,fi. lltllre use. Should the film tear, or be dificult Lo remove. it should be " \vilh ether or other solvents, otherwifio there will be n continunting action 
O f i i i h '  uo'lcr I h c  Parts ~mtecfcd by the filnls, so tllnt they will print darker than the rest of 
' h c p I a t (  B c L r ~  the priljtiug plates are pllt to soak the war should be removed with 'urpco~~ne. 

fillns strengtheued with a coating of gelatine, as described in my rcpr'rL 
last  gear, may also be trailsterred in the came manner. 



The object of effecting the transfer in a bath of spirit of wine is that neitbn (be 
golatine ?or the bichromate of p o t d  are dissolved by it. The spirit may be used over ad 
over agaln. 

This method is of course not applicable in the case of valuable and 
tives which could not be replaced, b u t  for maklng perfect copies of maps, drawinos ' 
other subjects, of which tbe originnls are available in the case of the accidental des t rue& ' ,  
the negative, i t  seems likely to prove most valuable. 

I n  the course of a series of experiments upon the action of various yeavents 
collotype films, I discovered that, among other substances, citric acid had an exczlent 
in clearing up plates that  printed dirty, and a t  the same time facilitated the inking in, 

This valuable property has been most usefully applied in the working of the 
and almost supersedes the use of cyanide of potassium, except in extreme cases, ?hen 
two may be employed together with advantage, the cyanide to clear and the citrle acid to 
enable the plate to be inked up again after the clearing. 

In  the present state of the process, I have not yet been able to applyit to the 
improvement of the reproduction of the 1-inch maps of the Revenue and Topographical 
Surveys. There are many practical difficulties to be overcome, due to the large size 

(he maps and the necessity for alterations and additions to the originals before they are fitbr 
publication, but the subject is borne in mind, and will be dealt with at  the earliest poniHl 
opportuuity. 

As soon a s  the requisite establishment is sanctioned, it is proposed to publish by the 
collotype process a reduced series of the quarter-sheets of the Atlas of India on the scalea[ 
6 miles to the inch. In  this manner small portable atlases of provinces could be go1 up, 
which would prove of great use to all persons requiring such maps, particularly to travellen. 
The process might also be usefully applied in producing reduced copies of the 1-inch mapso[ 
the Topographical Surveys on half scale, or 2 miles to one-inch ; these would be portableand 
conveuient, and, if required, could easily be joined up into larger sheets. 

I have to bring to your notice and to warmly acknowledge the great assistance 
I have received from Captain W. de W. Abney, R. E., of the School of Military Engineeriuu 
Chatham, whohas very kindly procured and sent out through the Secretary of State lorlnd$ 

the apparatus and other materials required for working the process, besides selecting md 
training two non-commissioned officers of the sappers for service in this office. 

AUSTRALIAN PEOTOLITBOORAPHS. -DU~~~~  the year 1 have opcned comrnl~nications rirh 
the Pbotolithonraphic Departments of the Survevor General's Offices at Alelbourne arl 
Adelaide, in ~us t i a l i a ,  and in both cases I have ieceived some excellent speci~nens of lle 
Australian photolithographed maps. The Surveyor General of Victoria has further favoud 
me with a valuable and interesting account of the photolithogrnphic process used in [he 
Melbourne Ofice, drawn up by Mr. J. Noone, the Government Photolithographer. 

I am indebted to Mr. Frazer S. Crawford in charge of the Photolithographic Deparl. 
ment of the Surveyor General's Office, Adelaide, for a description of his photo-tracing transfer 
process which is likely to be of great service in the office for lithographing maps or plans 
on a reduced scale, in cases where the originals are not suitably drawn for photozincographp. 
The method consists in making a print from the negative on paper prepared with bicl;roma!e 
of potash and gelatine precisely in the same manner as for the ordinary photo-tnnsrers lo 
greasy ink. After exposure to light, which should be much more prolonged than is usual 
for photo-transfers, the print is washed to remove the bichrornate, and is then coated with the 
ordinary lithographic transfer composition. When dry, i t  is passed through tbe press to 
smooth the surface, and is then ready to be handed over to the lithographic draftsman, \rho 
has only to dram in the details required on the print, which is then transferred in the usllal 
way. 

Mr. Crnwford hm also very obligingly sent me descriptions of his mode of workin! 
and of his apparatus and glass-housa accessories, some of which may be adopted here wlib 

advantage. 
This interchange of communications with similar offices in other countries Ye'l 

desirable, and cannot but be attended ~vith a good effect, especially considering the com~l~l'! 
isolation in wbich one has to work such special subjects in India. 

AWARD OF MEDALS.-I am happy to report that at the last exhibition the silver Prlee 
medal of the Bengal Photographic Society for Indian suhjccts, mas awarded to this oEca a 
collection of photographs of jewellery, &c., originally for the London ~ n t c r n ~ ~ ~ ~ ~ ~ ~  
Exhibition; and 1 have also been informed that the collection of specimens of ~ ~ ~ P g ~ R . c ' l  
forwarded to thc Vienna Exhibition, gained a medal, but have not yet received official 
announcement of the fact. 

STEEL FACING OF ENaRAVED COPPER P L A T E S . - A I ~ ~ O U ~ ~  this process h1I.9 s t i c t l ~  
connection with the operations of the Photographic Ofice, it is carried on here under my 
charge, and a notice of what has been doue is, therefore, not out of place. 





CORRECTION O F  ENGRAVED COPPISR PLATES BY E L ~ ? . C ' ~ R O - D B P O S ~ T ~ ~ ~ ,  

As proposed by Captain J .  Waterl~ouae, Assistant Surveyor General. 

B c a l e  O n e - F o u r t h .  

R E F E R E N C E S  

A A. Engraved Plats I. Insulated wu.e nttnohel to Disc of Copl,r: 

B E. Wooien blocks supportnng the  Plate J. Crystsla of SulphaLe of Copper !&bout 1 ID. )  

C C. Wnx Wn:l R. Saw-duet 

D D. Copper Anade L. Pelt 

E  E. Blocks aupporLlng do. M. Disc of Zinc with Brass Blndlng-screw. 

r F. lo iu t lon  of Sulpbate of Copper. N. Capper band from do.. attached to 611pnved PIntc. 

0 0 Shoe J a r  of Battery 0. Copper band f rom Copper, attached t o  Anode 

H. Diac of Copper P P. WaLer. 

The thick hoe  o n  the  nurimce of A A represent. toe conbng of Brumwick blnck. 

and t h e  brceka in t t  the  cut ,  or ernaurea ~n wbleh copper 1s to be depoalled. 



nlc ,ppmtos "fiVd from England in a vcry damaged state, the  two sides of the 

,, shL 
d e p o ~ i i l l g ~ t r o u g ~ ,  rod nearly the \vhole of the  battery jars, heill: bloke11 

Eod ous 
to  them as soon as possible, and i t  has since been 

done, i t  necessary to emvide makeshifts for t h e  t r o ~ ~ g h  and j m ,  in order t h a t  ,,stlee. 

Llo*l \\,dkeb 
superiOteudent of the  G T. Survey, who bad learnt the  pmcess as 

pmclised ieawa, 
llalby & co., the ~ ~ 1 1 - k n o w n  geographical engraven in London, migllt 

insLrllc, mf ae A trough was made of a double casing of teak-wood 

EIW in  rllh pltc~l, and battery 
cells were nlade by cutting t h e  necks off some large stone 

Tllrse ausmered 
well, and, under Colonel Walker's supervision, the process was 

jna 
s,arLed success the llbh March, since n h i c l  time 4 full-size. double eleptrant plates. 

o , l he ln l l i nn  *[la% 
10 qaart,cr-size plates, and 21 plates of tints, &c., have been steel- 

L71krlp,the 
nppamtos has not worked so successfully, and  tllough many experiments 

been 
it is difficult to ascertain the reason of the failures. I have, ho\vever, 

illustrating the failures to blessrs. Malby & CO., who have kindly favoured 
,,,illl i u ~ r m ~ t i o l l  on the subject, by the l ~ e l p  of which, i t  is  hoped, the process may 

be success~ully worked. I t  has also been found lately that  the plates cannot Ile kep t  
sLel.fnced wi~,llout danger of being attacked t ~ y  rust, even though t h e  most careful precau- 
tionsare  taken for tlleir preservation, aud they are well coated wit11 Brr~nswick black. 
~h~~~ cin,lgus however, be obviated by making i t  a rule only to steel-face the  plates as 

for printlog, and to remove the coating again as soon a s  the  requisite number of 
illlprersions have been struck off. 

ConnEcTION OF ENQRAVED COPPER P ~ ~ ~ ~ s . - - D c r i n g  the  past year my attenti011 
hpbeen drawn to the way in which valuable engraved plates were damaged by the process 

making corrections by "knocking up." Having learnt when I was i n  Paris in 1868 a 
roelhod of correcting copper plates with the aid of the  galvanic battery, invented Oy 
I. Georges, Superintendent of the Engraving Department of the  Dqdt de la Guerre, and  

a similar process in work at  the Military Geographical Inst i tute a t  Vienna, I made 
someexperinlents with the view of ascertaining whether such a process could be introduced 
here. Aher several trials I succeeded perfectly by the  following method, ~ v h ~ c l ~  is a 
~mbinaliou of both the Paris and Vienna systems,* and, as  far as  preseut experience goes, 
apppars 10 IIBVC the advantage of being more regular in action than the  former, and more 
iimplc nod economical than the latter. The general arrangement will be seen from t h e  
sccnpanyio,a sectioual diagram :- 

The engraved plate is first of all coated with a thin asphaltun~ varnish, which is  
allowed to dry thoroughly. The parts to be corrected arc then carefully cu t  out  so as to  
leaveclean square edges, especial precautions being taken t h a t  no trace of grease or other 
subslance which might hinder the perfect adherence of t h e  deposit remains in the cuts. 

The whole surface of the plate, with the exception of one corner, is then coated with 
Bnlo~\~ick black, taking care to avoid getting any in the  cuts, (this is done to 1,revent any 
damage ociag done to the plate by leakage of the  acid solutions used in the  after-stages of 
be Proce~s% when this is dry, the parts of the plate surrounding the cuts to a distance of 
a b u t 4 0 r  5 inches are again mell coated with the black in order to  prevent any chance of 
Ihe copper adtlering to the plate elsewhere than in t h e  cnts. When the varnish 

t h O r ~ l l d l I ~  dry, a strip of bordering wax allout 14 inch wi&e and 4 inch thick is 
firmly blres5ed down at a distance of about 3 incl~es round the cuts so as to  form a water- 
light 

t r O l l ~ b ~  and the place is now ready for connection wit11 the  battery. 
is one of those generally used in the Government Telegraph Depart- ment, k o o ~ u  Menotti's modification of Daniell's battery, and consists of :r stone-\\,are Jar'c'r 'ntnininji~t 
the bottom a disc of copper or lead, to which is attached a n  illsulated 

Mppe" rl'l'nil% n? the sides of the jar. The copper disc is covered by qllalltity of 
v t n l s o f  s"'p"nte of copper, over which is n layer of snwrlust covered by a piece of felt arltl Ien ''lick 'Iisc of zinc to which a binding screw is attached. To set the batterg iu  :Lcrioll, 
' t l y O o l y  uecessnr~  to Pour water into the jar till the  zinc disc is covered. TIle nct,ioll is vCrJcollstant~ the battcry remains in good order for a long time. 

'lare of the plate to be corrected, and all the connections of the I~attcry hnving caref"llp cluanc.l> 
plate is slrpported on b l ~ c k s  of wood and the bare corner connerte~i  "lLh zinc polc of 

the battery by means of a t.bi11 band of copper. A solution c o ~ ~ t a i n i n ~ -  
Slllpl~ntc of copper ,.. ... .. . 5 parts 
Sullilluric acid 
1.. ... ... ... 1 a m  bV;ltcr ... . . . . . .  ,.. 30 ,, 

I' pO1lrpr' illlo llrc tronzh to the drptll of allollt an incl~,  any  air bubbles that  may form in 
I h r  rut's "~'l11: r:,rrhlly rernovc~t rit,L a soft clmel's ,lair l~rusb.  A plate of coplicr l ? r p  
m"ugh "I till' \vliole extent of 1hc parts to be corrcctcd, having been attached to the 
r p p c r  L'l'l'r~f lhc bn l t~ry  t ~ y  menns of a copper banrl previously soldered to it, is laid I ~ \ V I I  

"lzO1l'"'~ tllc cllts a t  a llistance of a1.11~~t 4 an incl~, and is supported at the prnpcr 
'I). mpans o f  pllefs of \.ax or piecls "f wood fwtened clown to the plate with a 11111\ wax, 

tlcp"sitio~l of copper in the cllta now commcoces, and in the course of 20 In 
il'llln C~n~lll.i~~lY fills thorn up, forming ridge of copper round thenl. Tllc 

- -- - -. - I::;.' 'lchlle d Li,c,c metl,uJ8, re ,  .,) neport on tile csl.toSml,llic Applicntionm of Pboto;r:~l~Ily.'' 11. 



proper thickness of the deposit is ascertained h y  a means of a amall copper fol havinm lhree 
prongs of eqr~al length, so tha t  if the middle prong is placed in the hollo\v ~orme;abo,e 
the cuts, i t  is easy to see by the distance of the side prongs from the plate whet\ler luseieo, 
met,al has been deposited to enable the surface to be perfectly restored. when is &, ccrtnined to be the case, the solution is poured off, the wax wall removed, and the plale 
cleaned with turpentine. The  deposited copper mill then be found to be in the formor , 
l~ollow between two ridges extending beyond the original limits of the cut.. ~h~~~ mqalao 
he several knobs and accretions of copper round the ridges and in other parts of tile plale 
These cau easily be relnored with the point of a burnisher or a wooden scraper. Th; 
ridges of superfluous copper have now to be filed ,down, rind. in  order to protect ,he 
surface of the plate from injury during this operat~on,  a plece of stout paper is rutend 
dowrl with Brunswick I h c k  OII the plate all round the ridges. When this is dry 
cleposit is carefully filed down with a bent flat file till i t  is no higl1.r tIlan tile thicknN 
of paper on each side. The  paper and varnish are then removed, and the remaining deposil 
is carefully scraped away till the original level of t h e  plate is restored, care being taken 
to turn the plate coustautly to prevent the parts being worked into a hollow. ~h~ sur,aee 
of the plate is then brooght u p  with charcoal, and i t  is ready for re-engraviog. I( ,he 
operation has been skilfully performed, there should uot be the slightest tr:~ce of iton the 
plate, except perhaps a little difference in the color of the copper in the parts filled in, 

This process is liltely to prove of value to the Engraving Department as a 
of avoiding the extensive damage done to valuable plates by the old process of " knockingo$ 
Instead of the plat,es being full of hollows, or bent and distorted, they retain their 
even thickness throngl~out. Instead of an immense amount of labour being 
repair the good work damaged all round the corrections, not a line of the surrounding work 
~jeed he  injured in the least degree, and i t  is only necessary to re-engrave the new delails, 
RIr. Coard, the  Superintendent of the Engraving I)epartment, has testified strongly toie 
efficiency in these respects and considers i t  most satisfactory. The method has already hen 
applied to the correction of two very valuable plates, on one of them for the removal o I a  
line of boundary running through fiue hill work, which would have been almost irretrievably 
damaged by the old process. 

As regards the time required for the operation, the new method has the iurlhtr 
advantage of being quite as  quick as knoclting up for a t  all extensive corrections, moreoo 
account of there being no need to repair work already on the plate than from tl~e aclud 
tinie spent on the operations. A great saving of time is effected by working a t  night, i. 1, 

the plate can be connected with the  battery a t  the close of the day's work and may be realj 
for filing next morniog. 

The expense is very trifling, as will be readily understood when it is stated thrl 
the cost of a complete battery as supplied by the Telegraph Department is only He. I.?, 
nnd this will serve for a very large number of plates, while the copper bath once made 
requires no alteration. 

The  manipulations are very simple, and  could easily be learnt by any engmver, Europtan 
or Native. 

GENERAL EXPERIMENTAL Won~.-The charge of the Lithographic Branch in addition 
to my other duties l ~ a s  prevented my giving much time to experimental work, bul 
nevertheless several trials of new processes and methods in connection with the workingo[ 
the collotype processes have becn made, and much useful experience acquired. A series 
observations on the solubilities of chrome-!gelatine compounds and of the action of reagents 
~ p o n  collotype films have also been partly recorded. I hope to complete them dllnnt 
the present yenr, as  they are likely t o  prove of ~rac t ica l  utility iu facilitating the worklnk' 
of all the photo-mechanical processes dependent on the use of gelatiue and salts of chromium. 

A t  the r e q ~ ~ e s t  of the Quarter Master General of the Army, trials have been made of 

Herschel's Cyanotype process which has been s ~ ~ g ~ e s t e d  by ~ieotenant-Colonel M. Hlln'erer 
an easy method of reproducing facsimile copies of sketches, inlricate calculations, kc., of whieb 
a few copies might  Ile rrrl~rired in a hurry, or i n  cases where the appliances for photozinc@ 
graphy might not be available. 'I'he process was found to be easily worked, but to Po?' 
the disadvantage of giving prints with white lines on  a dark blue ground and thus unsulled 
for general purposes. 

More usefirl results were obtained from trials of Poitevin'sprocess of printing " i lb r  
mixture of perchloride of iron and tartaric acid, by ~vliich copies with the l,ines I n  bl? 
on a white ground may he made direct from manuscript writings or drawings On tr"elng 
paper, vellum cloth, or other thin transparent material. Trials were also ninde to r ~ ~ l y ' b e  
hame process to pliotozincograplly, but without success ; further experiment InaY Prove 
possibility. I f  it  coultl be done, the value of such n process would be very ,meatns 
facsimile photo~incogra~hic copies to be made from any  drawing or thin paper Or 'Ioib 
without the necessity of malting the negatives in the camera, and thus + great saviogo' 
time, labour, and expense would be effected. 

During the genr my attention was drawn Ly Colonel ~ a s t r c l l ,  s ~ P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ '  
Revenue Surveys, Upper Circle, to the subject df a quick and cheap luetllod of re~rod"c'og 



dab of the Cadptral Survey8 of the North-Western Pmrincea, and several 
he 0% _ D,fl,je ~ i t h  this object in nev. The pe8tion is not yet definitely settled, but 

acel,eD, _I, ,rere obtained from dnwings on vellum cloth with a liquid lithographic trans- 
b i n k i D , r a d u c e ~  by captain Abney, R. E. The drawina were prepared in recess quarters at 

NY oee T,,I got here for transfer to zinc. The method xaa found to be simple, and the 
r6ulu Lirly xcurate to sale. It also has the advantage of reducing to a minimum the 
esrJ ioeideotn] to copying maps by hand. 

h,,ocl 4 vork "Performed in. Me Wolographic Branch of the Surveyor GeneraZ1~ front 

1st January to 31sl December 1873. 

/ 
Number 

pholcpphd.  or a'ctio"' or sheets. 

y- 

~ ~ ~ ~ b i a l  Jlsps ... 189 

hrrooe laps ... 967 

... Dibict ,, 8 

Cad # D  - 38 

fitlol Caoto~~mtnt Plans 146 

... )hllanwus hlnps 264 

~iqnphic and anashtic 
blkr3 a n . . . .  

h e  . . . . . .  
Pholomllotypes . . . . . .  

Number 
of wmplat 

coplw. 

4 stone. 

2,425 anastatic. 

1.610 do, 

770 do. 

1.124 do. 

(Signed) J. WATERHOUSE, Captain, 
A&. Si~rveyor General, 

Cakatto~ la1 January 1874. In charge, Photographic Branch, 
Surveyor Oenera1'~ OBce. 

Lkrncnl showi,lg the coat of working the Pholographic Branch of the Surveyor Geaeral's O#ce 
porn 1st Jantcary lo 31at December 1873. 

DR. CR. 

Hlp pbolomphed. 

--- 
... ToPX~~bial Maps 

Rcrtou~ laps ... 
Mncb ,, ... 
Gtoml ,, ,.. 
f l l ~ a n d  Cant~nment Plane 

'wllsncous'~p~s 

lauhtiedhfnp8 

Silver pnnb ... 
P L o b l l o t ~  (~pprolimata) 

- 

Number or 
cornpleta 
wplw. 

18,421 

23,931 

1,165 

6,281 

4,122 

45,914 

6.929 

2,010 

3,000 

Tor't Ra. *-. 1,10.763 
- - 

... I--- 86,850 6 1 TOTAL RI. ( 1,850 6 1 
--- - - - -. - . .- - . - - - 

-_ - .  _ 
Rs. A. P. 

17,991 4 0 

31,374 0 3 

3,030 0 0 

7,455 10 3 

8,514 10 6 

5,567 7 1 

8,107 9 0 

3,4.34 13 0 

375 0 0 

Superintendent's salary from 1st 
January to 31st December 1873 

Sanctionedestablishments and house- 
rent from 1st Janunry to 31st 
December 1873 ... ... 

Contingencies, inclusive of chemiculs 
received from the Government 
Medicnl Store Depnrtment on 
emergent indents and stores from 
England (as rar as invoices have 
been received) ... ... 

... Cost of peper ... 
Balance in favor of the Department 

-- 

ns. A. P. 

'3,659 6 0 

23,223 12 9 

6,487 2 2 

11,498 10 2 

34,981 7 0 



~ ~ ~ 0 r . t  6y CAPTAIN J. W a ~ ~ n n o u s s ,  d ~ s i s t a n t  S ~ c r v e ~ w  General, in charge, zilhqqraphic~,a,,tA 

During the past year, extending from 1st January to the 31st December 18,~ 
amount of work may briefly be stated as below :- , the 

240 new drawings have been executed. 
139  colour stones prepared. 
481 sheets have been printed, giving 159,662 complete copies, for 

238,712 pulls were requ~red. 

2 ,  "& cost of the establishment and contingencies has amounted to Rs. 40,573. 

8. The work of type printing for departmental forms and circulars, headings and foot 

notes of maps, kc., is largely increasing and getting beyond the capabilities of tile small 
staff at  present allowed for the purpose. A proposal for strengthening this branch is 
preparation, and will be submitted at  an early date. 

4. The color printing has made good progress during the year, and has been availed 
of to n, considerable extent for colouring departmental maps and for much mireellaneolls 
work for other departments. 

5.  I am glad to report that attention has been given during the year to the srlperitr 
advantages of drawing on the stone, and that several apprentices show a great aptitlldefar 
learning this method, which mill hereafter be adopted as far as possible for the ooe.,nrb 
maps and other work of a superior class. 

6 .  I have again to rcport with pleasure on the good service and zealous ~tlenti~~lp, 
their duties of Messrs. Jevezy, Niven, and Lepage. 

Abslract of the drawings ezeculetl in t i e  Survevor General's Ofice, Lithographic lirat~d, 
f rom 1st J a f l u a ~ y  to 31st Decerber 1873. 

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

New lnps ,  be.. lhe lilhogrl hic drnwinps of which werc I -  cornplcted duriug 110 prcsant year. 

3'2 miles = 1 inch 
32 ,, = 1 ,, 

G E N B ~ A L  NAPS. 

Preliminaly Map of Bon~bay Presidency ... 
Map of North-Western Provinces for Admioistrntion 

Report. 
Punjab Compilation Map, Sheet No. 6, only hills drawn 

on at on^. .- .~ 
Map of Western Bengal, Shcet No. 11, partly drawn ... ... Soonderbuns. ... ... 
1n&x to the Sheets of the Ganiam and Orissa Tooo- 

graphical Survey. t 

DI~TBICT MAPB. 

Scale 4 miles = 1 inch. 

Di~ t r ic t  Dunoh, (2nd edition) ... ... .. Sireah ... ... ... ... 
REVENUE SURVEY  MAP^. 

Scnle 1 mile = 1 inch. 

Sindl1 Revenue Survey, Sheets Nos. 4A to 46 
Oodh ,, ,, ,, Non. 27, 39, 40, and 41 

,, ,, No*. 23 and 24, (2nd 
cditiol~). 

District Lohnrdl~ggn, .. Nos. 10, 12, and 13 ... 
liuoch Brhnr State, ,, Nos. 5, I;, and 7 .. 
District Uiinour, .. Nos. 1, 2. 3, and 7 ... 

,, No. 6 rlvlrnrvn .. 
,, Chnnds, .. Noa. 3R. 3 to 11 ... 

,. Nos. 10 to 14 (2nd edi- 
tion) n portion draxvn. 

,, Bareillr, ,, Nos. 1, 2. 8, 4, 7, 10. 
11, nnd 12. 

Cndestral Survry Map. Village hlnndour, Perg~lnnnl~ 
Sndnbnd, District Mlrtlrra, Sheet No. 6. 

Antiqunrinn ... 
Imperial .... 

... Double Elephant 

Imperial 
... Double Elephant 

Foolscap ... 

Doublo Elephnnt ... 
Uitto 

Ditto ... 
Ditto 
Ditto . , . 

Double Roynl ... 
Ditto 
Ditto 
J)itto 

... Ditto 
Ditto ... 

1 Ditto ... 
I Ditto 
I 

4 ,, = 1 ,. I TIIS~IIIRII Doulutpoor, Sub-Division h'ooshtral~, Dintrict Ditto 
I Noddcxh. 

1 Cnrricd over ... I . 

I PLARB O F  C A N T O N M R ~ T B  A N D  CIVIL STATIONS. 

10 chains = 1 ,. I Plnlr of the City nnd Cnntonruents of Ilosung;~bad ... 
j 

Super Royal ... i I '  
I-- 



,he ~n,ojq,g~ efrcuted in the Surveyor G e ~ l e r a h  Ofice,  Lild o,qlilyl lc  Braucl, /ln 
lr i  January to 31el December 1873-coutinued. 

--- - 

-- 
55 

Plan of European Inthntty lines a t  Fyzabad, Sheets 
Nos. 1, 2, 3, 4,, 5, 6, and 7: 

Plan of Royal Artillery hoes a t  Fyzabad, Sheets 
Nos. 1, 2, and 3. 

Index to the Sheets of European Infantry and Royal 
Artillery lines a t  F j z a b d .  

Plnn of Military Buildings a t  Dum-Dum, Sheets 
Nos. 1, 2, 3, 4, 6, 6, 7, 8, and 1 Title Section. 

Index to the Sheets of tbe Plan of Military Buildings 

-- -- --- 
/---- 

Bmiltr = 1 illrl~ 

Vlriaus Scalrs .. . 
, ,, . . .  
, ,, ... 

,, . . . 
,, ... . ... 

= 1 inch 
,, = 1  ,. 

* 3, = 1 ,, 

' = I 8, * 11 = 1 ,, 

l6 19 = 1 ,, 
8 ,, = 1 ,, 

,, ,, 

4 #, = I  ,, ' ., = 1 ,, 

- -- 

I 

~ 

SIZE. 

... 

w 

* A l l ,  bc 

------- 

Double Elel~hnnt ... 

Double Royal ... 
Super Royal ... 
Double Royal ... 

Super Royal .. 

No. 01 
sheet3 

... 

N~~ P ~ ~ ~ ,  &., the Lithographic drawingn of w h i c h  were 
~omplrtcd during tho prcsent you .  

Brought forward .. . 

B A B B A C ~  PLANS. 

7 

3 

1 

18 

1 
at Dum-Dm. 

plan of yolt William, Sheets Nos. 1,2, 3,4,  5. and 6 
~ ~ t , i ~ ~   fantr try lines nt Alipore. Sheets Nos. 1 

and 2. 
Plen of Ballygunce ... . . . . . . 
plan of Hastings, Sheets Nos. 1, 2, 3, nnd 4 
Cbinsurah Cantonment .- ... ... 
camllpoor European Infantry Barrnclcs, Nos. 1, 2, 3, 

4, 5, and 6. 
Camnpoor Artillery Barracks, Nos. 1, 2, 3, 4, 6 ,  6, 7, 

8, and 9. 
Plnn 01 Military Buildings a t  Bnrrackpoor, Sheets 

Nos. 1,2 ,3 ,4  5, 6,7, 8, 9, 10, 11, 12, alld 13. 

DIIAWINO OF QEOLOOICAL S V ~ V E Y  MAPS. 

Geological Map or Pegu Province, British Burma11 ... 

MISCBLLANEOUS MAPS. 

Railway Maps . . . . . . . . . ... 
Foreign Department M U ~ S  .... ... ... 
Archleological Survey Plans ... ... ... 
Public Works Department Maps and Plans ... 
Bengal Government Maps and Plans ... .. . 
Miscellaneous Maps, Plans, and Dingrams ... 

COLOBINO. 

India No. 2,3 tint stones prepared . . . ... 
'Phe Territory under the Lieutenant-Governor of 

Bengal, showin boundaries. 3 tint stones prepared. 
Mnps of  eng gal, jehar, and Orissa for Administration 

Report for 1872-73, 3 t int  stones prepared. 
Ccntrd Provinces, 3 tint stones prepared . . . 
Map of North-Western Provinces for Administratien 

Report. 3 tint stones prepared. 
Forest Mhp of British Bormnh, 4 t int  stones prepared 
Punjab Compilation Map, Sheet No. 6, 4 t int  stoncs 

prepnrcd. 
Indinn Atlas Quarter Sheets. Nos. 9 S. W., 10 N. W., 

1 1 N . E . , 3 2 N . E . , 3 2 S . E . , 3 3 N . E . , 6 1 S . W . ,  
78 N. E., and 86 S. W., 29 t int  stones prepared. 

?ist*t Babrnitcb, 4 tint stones prepared ... 
District Bijnour, Sheets Nos. 2, 3, 6, nod 7, 4 t int  

stones prepnred of lines of levels. 
Indcr Map illl~strating proposed plans for supplying 

water to tho City of Jeypoor, 2 t int  stol~es prepared. 
Plnu of Head Works on the Emnnisl~ab River, 

J e ~ ~ o o r ,  2 tint stones prepared. 
Di%mlus of Tubular Brnckets, 2 t int  stones prepared 

India~kclcton map showing Inland Custolns lines and 
salt sources in tho Punjnb, North-Western, nod 
central Provinces, 1 t int  stone prepnred. I 

wrc~l[  Chart crf the Coast of India for 1872, 1 t int  
S ~ O I I C  prepnred. 

Scltlcmrnt Nnp of District Pertabgurh, 3 t int  stones 
pr~pnred. 

Skctcll Mop showing t l ~ c  cold ~veathor ellnnnel of the 
Sutlej in different seasoua. 6 t int  stones 

prepnred. 
n'nll O! Illdia to illustrate the Annunl Report of the 

Sar l rk l r~  Colnrnissio~~er for 1872, 1 tint stone 
Prepared. 

Cnrried over . .. 
- .  . - - - - . -- . . - .  

Double Elephant ... 
Ditto ... 

Double Elephant ... 
Double Royal ... 

Ditto ... 
Ditto 

Ditto ... 
Ditto aud 

Double Elephant. 

Antiquarian ... 

Various sizes . . . 
Ditto ... 
Ditto . . .  
Ditto ... 
Ditto ... 
Ditto ... 

Imperial ... 
Super Roynl ... 
Double Elephant . . . 
Atlns ... 
Imperial ... 

Ditto ... 
Double E l c p l l a ~ ~ t  ... 
( sheet Atlas ... 

Imperial ... 
Double Roynl ... 
+ sheet Imperial ... 

Ditto ... 
Various sires ... 
Foolscap ... 

Double Elephnot ... 
Antiqunriau ... 

Fool~cap ... 

Imperial ... 

... 
- . . 

9 
2 

'L 
8 
4 

8 

9 

13 - 

1 - 

2 
16 
18 
1G 
7 

99 - 

3 
3 

3 

3 
3 

a 
4 

29 

4 
4 

2 

2 

2 
1 

1 

3 

6 

1 -- 
... 

- . -. 

85 

1 

158 
-- 
199 - 

78 -- 
78 

- . -. 



A brlrml of the dmfoiwgs e ~ e c u l s d  * U e  Bnrveyor O e w a h  Oflce, W o g n y h i c  B ~ ~ , , ~ ~ ,  
1st  Janftary to  31at December 1873-continued. 

.------ -- 

e c r u ,  OC. 
New Mnps. Qc.. t h o  llthogrnphlc drnwlnga of whloh wem 

campletad durlog the pmaont year. 

---I Brought forward ... ... 

4 miles = 1 inch 

4 ,, = 1 ,, 
1 ,, = 1 ,, 

d b ~ t r a c t  of pri?rting esecrtled a t  flhe S s ~ v e y o r  Gensral'~ Oflce, Lithographic B r a ~ ~ c h ,  duriv 
the year  1875. 

Geologicol Mapof Indian Atlas. Quarter Sheet, No. 77 
N. E.. 8 tint stones prepared. 

Geologicol Map of Indian Atlas,Quarter Sheet, No. 78 
N. E ,6 t int  stones prepared. 

Geologicd Ma of Distr~ct  Dumoh, Sheets Nos. 1. 2, 
3, 4, 6. 6. 1, 8, 9, 10, 11, and 12, 44 t int  stones 
prepared. 

Indin No. 1, showing present s t a b  of progress of the 
Geological Survey of 1872, 3 tint stones prepared. 

. .- - 

- -- - -- --- 

B o b j n t  No. of Bheela. No. of Copi-. ? I ~ .  of  P& 

-- 
Lithographic Branck. 

District nod General Maps on various scales ... 
... ... ... 21 4,242 11,111 

Index Mnps .- 6 936 935 
Revenue Survey Bheet Maps, 1 mile = 1 inoh ... 36 8,478 13,256 ... Thannab Maps ... ... ... 18 160 1,W 

... Plans of Contanmcnts and Civil Stntions ... 13 327 3.11 
Block Plan of Barrncks, &c., for Secretary of S t a b  ... 66 3,220 6,144 ... Reprints of Old Maps ... -. 62 10,862 1C,W 
Miscellaneous Naps ... ... .- 27 6,921 14451 ... Ditto Plans nnd Sketclrea, &c. ... 226 1,19,312 1.63,N 
Printed tints on Gengraphical Map4 and Plane, &c. ,. ... 19 6,685 %,I@ _ - - -  

481 1,69,662 2,38,712 

Q p e  Depmlmmt. 

Deportm~ntal o d m ,  LC. ... ... .- ... 22 3,226 3226 
Meninrnndn and roms  for the line of the Department ... ... 497 1,79,033 1,98.a 
Forms Ibr Topngrnphical and llevenue Surveys ". 76 87,316 1,73,2fl 
Tranefers of headings, foobnotea, and references, &c., t o  the published ... Maps ... ... ... 6,760 6,7@ 

_ _ c -  

TOTAL 2,76,334 3,@6% - -  --- - 
Statement of Coat qf Lithographic Bramh. 

Rs. A. P. 
Permanent Eetablishment ,. ... ... ... 34790 8 2 ... Contingent expenses ... ... .- 4.408 8 2 ... Extra contingenries - ... ... 1,374 12 0 

TOTAL RUPBBE ... 40,673 12 4 

a Sheet Atlw ., 
Ditto , ,  

Double Royal ,,. 

Foolscap . 

J. WATERHOUSE, Captnin, 

Aaoiatant Suraeym Qeneral, , 

Iia charge, Lilhographic B r a d  
Surveyor Qmeral'a O$C~, 

49 

3 

-- B I  - 
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	Den 11a 322_2R.tif
	Den 11a 323_1L.tif
	Den 11a 323_2R.tif
	Den 11a 324_1L.tif
	Den 11a 324_2R.tif
	Den 11a 325_1L.tif
	Den 11a 325_2R.tif
	Den 11a 326_1L.tif
	Den 11a 326_2R.tif
	Den 11a 327_1L.tif
	Den 11a 327_2R.tif
	Den 11a 328_1L.tif
	Den 11a 328_2R.tif
	Den 11a 329_1L.tif
	Den 11a 329_2R.tif
	Den 11a 330_1L.tif
	Den 11a 330_2R.tif
	Den 11a 331_1L.tif
	Den 11a 331_2R.tif
	Den 11a 332_1L.tif
	Den 11a 332_2R.tif
	Den 11a 333_1L.tif
	Den 11a 333_2R.tif
	Den 11a 334_1L.tif
	Den 11a 334_2R.tif
	Den 11a 335_1L.tif
	Den 11a 335_2R.tif
	Den 11a 336_1L.tif
	Den 11a 336_2R.tif
	Den 11a 337_1L.tif
	Den 11a 337_2R.tif
	Den 11a 338_1L.tif
	Den 11a 338_2R.tif
	Den 11a 339_1L.tif
	Den 11a 339_2R.tif
	Den 11a 340_1L.tif
	Den 11a 340_2R.tif
	Den 11a 341_1L.tif
	Den 11a 341_2R.tif
	Den 11a 342_1L.tif
	Den 11a 342_2R.tif
	Den 11a 343_1L.tif
	Den 11a 343_2R.tif
	Den 11a 344_1L.tif
	Den 11a 344_2R.tif
	Den 11a 345_1L.tif
	Den 11a 345_2R.tif
	Den 11a 346_1L.tif
	Den 11a 346_2R.tif
	Den 11a 347_1L.tif
	Den 11a 347_2R.tif
	Den 11a 348_1L.tif
	Den 11a 348_2R.tif
	Den 11a 349_1L.tif
	Den 11a 349_2R.tif
	Den 11a 350_1L.tif
	Den 11a 350_2R.tif
	Den 11a 351_1L.tif
	Den 11a 351_2R.tif
	Den 11a 352_1L.tif
	Den 11a 352_2R.tif
	Den 11a 353_1L.tif
	Den 11a 353_2R.tif
	Den 11a 354_1L.tif
	Den 11a 354_2R.tif
	Den 11a 355_1L.tif
	Den 11a 355_2R.tif
	Den 11a 356_1L.tif
	Den 11a 356_2R.tif
	Den 11a 357_1L.tif
	Den 11a 357_2R.tif
	Den 11a 358_1L.tif
	Den 11a 358_2R.tif
	Den 11a 359_1L.tif
	Den 11a 359_2R.tif
	Den 11a 360_1L.tif
	Den 11a 360_2R.tif
	Den 11a 361_1L.tif
	Den 11a 361_2R.tif
	Den 11a 362_1L.tif
	Den 11a 362_2R.tif
	Den 11a 363_1L.tif
	Den 11a 363_2R.tif
	Den 11a 364_1L.tif
	Den 11a 364_2R.tif
	Den 11a 365_1L.tif
	Den 11a 365_2R.tif
	Den 11a 366_1L.tif
	Den 11a 366_2R.tif
	Den 11a 367_1L.tif
	Den 11a 367_2R.tif
	Den 11a 368_1L.tif
	Den 11a 368_2R.tif
	Den 11a 369_1L.tif
	Den 11a 369_2R.tif
	Den 11a 370_1L.tif
	Den 11a 370_2R.tif
	Den 11a 371_1L.tif
	Den 11a 371_2R.tif
	Den 11a 372_1L.tif
	Den 11a 372_2R.tif
	Den 11a 373_1L.tif
	Den 11a 373_2R.tif
	Den 11a 374_1L.tif
	Den 11a 374_2R.tif
	Den 11a 375_1L.tif
	Den 11a 375_2R.tif
	Den 11a 376_1L.tif
	Den 11a 376_2R.tif
	Den 11a 377_1L.tif
	Den 11a 377_2R.tif
	Den 11a 378_1L.tif

