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the several branches of my Head-Quartcrs Office for the year ending 31et December 1869. 

2. Nuarn~n  AND DISTnlnUTION 01" TOPOC~APHICAL SURVEY PARTIES.-m1e Seven bp0-  
graphical parties, the same as in last report, are distributed as follows :- 

Three parties (Nos 1, 5 and 7) in thc Ccntrnl India and Rajpootana Native S h t e s  
Agencies; two (Nos. 2 and 3) in tlre Ccntral Provinces and Vizagapatam Agency of the 
Madms Presidcncy ; and two (Nos. 5 and 6) in the Lowcr Provinccs of Bcngal. Their desig- 
nation and the Native States and districts throogh which the operations of each survey 
cxtendcd doring thc scason undcr review arc- 

N~ I , - T ~ ~ ~ ~ ~ ~ , , ~ ~ ~ ~ ~  pnrty, ~ , , . d ~ ~ ~  and T O P ~ B ~ V ~ ~ Y  in the Native States of IJlwar, K o a ,  Boon- 

Indin Survey ... . . . der, Jrypore and G\svnlior. Trinngulntion in advanco 
in Gwnlior. 

No. 11.-Topographicel party, Central Provinces Topography in the dintricts of Bnitool, Chindwara nnd 
Survey ... ... ... 1 Hushungabnd. Riangulntion in Seonee. 

Topogmphy in the Stnte of Jc~-porc of the Vizngapatarn 
NO. 111.-Topogmphicnl party, Cent~nl Provinces Agenry. Mndrna Prruidr~lry, und tho State of Jugdula- 

and Viagoyatom Agency Survey ... pore or Bustor in tho Ceutml Pruvinwa. 'hian&- 
tion in dittu ditto. 



GENERAL REPORT 

ON THB 

AND O P  THE 

SURVEYOR GENERAL'S DEPARTMENT HEAD QUARTER ESTABLISHMENT 

FOR SEASON 

No. 62A Dated Calcutta, 15th January 1870. 

I ~ ~ n o a n c ~ o ~ ~ . - T h e  last report on the administration of the Topographical Surveys 
af India, and of the Surveyor General's Dcpnrtmcnt, was snbmitted with my letter No. 180, 
dated the 6th February 1869. I t  illustrated the general results of the operations to the close 
of season 1867-68. Early in January 1869 I resumed charge of the Topographical Survey 
Department and my offices a t  the Presidency on return from a specid deputation to England 
on duty, and this report will therefore embrace a general review of the progress of the Topo- 
graphical Surveys undcr my control for the season of 1868-69, and of the work performed in 
the several branches of my Head-Quarters Office for the ycar ending 31st December 1869. 

2. Nunr~En AND DISTnInUTlON OF TOPOGILAPIIICAL SURVEY PARTIES.-The Seven t0p0- 
graphical parties, thc same as in  last report, are distributed as follows :- 

Three parties (Nos 1, 5 and 7) in the Central India and Rajpootana Native States 
Agencies; two (Nos. 2 and 3) in the Central Provinces and Trizagapatam Agency of the 
Madras Presidency ; and tmo (Nos. 6 and 6) in the Lowcr Provinces of Bcngd. Their desig- 
nat~on and the Nntive Stntes and districts through which the operations of each survey 
cxtendrd during the season undcr review are- 

No. I,-Topogra,,hical Gmdior T O ~ o ~ ' ~ h ~  Nntivc Statcs lJlrnar, KOtnh, Boon- 

Indis Survey ... . . . dcc, Jcyporc and Gwalior. Triangulation in ndvsnca 
in Gmalior. 

No. 11.-Topogmphicnl party, Centrnl Provinces Topogrnphy in the districts of Baitool, Clrindmnra and 
Survey ... ... ... 1 Hot~l1uug3ad. Riongulation in Seoncc. 

1 Topogrnpl~y in t l ~ r  Stnto of Jrypore of tho Vizngapatam 
No. 111.-Topogrhpbieal pnrty, Ccntrnl Provi~~ees Agcncy, Mndrna Prcsidcncy, and the Stato of Jugduls- 

and Vivyopatnm Agency Survey ... pore or B u s h  in tho Ceutrnl Provinces. Trianguia- 
1 tion in ditto ditto. 



in Sirgoo,jn, I<orcn 2nd Cl~nng Rlloltnr ( s f  tl~c. 
Chota Nngporo diviaioo, Be~lb.$. Tri~rngulittio~~ i l l  

W,,.  I\T.-Topogrnl~hicnl party, ChotaNs~ore Divi- 
Sirgooja and Oodeypore of the ChotaNngpore divisio~~. sion Survey ... . . . ... and in tho northern portion of district Belaspore 01. 

C the Central Provinces. 

No. V.-Topo,gnphid ptu.ty, Romah and Bundol- Topography in Rcmah, Churkwee, Punnnh, Kotee and 
cund Survoy ... ... ... 1 Adjyguh. ~iangdation in Punnah and.4djySurl~. 

(Topography in North Cachar, Naga H i s ,  Khasia and 
No. V1.-Topogaphicd party, Khasia and ~ a r r o m j  Jyntceah Hills. Triangulation in the Nsga Hills dis. 

Hills Survey . . . ... ... I trict, North Cachru, and northc~n portion of Noni- 
C pore. 

Topography in Jeypore State. Triangulation in Jey. 
No. VI1.-Topogmphical pru'ty, Rajpootnna Survey. pore, Boondee, Kotnh, Neemuch and Oodeypore or 

Mejwar. 

3. Of nearly all the ground allotted to these snrvey parties no reliable maps exist, and 
io reality the tracts through which the operations of Nos. 2, 3 and 6 topographical parties are 
extending arc even unexplored and have rarely been visited by  Europeans, so that these portions of 
vountry are represented on the existing preliminary maps as almost vast blanks; or where from 
hearsay, or other nnreliable sources, the sites of a few villages appear, the information give11 
IS more likely to ~uislead than to help those who have occasion to consult the old maps. The 
arcs produced will be of great value in representing mauy parts of India which have hitherto 
~lefied all attempts a t  conjeclurd geography. The atlas sheets thus affected are described in 
the remarks on the executive surveys. 

4. O B ~ C T  AND SYSTEM OF s u n v ~ ~ . - T h e  objects of the Topographical S u ~ v c y  oper a t '  lolls, 
and the system of survey adoptcd, Iiave been fully explained in my previous r~hntcd  reports on 
the administration of the department, briefly they may be described as follows :-The object is 
to obtain fairly reliable maps on a moderate scale (one inch to the mile), and a t  a small cost, 
of wild, hilly and unremnnerative and non-regnlatiou districts within British jurisdiction, as 
well as of Native States, for purposes of administration, civil and military, and to obtain 
geograpllical informatiol~ on a reliable basis, for the shects of the Great Indian Atlas, of vast 
tracts of country which, under any more espensive and elaborate system, mould take upwards 
of a century to complete. 

6 .  The systcrn of survey is most effective, rapid and certainly the cheapest which could 
be adopted for similar operations in unhealthy, wild and rough ground. It is based on a net 

work of secondary triangolation conducted with the larger class of Vcrnier Theodolites, closely 
connected with, and verified by the Great Triangulation of India, and the dctail work, or 
topography, is filled in by means of the plane table, checked by routes or traversing between 
the stations fixed by triangulation wherever the nature of tlie ground will admit of such test, 
or else examiued by a competent officer in the field, by iutersections to surroilndi~lg objects 
from the  points of triangulation. 

6. TOTAL AJIoum OF WOnK COAIPLETED.-The aggregate area of final survey completed 
during the season of 1868-69 by thc seven parties is 16,801 sqnare miles, of wliich 13,8%0 
q u a r e  miles is rendered on the scale of one inch to the mile, and 2,961 square miles (Kl~asia 
Hills Survey) ou the smaller, or llalf inch to the mile scale. The triangulation in advance of 
tbc details, as a 1)asis for future plane tabling, has been extcnded and is nom rcady and com- 
puted out over an area of no less than 16,592 square miles. 

7. Observations were taken a t  390 fitations by whicll the positions of 1478 points were 
trigonometrically dctermincd-wit11 1224 determinatio~ls of hcights. 

8. The entire cost of tlie season's operations, inclusive of all charges for thc seven parties, 
amounts to Rs. 3,68,608 ; of this Rs. 63,522 is on account o f .  miscellaneous contingerlt 
charges, whicl~ of late years have increased so much, owing to the enhanced cost of cooly 
labor, tbc Teed aud keep of clcphants, the cleariug of rays, and evcry other item. 



(3. The amount of work accomplished by each party, and the total cost of each, including 
every charge for the season of 1868-69, are given in the following statement, which is full 
of detail, and useful for comparing a t  a glance the relative out-turn and results of the labore 
of ench executive.- 

10. AVERAGB RATE OF FINAL SURVEY AND RE31AILliS TIIEREON.-T~~ average cost of the 
Squnrc Miles. Totnl cost IIilengc final topography complcted, including the cost 

senson 1867.68 ,,, 20,m1 3,64,211 2;:: of the triangulation, is Rs. 21-15 or £2-4 per 
,, 1868.69 ... 16,801 .. 3.68.608 ., 21.15 square mile. This average rate is very moder- - - .- 

-3.400 + RS. 4391 + ns. 3-15 ate but  in excess of the cost of the previous - -- season, and the increase is entirely due to the 
very exceptional season we have had througl~out Central India, Rajpootana, the Central 

RBUAP.8. 

G r o ~ ~ n d  brokcn. In p u t s  
low hilla oud toreat. 

Ground very dl6colt; 
covcred wnth forest, 
v c v  hillj. 

Ground vcry dliUcolt : 
hilly nnd forest dad. 

Dillo dilb.  

Ground very dltlleult io 
partn. 

Ground rcry difficult. 
high llill" covered { with  forest. 
2,OUl on 4 inch acnle. 

$27 on  1 inch seda 

Ground mostly open ond ensy. 

Avcrn#c rote 01 fiml 
nuri,cy cr Hqulve mile 
C ~ U G ) ~  AS. 21-15. 

Provinces and Bundelcund. Owing to these provinces being on the verge of a famine, the 
duration of the field season was sllortened by two months, and increased wages were of necessity 

Totnl eosl. 
Bupcea. 
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pnrly, R:\ipoolnno Bur- 
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TOTAL ... 
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paid to the native establishments to compensate for the dearness of provisions, or in fact to enable 
able-bodied men to subsist a t  all. So that, while owing to the shortness of the field season 
there is a decrease over the preceding yenr in the out-turn of final survey of 3,400 square miles, 
there is a slight increase of expenditure of Rs. 4,391 in the total cost of the seven parties, which 
raises the mileage rate by Rs. 3 and 15 annas. 
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Elg.vnttionn d c k m i n d  tri- her of heights or elevations determined, both of 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ c n l l ~  ... 1,224 720 which elements are of great importance-results 

\vbich were greatly desired, and to which the attention of the Deputy Superintendents of 
Survey wns spccinlly d~rected. 
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12. I n  the season 1867-68 the general average was for-  

... ... Points fixed by triangulation ... 1 to 19 equare miles 
... Elevatioos ... ... ... ... l t o 2 8  ,, ,, 

The general average for the season under review, 1868-69, gives- 

Points 6xcd by trinngulntion ... ... ... 1 to 101 square miles 
Elevations ... ... ... ... ... 1 to l!2$ ,, ,, 

or an increase in favor of 1868-69 of nearly 100 per cent. in the number of points fixed, and of 
110 per cent. in the number of elevations determined. 

13. The topography completed bears evidence of careful execntion, is favorably reported 
on by the several Deputy Superintc~ldents of Survey, and has for thc most part satisfactorily 
stood the tests which have been applied to it. The check in No. 1 Gwalior party has been 
deficient, and the attention of the  executive officer drawn t g  the subject. 

14. RESULTS OF TRIANQULATION, &.-The results of the season's triangulation, and the 
number of plane table stations, or fixings, per square mile in each survey are given iu the fol- 
lowing table :- 

15. The triangulation generally is of good quality, and there is an improvement in the 
number of plane table stations for each square milc of final topography. 

16. TOTAL AMOENT OP PAIR BIAPPlNR COBfPI.ETED AND R B N D E I ~ E D . - T ~ ~  h t a l  urea repre- 
sented by the standard inch scale and half inch scalc maps, in sheets or sections of 15 minutes 

of Latitude by 30 minutes of Longitude, is 18,265 square miles*; 
13,6G5 on 1 inrh scale. 

4600 on t ditto. the greater portion of these slrect maps, only received s month 
or two ago, have been already reproduced to scale by the photo- 

zincographic process, and the remainder are in course of transfer to zinc. Hundreds of copies 

of these maps have already been issued to local Governrnents and Administrations, Railway 
Engineers, the Geological Survey Department, and otller branches of the public service, and 
it has becn found necessary to print 1:lrger editions thzn usual, owing to the constantly increas- 
ing demaud, and as the supply of those of former season's survey has in many instnnces been 
complctcly enllausted, necessitating the publication of second editions. 

17. Exaocr~nnTEo BIAPS DnAJTN FOR ~ E D U ~ I O N  TO ONE-POUTITH SCAT.E.-T~~ area represented 

by thc exaggerated maps, drawn specially f i r  reduction by photogmplly to tbe geogmphical 
scalc of 4 milcs to the inch, or thc llatt~ral scale of 1 : 253,440, 

t 19.R14 eq. mls. an tltcincl~ rrnlc. 
(,itto o,,t ioc,l acnle. 

amounts to 20,001 square miles.+ These sheet mnpa, after re- 
duction by tht. ramern, are joined together and transferred to 

zinc by the carbon process, and are publislrctl in the form of complete degree sheets and half 
degree slleets, accnrding to the extent of materials received. Several of these geographical 
scale maps, obtained from the rcsults of the pnst season'e survey and mapping, have already 
been published a11d issuecl 
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18. R ~ a t r n u s  ON THE SEASON'S Frln m~ps.-The di9tributiott of area act~tally mapped during 
the season under review, and published or now under publication, in the British district. and 
Native States ltuder survey is as follows :- 

No. 1 PAUTY.-III Gwalior, Jeypore, UI~var, Kotah and 
... Boondee ... ... 1,080 square miles. 

, ro7 aqnnrs ,he prcri. NO 2 P A ~ T Y . - I ~  the diatricts of Baitnol. Chindwara 
O U I  Y B l O " ' @  $O.v"y and Hooshungubd ... . 2 ,  ,, 

No. 3 P A ~ T Y . - I ~  the Jeypore Stzte of the Vizagapatam 
Agcncy, Mndr:~n Prcaidency, and Bustsr 
Shtc  of the Central Provinces . 1,966 .. 

No, 4 PAUTY.- I~  Sirgooja Korea, and Cl~ang Bhokar of 
... .. the Chota Nagpore Division 2,755 

No. 5 Pae~y.-In Rewnh. Churkaree, Punnah, Kotee and 
. . .  Adjygurh ... ... 1,838 .. 

t e m  lor. milfa on 4 inch. No. 6 PAUTY.-I~ North Cachar, Khnsin and Jgnteah 
r - , on 1 .. - Hills ... ... ... t6.140 .. 

Pqr ,  ma. 6.IM;of lhisInS2sqr. milea 
-belong Lo Lhc previ. 

oua scaaoa.s sllrver. No. 7 PAUW.-II~ tho Native Stnk  of Jeypore ... 3.077 .. 
10. The total out-tu1.11 of fair mappi~ig by the seven surveys, viz., 18,266 square 

miles of standards on 1 inch and 4 inch scales, and %0,901 square miles of exaggerated 
mapping, is exceedingly good, and indeed ha3 kept every one employed to the latest day of the 
recess. 

20. Helatively taken, the followittg opinion has been rormed of the maps received. 'l'hc 
fair standard maps of No. 1 party are well drawn in the usucrl'good style of this party. I n  
the exaggerated maps there is great  room still for improvement, and for better generalization 
of details for reduction to 4th scale, a ~ l d  this has ltad carerul attention. 

I n  No. 2 party, there ia a marked improvement in the drawing of the shndard as well as 
of the er:~ggerated maps. These latter have not yet been tried, owing to complete degrees not 

bein: @quared up. The style of the topographical details on this survey has always been of a n  

inferior character. 

Of No. 3 party, the standard maps describe t h e  ground very clearly and arc decidedly 
progressing in improvement, but they arc not as yet sufficiently suited to reproduction by photo. 
zincography, owing to the horizontal line shading for the hills and some of the lower slopes 

being very broken and rough. Tlle exaggerated maps are in some instances wanting in relief. 
n i s  description of drawing is peculiar, and requires much practice, as well as competent assis- 
tants to do it. None have been reduced this season, for the same reason as stated in No. 2 
part,y. 

The standard maps of No. 4 party, and also the exaggerated maps, are very effective and 
artistic draaiugs, artd have reproduced and r c d ~ ~ c e d  excellently by photo-zinco,oraphy. They 
reflcct tlle highest credit on Lieutenant Sale and his assistants. Specimen s h e e t  of this o f i c e r  
own drawing have been circulated to the department as good guidea for imitation. 

The standard maps of No. 5 party delineate the ground well and are beautifully h m n ,  
the writing on some of the ahcets is somcwllat defective, but  aa a whole are satisfactory and 

creditable records. Tbe exaggerated maps are in some instanccs wanting in relief. 

The 4 inch standard maps of No. 6 party are well executed delineations of extremely d i 6 .  
cult ground, and some have reproduced well by photo-zincography. The writing on most of tile 
sheets is very indirerent, requiring careful attention on the part of the Deputy Superintendent. 
The exaggerated maps are very effective, but somewhat too closely drawn for ~ a t i s f a u t o r ~  
rcductinns, 



The standard mape of No. 7 party are mostly of a very easy oliaracter, they have all heen 
verg fairly reproduced by pl~oto-zincography. I n  some of the exaggerated sheets the hill shad- 
ing is a little too closely drawn for reduction, but this will soon adjust itself. 

21. P ~ O P E S ~ I O N A L  RESULTS, GENERAL REPOILTS, &c.-The professional reports, comp~~ta.  
tious and field books lodged in this office by the different surveys are as follows :- 

No. 2 PARTY.-Dupkxte nngle books Nos. 1 to 10 of 1866-67. 
Ditto Nos. 1 to 10 of 1867-68. 
Ditto Nos. 1 and 2 of 1868-69. 

Generel report vol. (fair copy) 1868-69. 
Original Computations. 2 volx. for 1866-67. 

Ditto 1 vol. for 1867-68. 
Ditto 1 vol. for 1868-69. 

No. 3 PARTY.-Original set of computations (bound) for 1868.69. 

No. 4 PARTY.-Horizontal angle books, 2 vols. Cor 1868.69. 
Vertical ditto 1 vol. for 1868-69. 

General report, vol. (fair copy) for 1868-69. 
Original computations for 1868-69. 

No. 5 Pna~u.-General report, vol. I. for 1864 to 68. 

No. 6 PARTY.-Cenernl report, vol. for 1868-69. 

No. 7 PARTY.-Original computntiona for 1866 to 69. 
General report (drgee sheet 11) for 1866-67. 

Ditto (ditto IV) for 1864 to F9. 
Ditto (ditto VIII) for 1866.67, 

2 2 .  Tlle entire out-turn of ,work by the seven parties, both in the field and recess, is 

on the generlll results of topop- perfectly satisfactory, because the diminished area re- 
phicsl surveys aud services of officers in ~ o r t e d  arises from no cause over which any of llle 
charge of pnrties. 

executive officers had any control. The labors and 
endeavours of the Deput>y Superintendents, and their assistants, both in the senior and junior 
departments, have been highly praiseworthy and creditable, the aim and object having 
been a high staudard of accuracy and perfection of the professional details and maps, combined 
with the largest practicable area consistent with the above conditions. Those executive officcrs 

more specially named in the body of this report are particularly deserving the notice and approba- 
tion of the Government, as a proper incentive to further exertions. 

23. INSPECTION OF P A R T I E S . - ~ ~ ~ ~ I  one exception only (that of the Khasin Hill Sur- 
vey), all the parties wcre personally inspected by myself during the year, the results of which 
will be found recorded under the proper head of the execotive surveys. I have derived the 

hlghest satisfaction from the close communication thus held this year with the several Deputy 
Superintendents of Surveys, and from the opportunities I thue derived of discussing pr~l'ession~rl 
details, and the progress of departmental improvements, with both officers and tbeir assis- 
tants, as well as of witnessing the actual mode of working in each office. I can bear special 
t cs t imon~ to the value of the labors bestowed, and am well assured that the best impetus is 
being given to a steady perseverance in ovel.coming all obstacles and diffioulties which 

generally beset survey operations in the more intricate parts of this country, and also that 
t l ~ c  style and character of the survey will go on gradually improving by the very laudable 
and successful efforts of the officers engaged in the work. 

24. OBJECTS A ~ D  RESULTS OF TOUR OP INSPECTION.-My tour of inspection embraced 

t l ~ c  following objects :-In May and June I visited Madras and Ootacamuud, where I met 
Colonel Snrton's party, and had also an opportunity of deriving full information regarding 
llle Madras Revenue Surveye from Colonel Priestlcy and Major Hcssey a t  Coimbntoor. After 
retnrning to Calcutta early in July, I e roc ceded in August to Chota Nagpore for the purl 
pose of inspecting that division survey now under Lieutenant Sale a t  Dorundab, nnd also had the 
opportun~ty oP examining the topographical work now being carried out by the revenue 



snrvey part,!. of thc Hazareeba~i~h  District under Captain Sconce o f  that  branch of the 
department. Immediately after tllat I repaired to  Dehra 1)hoon and Mussooree, where 1 
inspected three topoprapliical parties of the Rajpootana and Central India Agvncic.8, and the 
revenue survey party of Oodli under Mqjor Adrian Vanrenen. On  the coml,letior~ of which 
duty I proceeded to Jubbulpore, where I spent several days in examining the of f i cr~  of the' 
Central Provinces' Topographical Survey, under Mr.  Girdlestone (late Mr. Mulhuran's), as well 
s the revenue survey party under Major Oakes. 

25. MADRAS ~ ~ o ~ n a ~ ~ i u . - T h e  result ol' my enquiries regarding tllc Madras Revcnuc 
Surveys, and my propositions for turning thcm to good account for geographical purposes, 

under the direction of a Deputy Surveyor General to 
No. 1687, clated tllc 2nd September 1869. 

bc re-appointed for that presidency, were embodied in 
the letter marginally cited, and submitted fbr the considcration of the Government of Indi;l, 
:lnd for reference to the Government of Mat l r s .  Many of the old sheets of the Indian 

Atlas of the Soutl~crn Peninsula, published hnll' a century ago, from the Military Institutiorl 
surveys on a small scale, are quite obsolete, and urgently require to be revised by the resol ts of 

the more rcccut surveys in that  presidency. 

? G .  B O N ~ A Y  GEOGIIAPHY.-From Jubbulpore I repaired to Nagpore, where the revenue 
surveys in Raipore were discussed with Mr. Smart, Deputy Superintendent of Survey, and the 
opinion ot the Chief Commissioner also taken on the general operations, and particularly as to the 
definition between topographical and revenue surveys in the Central Provinces. From thence 
I reacllcd Bombay nit11 tlic view of c o ~ l s ~ ~ l t i n g  the Bombay government as to the  
state of' the geographical records of tha t  Presidency, and to ascertain the exact value of 
the materials now existing Lhere, as mell as the nature of the records of the fiscal or cadastral 
survey, or rather measurement of fields, which has for so many years been under progress in 
that presidency. The non-receipt of any contribution whatever to the geography of the  
nortlicrn portion of Bombay during the 1:tst 40 years, and the absolute blanks which have 

prevented the publication of the  Atlas sheets specified 
Atlns sheets, blank, Nos. 11, 12, 13, 21, 22, 

23. 35. 38. 37. on the margin, and t l ~ e  sub,ject having attracted the 
attention of the Bombay Government, I was invited 

by His Excellency the Governor to consider and report on the question, and to visit Bombay 
for tha t  purpose. 

97. The existiug state of the geograpllical materials counected with the Bombay Pre. 
sidcncy is described in e memorandum which I drew 

Dated 7t11 1869p to lbe Secretnry to up and submitt,ed to the Government of Bombay as the Govern~uc~~t of Do~nbny. 
per margin. 

8 .  REMEDIAI. MEAEUILES Xon BOMDAY.-111 this paper three very important questions 
had consideration :- 

Firsf.-The collection and compilation into conrcnirnt shcets, on a reduced scale, by a 
competent departrnentzzl officer, for immediate prlblicntion to serve temporary purposes, of 
auclr of the old existing materials now scattered in different offices, as well as the utilisation 
of tho maps of the Bombay revenue mcasaremel~ts of fields wherever pmcticable, and '  sus- 
c*cptiblc of combination and connection witli the great trinngul:~tion, now so greatly extended, 
all over this part of India. 

Secondly.-The accclcretion of the topograpliical survey of the northern portion and 
Native States of the Bombay Presidency above the pnrallel of 20' North Latitude, 60 loug 
and unaccountably ncglectcd, by a gradual introduction and increase of the number of topo- 
graphical survey establishments. 

Thirdly.-The revival of the old appointment of Deputy Surveyor General (abolished in 
1833) to meet the above objccts, and to provide for the extension of surveys shown to be 60 

urgently ueedod in tlris loug neglccbd presidency. 



29. T h k  subject is still under the consideration of the Government of Roml~ay, and the 
r e ~ u l t  of my enquiries a t  tha t  presidrncy will be Ijronght forward with distinct propositions on 
n fitting opportunity. After a careful examination of the old Deputy Surveyor General's ofice 
records, now under charge of the Chief Engineer, as well as of the geographical materials 
existing in the Quarter Master General's Office a t  Poonn, and having made my representotions 
t o  His  Excellency the Governor, I returned to Calcutta on the 6 th  of December, availinS 
myself of the opportunity of inspecting the Chanda Revenue Survey Office under Captaln 
Coddington, as well as the photo-zincograph office a t  l'ooua,-from all of wbich I derii~ed very 
ronsidcrable satisfaction and profit. 

30. COXTEMPLATED REDUCTION OF THE SURVEY DEPARTMENT.-The state of my depart- 
ment  has now grown eminently efficient, and the effect of the reorganisation, obtained after SO 

many years' lahor, is beginning to tell, so tha t  the existing machinery is capable of producing 
work of a high order a t  the most reasonal~le cost, and the area added annually to our stock of 

geographical Itnomledge of territories hitherto absolutely ur~lrnown is very considerable. The 
necessities for the completion of the first survey of India  arc every day presenting t.hemselvcs 
with greater force, and the absence of maps is felt, most particularly by the  Geological Depart- 
ment, whose important investigations in the coal-bearing districts, and on those parts of the 
country where metallic deposits ore known to exist,, cannot be carried out  in consequence. The 
demands from the Irrigation and Railway Departments are equally strong; i t  is therefore really a 

matter  of the most vital importance tha t  the sphere of usefulness and efficiency of the Survey 
Department should not be lessened, and i ts  agency, which has cost so much to  rear, set aside or 
reduced on financial grounds, as i t  is intimated to be the intention of the Government to do. 

31. S u n v ~ Y s  AND RE-PRODCCTION OP MAPS I~E~~UNE~ATIVE. -There  is so much of a re- 
munerative cl~aracter in the operations of this department, tha t  the reduction of its powers 
and cnpahilities in  dealing with the existing wants of India must prove highly detrimental 
t o  the real interests of the State, and to the absolute necessities of the public service. So  far 
from any cconolny arising from such a course, it is believed that  thc dispersion and discard- 
nlent of such trained professional agency, obtained a t  such a cost, and perfected with so much 
labor and time, will prove ruinously expensive. I t  has  to be borne in mind that  the qunlifica- 
tions of survey agency capable of collducting important operations of a professional cllnracter. 
in so specially a difficult country as India, are not to be met with when wanted, and if once 
disbanded, Lhe expense of re-establishing and re-organising a staff of this nature will be 
very serious. Reductions in the  survey budget can only be met by the stoppage of the field 
surveys and by the discharge of establishments. 

32. Whether, therefore, we look a t  the int,erests of the Government alone, or of tllr 
indi\riduals who have deserved so well of the State, by risking their lives in  it^ service in so 

arduous a profession, the economy or policy of reduction, and withdrawing the means of 
~ ~ l e e t i n g  the certain and ever-inoreasing exigencies of every local administration in this time - 
of s e a t  transition in which India is now involved, is open to grave doubt, and I trust t l ~ a t  
t l ~ e  subject in  all i ts  bearings may receive the fullest and most carcfill attention whicL i t  
deserves. 

3 .  The couses of the increaee in the expenditure of the department during t,hr past 
five years, and the cffects likely to be produced by ally 

I h l c d  4tb Jnnonry 1870. 
material financial reductions, have been reported on in 

my memorandum cited in the margin. 

34. I n  addition to tlre area. elfceted by the topographical brancl~ of the  department 

Combined total results. as above given, there is the out-turn of the revenue 
%enre Miles. Coat. Rnk. surveys for the aame period, as reported by the De- 

He, ns. As. 
l q m g r a p l ~ ~ c n l  lfi.801 3 , 6 ~ . ~ 0 8  21 15 putiev Surveyor General, to be considered. Combined, 
I lermtue l!).3(;9 8.90.314 45 16 - -- -- the  two branchen aggregate a total area of 36,170 
Tot d a6.170 12.58.922 3ko,lj square miles of four inch, and one incb e n r v q  reepec- 

arerqe.  - - I -- tively, a t  a coet of Ra. l2,58,92%, yielding a mean 
averagc ratc of Re. 34-13 per m u r e  mile. 



35. Placing these figures in juxtaposition with the areas previously reported, wc obtnin 

Completed nreas brought the following results as the total amount of survey executed in the 
from previous reprts. topographicals, since their commencement in the Nizam's territoriee, 

and in the revenues, from the date of my own superintendence of these operations in 1847. 
~ - -- -- - - -- 

rcriod orcr ~ o m l  nwn Tolo1 cost. A , ~ ~ ~ ~  rate of I w;;:;: k"P""hcdi - 1 I exteodcd. Square l i l c s .  R~tpecs "'luare m'lc' 

Topograpl~ienl Surveys, vide pnrngrnpl~ 24 
... of genernl report for season 1866.6; 

Topogrnpllirnl Surveys, vide Survevor Ge- 
nernl's letter to the  ~ e c r e t n r ~ ' t o  t h e  
Government of Indin, Home Depart- 
ment, dnted 5 t h  Yebn~nry 1869. sub- 
mitting genernl report for 1867.60 ... 

Topogrnphiml Surreys season under re- 
view . . . . . . . . . . . . . . .  

Gcncrnl nvernge r a t e  
per square mile for t l l r  
Topographicnl Surveys. 

He~rcnue Surveys (vide genernl report of 
1866.67) . . . . . . . . . . .  

Ilcvcnue Survejs . . . . . . . . . . . .  

Ditlo, season under re\,iew . . . . . .  

G o ~ e r n l  nvernge rate 
Total of Revenue l u r v e i s  . . .  n,.r sounre nlile for LLe- , ~- . 

- venue Surveys. 
Qenernl avernge r a t e  

Totnl of Topogr~pl~icnl  and Revenue of survey per r t l ~ ~ n r c  
lnile fur topographical . . . . . . . . . .  

1816 to 1867 

186i-68 

1868.69 

. . 
I I I I I rind revenue tvork. 

36. I n  the above-mentioned period, or i t  may be said in the last quarter of a century 

3.64.177 

16,616 

19,360 

(without considering the old HydrJad and Ganjam areas effected 
The survejed oren within 

one A d ~ n i ~ ~ i s t r n t i o n  compnr  prior to 1844), the enormous area of nearly six hundred thousand 
cd with the  size of Europenn 
countries. square miles of country, much of which was of a difficult and insalu- 

07,39,129 

8,84,028 

8.90,314 

brious character, peculiarly hostile to European life, have ' been 
accomplished, all based on undeniable triangulation, and rendered in a proper state for incorpor- 
ation in the general Atlas of India, a t  a cost of only Rs. 25-2 or 2 2  10s. 3d. per square mile. 
This does not include the Topographical Surveys conducted under the Trigonometrical Brancll, 
tither in the Himalayas or in thc Bombay Presidency which are reported on separately- 

37. This area is very nearly five times larger than that  of the whole of the British 
Ijritish Ides. 19puore ~ i l ~ ~ .  Islands; more than twice and a half larger than that  of 

England nnd Welea ... 68,320 
Scotland France; upwards of five times the area of Prussia, more 
lrelnud ... 32,612 than double that  of Austria, and three times tha t  of 

Frnncc 
Austria 
I'russin 
Spnin 

.., 209,352 Spain. It may fairly be said to be an achievement of 

1:; :::$;: no ordinary cl~aracter, and of which those officers who 
... 100 ,06  have steadily assisted iu the operations may well be 

proud. The survey of India is a uational work worthy of comparison with similar undertakings 
i l l  other European count,ries. 

38. I n  order to show more precisely the disposition of the several survey parties now 

llldcx Map t o  illustrnte 
employed, aud the respective fields of survey since 1862, when the 

Lhc Ilrogreas or survey o p e r  last index map was published, I annex a new index map of India, 
n t i o ~ ~ s .  

showing a t  a glance the tracts under topograpliical treatment 
fqree?~) ,  and those being dealt with by the Revenue Survey establishments (uiak), 
\\.l~i:st tlle older surveys previously rc.ported or executed are shown with a grey tint, 
Allhongh i t  will be observed very great 1'rogrcss Las Lee11 made, and a marked impression 

n 



cffccled on the totnl area of India, both British and Native Stnhs, yet much remains to I,e 
:~ccornplished still, and i t  is to be hoped that  nothing may arise to prevent this most desiral)lr 

end from being carried out to completion \\.ithill a reasonable time. To fill up the blank spaces 
is a most essential object, and until the \\rhole of India is covered by a first and cheap snrvey, 
the pressing ~lecessities of the public service, and the requirements for good admiuistratio~~, 
mill not be attained. 

39. The results and details of the rcvenue surreys are shomn in the separate printed 
reports of the Deputies Surveyor General, and Snperintendents of the Revenue Branch or t l ~ e  
Department, which are furnished to  the severnl Administrations under which these particular 
operations are going on, as well as submitted t o  thc Supreme Government by myself. The 
revenue snrveys of the Upper Circle of Superintendence are allout to lose tlie valuable services . . 

afilitnrV ~ ~ ~ ~ t ~ ~ n t ,  order NO. I 289, cInted of Colonel Gastrcll, who has for so many years been 
the 28th bccer~rbcr 1869. connected with this department, by the recent orders 
granting him furlong11 to Europe. The absence of this able officer will be severely fclt, but 
~t is higllly essential he sliould enjoy respite from work for a time, after so many years uninter- - .  

rn1>tccl service in India, and I desire to record the obligations I feel under to Colonel Gnstrell 
for the uniform support and co-operation he has invariably rendered to me iu tlie discharge of 
his duties, both as an executive aud superintending officer. 

'1.0. I n  the drawing and compiling office, n large amount of mapping of various 
descriptions has been completed (as detailed in Stalemeut A in 

CARTOGRAPHY. Appendix). Some of the most important maps which have been 
(;'o~rnphicnl Drn'virrg rind compiled and published, wliich await publication, or which are 

piliu; Brnnclr. 
in  course of completion, will be briefly referred to here, to 

illustmte the progress which is being made ill the gcography of Iudia. 

IRDIA (SMALL SCALE IIAP).-TO illustratc rcports, routes of travellers, kc., srnall scale 
maps of India have becn in great demand. A small map (No. 1, scale 256 miles to thc inch) 
llas Leeu cngraved with all such details as the scale will admit of. I t  is revised up to date. 
A s ~ c o n d  map (hand map of India No. 2, scale 128 miles to the incb) has also been prepared 
n l ~ d  er~gmved, forming a most useful p~tblicatioll for various purposes. The hills for this map 
Ilnre still to be engraved. Sltclcton editions of both these maps, containing only a few names, 
; I ~ C  :~vnilable to meet reqaisitions for special reports, and illostrations of particular subjects. 

,\ new edition of several linndrcd impressions of the G sheet sketch map of India, showing 
revenue and political divisions (scale 32 

h'o~~.-Tbis mnp is bnsed on Mr. Jolln Wnlkcr's sketch miles to the inch), revised up t o  1869, Ills 
mnp ol'lndia i n  6 slrcets c ~ r p v c d  iu Englnnd. The ndditionnl 
iltformntiolr on it 11ss becn obtnined from vnrious sourecs, been issued. This map is in great demand, 
:,nd it ir olllg to Lc considered ns a prcliminnry sketch nrnp. 
~ , ~ b l i ~ h ~ d  with tlrc ol!ject of collecting tllc btcst nnd most and llas beell l>rel>are(l \\'it11 the object speci- 
trorttrortlrg inrorrnntion r q n r d i n g  ortlloarnplly ; new m i -  fied in the note, as given on the map, quohd 
torilll limitn and divisious; Ir,uudnries of districts; new to\r.ns 
,,L. i u ~ p o ~ t a n c e ;  rondu ; cnrlnls; rail\vnys; &c.; \\fit11 n vie* to 011 the margin. 
ilnr curr~~ilntio~~ of n complctc nnd nccorntc mnp of Britislr 
Indin from the results of tlrc vnrious nctual surveys cool- 
I>letrd np to dote.  INDIA.-^ entircly new standard map, 

scale 32 miles=l inch, is in progress of con- 

~ t ~ l l c t i o n ,  shoming the results of actnnl survcys only, and bascd on tlie Great Triangulation 
Of Indin. An accorntc map OF our Indiau possessions on a conveuicnt scnlc being still a very 
great desideratum, owing to all thc English maps being filled up with obsolete names, and being 
otherlvirro 6eriously rlcfcctive :rrl,l inaccumte, and three cditions of tlie lithogml)l~c.d pre- 
liminary mnp llnvinx 1,ccn cshnustccl, I Iievc I~ccll iucluccd to nnderk~h-c this n c \ ~  Illall, wl~ic l~  
,\.ill be in  sheets, thc same sizc as the former onc 011 thc al)ove Insis; n ~ ~ d  f'1.0111 I o r , : ~ l  i n -  

formation ns t~ the corrcct names ot' plnccs, t l~eir  orfhogral~l~y, relativc irnportnncc, kc., ~ I I ~ c I I  
I collected with great labor from ovcry ~ m r t  of India, its limits havc I I I -CI I  C X ( P I ~ I I ~ . ~ I  
I,,,,,,~~J ~ $ ~ i t i ~ l ~  I,ossessions, PO as to represent on it all thc gcog~.:~phical in for~nnt io~~ \\-r ~tc~ssr~s.;, 

~ ~ c r c n f ' t ~ r  obtai11, of t l ~ e  vnrions sorrounding independent Statcs. T l~ is  conlpiI:~iiu~r 

, , i l l  c.ccul~!- somc tiwc. 



4 ( 1.5 ) 
INDIA-Scale 10 ntilcs=l iaclr.-Eastern Bengsl section betmccn the parallels of Z O O  and 

?5", North Latitude, n ~ ~ d  the TvIcridians of 90" and 94" East Longitude, has bccn well advuuced 
tmvnrds completion. 

The Ccl~tml Bengal section between Latitude 20" to 25" and Longitudc 86" to 90°, con- 
t:lining Calcutta and t l ~ c  surroouding districts, the mouth of the Hooghly river and tll' 
Soondcrl~unds, 112s been completed and is bcing photozincographed prior to the despatch of 
the original to Sir Ileory James, Director of the Ordnance Survey of Great Britain, for in- 
corporation and publication wit11 his Universal Atlas of the World on thisscde. The remainder 

of t l ~ e  sheets \\,ill IJC tal;eu up as the surrey materials will pcrrnit. 

4 P ~ ~ ~ ~ D . - L i b h f l g r a l ) l l ~ d  in R sheets,-scale 8 miles=l inch ; sl~eets 6 and 8, contaillil~g 
I 'ortio~~s of Jn~noo, ICasl~mir, the Delhi, Hissar and Urnballall divisions, h a w  been pullishcd, 
only sllcet 5, coutniuing Sirinagar, Skardo :tnd Leh, remaius to complete thc entire map. 

PUNJAIJ AND DEPENDENCIES l G - ~ t t i l ~ s = l  inch, lithographed iu 4 6cctio11s.-The finnl 
l ~ o o f s  harc I~ccn revised aud the map is on the point of being issocd. 

4.2. BBNGAL (LO\VEIL P~OI'INCES) .-Atlas sheets, f -sheets 125 south-west and south-east 
containing portions of the districts of Sylhct, Mymeusing and Cachar, have beencornpiled and 

over t 3  the engraver. One quarter-sheet 125 south-east has been engraved, and $-sl~cct 

south-west wcll advanced. I hope very soon publish copies of t l~ese specimens of the first, 
ellgmvii~g executed in Iudia. The Lonrer Provinces district maps, on the scale of 4 miles=l inch, 
of fifaubhoorn, Chittagong, Sylhet, Tipperah and Noacolly with Tipperah Hills, from the 
results of the rcvenue survey, have becu lithographed and issued. 

43. Ou~1r.-8 map to illustrate the census report of the province has been specially 
colnlliledon a scale of 16 miles=l inch, from the results of the revenue survey, and will be 
illlmcdiately reproduced Ly the pllotozi~lcograpllic proccss. This map has been com~~i lcd  and 
I,ased 011 the (;rcntTrigonometrical Survey operntions, nud will bc most useful as  an iudex or Land 

map. Thirty-six sectional maps * of the Proviuce of * P~~blishcd in 1869 ... ... 29 nllcets. 
l~re\~iouslgpu\~~is~~c~ ... ... 7 ,, 011dl1, 011 the scale of one iuch to  the mile, show- - 

TOTAL 36 ,. ing  village boundaries, have been lithographed n11d - - issued. 

TIle 4-sl1cet.s of the Indian Atlas No. 87, containing the grcatcr portion of tile 
llclrt]~crn ;md north-enstern districts of the Province of Oudh (scale 4 miles to the incll) have 
I,ccn compilcd in outline from the recent revenue survey details, and are now in the engraver's 
I l a~~ds .  

T l ~ e  old slleets 68 and 88 (full 1)latcs double elephant size) of the Indian Atlas, contaiuing 
the \r.estcrn and s o n t l ~ e r ~ ~  l ior t io~~s of Oudh, with parts of the North-T\'cst Provinces, are 1lnacr 
coml'ilation in outli~lc, a11t1 \\.ill soou IJC rc:ldy for the c~lgl.avcr, ns :I sccond etlitioli of' t11,. 
nl~nvc plates ns rcfrnrds t h c  \rholu of the Our111 portion. 

I ~ ~ I I ~ I ~ P I , ~ ~  ill 1R6!). 17 S\II.L,IE. 44.  S I N I ) I I . - T \ \ ~ ~ I I ~ ~ - O I I ~  sheets* of tllc IIIIC-incl~  nap-11' 
1 I 1, ~ I I C  P ro \ . i~~cc  of S ind l~  RC\~L'IIIIC SUL.\.C?. Ila\.e I~ecn l i t I ~ o ~ l . : ~ ~ ~ I ~ ~ ~ l  - 

*I.ocal ... 21 ., :~nd isauctl; otl~ers :we in course of d r ; ~ \ \ . i ~ ~ ~  iii)~. t r :~~l~r( . l .  t(, 
- - stone. 

Thc ) i11cl1 ge11cr:ll map of S i ~ l d l ~  (in 10 sectio~is) \v i th~~l t l  I~ills is rc:ldY f;,r I , I I( , -  

lic:~tion ; sllcct 7 I I ~ J  I~cen t~:~~lsfcl .~.ed to stone ; sheet S is Leing clr:i\\-n 1'191. tra~r?;li.r alld is ~ , ~ l l .  
linirl~ctl. 



46. Of the several topographical surveys in  British and Native States, on the 1 iuch, 4 
inch and 4 inch scales, the out-turn of published. materials, and the state of the publicatious up 
to date, is ns follo~vs :- 

Told 
published Pllblished I inch Lo I 
in 1880. presiously. mllc sheell. 

BENQAL, CHOTA-NAQPOBE DIVISION.-1 inch sheets containing portions 01 Chota- 
... ... Nagpore, Sirgoojah and Jushpoor ... 11 17 28 

Ditto Ditto Degree sheet ... ... ... 1 + inch scale. 
B ~ N Q A L ,  KBASIA AND GABBOW HILLS.-1 inch and ) inch sheets containing the 

... ... U m i a  and Jynteah and North Caehar Hille 8 f 10 
REWAE A N D  BUKDBLCUND.-1 inch sheets containing portions of Rewab, Punnah, 

Nagode, Chirkaree, Myhere and Adjygurh ... ... 9 11 20 
Ditto Ditto Hall degree sheeta ... ... ... 2 inch scnle. 

GWALIOR AND C E N T ~ A L  INDIA.-1 inch sheets containin the States of Gwalior. 
Dholepoor, Kerowlee, Ul~vur, Jeypoor an$ D~ottiah ... ... 11 23 34 

... Ditto Ditto Degree sheets ... ... 2 + inch ycnle. 
I<AJPOOTANA.-1 inch sheets containing portions of the Native States of Jeypoor, 

Shekawuttee and Bikanecr ... ... ... ... 20 10 30 
Ditto Ditto Degree sheets ... ... ... 3 + inch scale. 

C E ~ T B A L  Pnovrh-c~s.-1 inch sheets containing portions of the Districts of Belmpore, 
aiid Ryepore, and portions of the dependant States of Bustar, kc.  5 18 2' . 

4.7. TOTAL AREA OF MAPS PUBLISHED IN 1869.-Roughly calculated, the maps published 
during the  season under review, from the results of topographical and revenue surveys in pro- 
gress, and omitting all small scale compilations, index maps and miscellaneous maps, represent 
an area of no less than 77,000 square miles. This calculation is made in order to show the differ- 
ence between the area mapped and actually received into the office, and the area returned by 
executive officers. Fuller details regarding the extent and nature of the mapping executed 
:111d published will be found in the Appendix. 

4'3. ENGRAVING B U A N C H . - ~ ~  my letter No. 180, dated the 5th February 1869, para. 10, 
fOl.\varding the printed General Report of the Topographical Surveys and Surveyor General's 
Offices for 1867-68, 1 reported that  the staff of European engravers sanctioned by the 

Right  Hon'ble the Secretary of State, as per margin, who came 
Mr. C. TV. Clonrd. Supdt. 
,, F. ,,, T, Walsh, 

out from England with me in January 1869, for the purpose of 
,. J. hf. Dnlziel. Eogmver. undertaking the publication of the final maps of the Atlas of .. W. Donnldson, ,, 
.. nf. H. \vest ,, India in this country under departmental supervision, instead 
.. E. nest 
,, J, ,vilkic, Pri.;ler. 

of in  England as heretofore, had commenced work in this 
office, and in my letter as per margin, I submitted proposals to 

'rn Honlc Depnrtment. No. 238, supplement the above European skilled nucleus, with a propor- 
al.~tcd 1511, Fcbru;\ry 1869. 

tionate establishment of native ellgravers and apprentices, 
plate pril~ters and pressmen, sufficient to make a fair beginning in an entirely new process 
lritlierto u l ~ ~ r a c t i s e d  in Calcutta, with the object of making tolerable progress, and reducing 
tlre cost of each cngraved sheet,, or general map. 

1.9. This having met the approval of Government, in the Financial Resolution noted on 
the margin, the work, which advanced from various causes but - 

Pltrrnntion nf new eatrblisbment, 
N~,. 1133, dated 18th 1869. 810wly a t  first, has now assumed fair proportions, and a consi- 

derable number of maps of a most useful character, and of a 
itylc of' execution hitherto unknown in Calcutta, are now being turned out, and the new 
+staI~lishrnent promises most fairly. Under the able superintendet~ce of Mr. Conrd, this new 
!,r;lnch of my depnrtrnent has made a good beginning, and the native hands and apprentices 
11.e making excellent progress in learning tbc f i r ~ t  steps in engrevitlg on copper, and hill 

- . t c l~ i t~q ,  Or which they show great aptitude. The results already attained in the trainihg of 
~~i~ t . i \ .v  ngcncy is highly cncournging for the very short time spent on it, and I anticipate the 
<rc.:ltcst :~qlv;~nt:qes from this important and necessary addition to my department in this 



50. The transfer of this duty therefore from England to the personal supervision of the Sur- 
vey Department in this country is already proved to be most satisfactory, and as the enpaving  
of the final geographical materials is further developed, and the native establishment becomes 
more competent and experienced, I am satisfied that the economy of the measore, setting 
aside its other obvious advantages, will be sufficiently demonstrated in each succeeding annual 
report. The description and amount of work performed by the engraving branch during the 
year, which is fi~lly up to my expectations, and creditable to the exertions of the European 
establishment, will be found detailed in Appendix D. 

51.  Owing to the very severe season we have had in Calcutta during the year under re- 
view, I am sorry to havc to record that  considerable sickness has 

Mr. Best, Engraver, dicd 18th 
April 18 f i~ .  taken place amongst the European engravers, in  this the first 

Mr. Wilkie. Plate Printer, died season of their sojourn in India, resulting in thc death of two 
3rd July 1869. 

promising individuals as per margin. The former, however, ap- 
pears to have succumbed to latent disease which manifested itself before he even reached Gal- 
cutta, and he dicd a t  sea on his return home, whilst the latter mas carried off most suddenly 
from Ires1 appoplexy and was a great loss. It is to be hoped tha t  as the European constitution 
becomes more acclimaLised, the amount of sickness in the hot weather may decrease, and I 

have left nothing undone to provide for, and wBch over t,he 
To Home Depnrtment vide 

N,,. 609, dated 2ard dpl.il' ltl69, comforts of this new establishment entrusted to my cliargc. 
Thc question of the removal of a portion, or of the whole, of 

m). ofices to a better climate lraving been uuder discussion wit11 the Goverument,* a Committee 
is now sitting to enquire into the whole question, and mill report thereon in due course. 

5% On my application, the Secretary of State was good enough to send out the two 

Mr. H. .Turnen, ~ n ~ ~ . ~ ~ ~ ~ ,  nrri,.ed persons as pcr margin to supply the casualties above noted, and 
l3tl1 Octolrer 1869. 

Hougl,to,l, I am happy to say the whole establishment is in  a state ol' 

arri\fed 27th Uece~uber 1869. perfect convalesce~~ce, and in lull worlting order. 

53. The copper-plate presses sent out on my indent have been only reccntly received, 
2nd the very scrious defects caused in transit having been repaired a t  the Cossipore Gun 
J"c)ulrdry, they are now put up and in full working order, enabling me to execute any descrip- 
tiou or amount of copper-plate printing. 

54. LITHOG~APHIC BRANCH.-The worl; ~erformed in the lithographic, drawing and 
printing branches has been of the usual kind, and as extensive and important as herctofore. The 
amount of business executed in this l)mnch is briefly described in the following abstract of the 
detailed statement given in the Appendix B. 

New drawings on transfer paper and on stone of various maps ... and plans ... ... ... ... 271 complcted. 

... Departmental profcssionnl forms, circulars and orders 1.24.105 printed. 

... Maps or various sizes, plans, diugrnms, sketches, &c., 366 e~lbjccts, 97,647 copies 
complete, ur 111.G64 pulls 
or impressions. 

6 5 .  Tlie remunerative cl~aracter of this branch of the office may be thus estimated. 
The value of the mork performed, 1alie11 a t  the lowest ratcs of sclling prices for the maps, and 
a t  the usual rates for the smallcr diagrams, plans, sketches, &c., is as follows :- 

Subjceta. :$,::, Vnluc. 
Rs. 

Lnrge and small acalo maps from eurvcy results d r ~ w u  and prinkd .. 158 17. bG5 24,686 
Plena of canhnmrnta, cities, forts, &c. ... ... ... 4 127 191 

Miscrllnneous maps, plans, diagrams, &c., executed Ibr other depart 
ulellt~ ... ... ... ... ... ... 136 51.190 16,670 

Reprints or old general mnpa ... ... ... ... 60 2,925 11,689 

Total work performed-Tobl vnlue, Ba. ... 69.136 



Cost of the Lithographic Branch- 

Eatablisllment ... ... ... ... ... h. 36,596 
Contingencies ... ... ... ... . . . . .  3,145 
Estimatcd cost of paper ... ... ... . . . . .  4.688 - 44,429 - 

... Bulxnce on mapping nlone in favor of thc office ... ... Rs. 8,707 

Add vdue of printing 121,105 copies of drpartmental orders, circulus, 
proressional forms Ibr topo:rapliicnl xnd revenlle branrl~cq. kc.. wllicll, 
if uot printed in this offim, would celtaiuly have to be paid fur elsewhere ... Rs. 21,814 - 

Totol balnnce in hvor of the office ... Rs. 30,521 - 
56. There has been great  improvement in the drawings on transfer paper, as well as direct 

011 stone during the year. 

57. The a r t  of drawing aud writing backwards, or rcvcrsed, on stone, is now Leillg perse- 
vercd in by all the younger hands. Direct drawing and writing on stone is very superior to the 
system of transfer drawiug ou paper. Irnprcssiolls from the former s t j l e  are much sharper and 
clearer, and a larger number of copies can be ol)t,~inctl from the stone than from the oldinarv 

method of transfers. This method, in  almost universal practice in England, ltas peculiar 
advantngcs in  this country, where from the great atmospheric changes and hygrornetrical stat,; 
of the seasons, grcat danger is caused with transfer drawings i f  not put  on the stone within 

a short pried, b u t  i t  is more tedious and difficult to csccutc. 

58. DEATH OF HEAD A s s r s ~ a ~ ~ . - T h e  health of the head assistant of this department, 
&lr. H. A. D. Lawrence, had been for some months in a vcry precarious state, and I regret 
to have t o  record his demise on the  Ylst December last, as reported to Government in  my 

letter marginally notcd. Mr. Lawrence having been 
To Homc Depnrtment No. %doted 

L brought out  from England by myself in January 1867, 
10th dnnuory 1870. 

had brought much practical Itnowledge and experience 
to  bear on the  duties of the  office, and his laudable and indefatigable exertions for a period of 
three years told with good effect in improving tbe style of the work produced. His  loss is 
much felt, the Inore so, as his place cannot easily be filled up a t  present. 

50. The duties of this o5ice are very heavy, and in addition to the regular work of the 
Snrvey Department, there are incessnnt calls made on i t  for job work by all bmnches of the 
service, all of a n  urgent nature, which interferes materially with the systematic progress of 
the of the survey maps, of  which tlicre is a superabnudancc, but the utility of 
the press is thas  greatly enhanced, and if cash paymcnts mere enforced, as they onght to be, 
(i)r all extra geogrnpl~icnl non-departmental issues, the grcat economy and advantage of this 
estal,lisllment mould be better defincd. A detailed report on the worlting, out-torn and cost 

of the office by Captain Marmy,  Assistant Surveyor Gencral, in trml)orary clral.ge, will bc 
found in the Appendix. Mr. H. Nivcn, Lithngmphic and Chrorno Printcr, merits my enco- 
minm, for the  general irnprovcmcnt of the printlog, for the great zcal and eucrgy he brings 
to bear in instr l~ct ing the native printers, and in performing moltifarious and onerons duties. 

60. PHOTOOR~~PAIC AND PIIOTOZINCOCRAPHIC B R A N C H . - T ~ ~ ~  rcccnt,ly formed branch of my 

oflicc has made great and most sntielhctory progress, as rcgards thc gcncral style ant1 cxccution 
of the photozincogrnl~hcd maps, during the past calcndar ycar of l M 9 .  I n  conscrlucncc of 

Captain A. B. A,lelville, prcviollsly in  clr:~rgc, 11:lving cntirely broken down it) health, 11e wn 
cnmpelled to obtain lcavc to  Europe on medical ccrtificatc from the 10th of Fcbroary IYGI), 
ant1 it was estremcly fortut~atc that  just a t  that  moment Lieutenant J. Watcrhonsc, Assistnal 
Sllrvcyor Gcneral, rcturnctl from two ycnrs' l c ~ v e  to N~lrolle, and Itc was ac~or~ l ing ly  by the 

lT<,,,,r nrpnrtlnent No. 647, 
OI .~CTS of Uovcrnmcl~t, marginally nokd ,  placed in charge to 

dated h d  J U U C  1668. take C n ~ ~ t a i ~ l  .\lclv~lle's place. 



61. This officer had previously superintended the first commencement working of this 
branch of my office for a short time, and during his leave to Europe, with the sanction OF the 
Secretary of State, employed his leisure in visitiug the various photographic establishments in 
Fngl:~nll as \\*ell as on the Contincnt, and gleaned much valnnble practical information mhi1.h 
has been turned to good account in  this country. H e  has drawn up a report describing the 
v:~rious cartogmpl~ic reproduction and reduction systems pr~rsued in the national surveys ot' 
Icrance, Prnssia, Austria and Bavaria which mas submittcd to the Secretary of State in Eng- 
land, Ijy whom it was sent out to the Government of India, and ordered to  be printed hcre. 
During its prograss I.hrough the press, chapters on the proccsses especially adapted to  t l ~ c  
Indian climate, as well as on thc constitut,ion of tllc Indian Survey Department have been 
added will1 my al)proval, nnd copies of the report have very reccntly been submitted to 
(;overnmcnt and circulated to  the department a t  large. 

62. The subjoined abstract statement shows the nature of the work which has pnssed 
t l~rough this oilice, and t l ~ e  tot ;~l  out-turn of some of the maps dealt with ; only silver prints 
were taken, but for the most part they mere transferred to zinc or stone. For convenience of 
future record, the statement has been brought up to the cnd of the calendar year. 

From 1st Decarnhcr 18w 
moot, ineluaire of 
eontin~cnclca nod dl 
other clugcs- 

Ra. 42.183.114 

- 

63. With  improved photographic apparatus which was specially constructed under Lieu- 
tenant Waterhouse's direction it1 Engln~ld,  better accommodation in a separate building, new 
and improved processes for the transfer of photo-carbon prints to zinc, as well as new presses ob- 
t i n e d  by myself in England last ycar, together with considerable improvement in the style and 
finish of t l ~ e  drawing of original maps and snl)jects for reproduction by the executive officers, 
the quality of t l ~ c  work performed has greatly improved and will well bear the test of 
comparison with similar work prodoccd in nny other country. 

64,. The ndva~~tagcs  securcd to  the service of this country by the immediate 
publication and dissemination of the original scale slieets of the topographical surveys of the 
Native and British States, which nevcr bcfore saw the light or were turned to any practical 
use, can scnrcely be over-rated. 

65. The remunerative cltaracter of this omce is fibown by Lieutellant Waterhouse as 
follows, total cost of establishment Rs. 4*2,163 ; value of the work performed Rs. 47,439, 
balance in favor of Governmcut 5,270. This is susceptible of very considerable exp:~nsion, 
and mill dool~tlcss be more lucrative annually, as our armngement,~ improve. I n  the present 
year's expenses, I~ousc-rent for a new ofice, and thc Supcrintendenl's salary bave becn included 

66. The combined out-turn of the two printing 
Profit. establishments, lithographic and photozincographic, I-FI nn~ounts to 135,711,l maps or plane, and the profit to 

I.itl~ogra~bie ... ... 91,617 3 0 . 6 ~ ~  Government Rs. 35,796 as per margin. 

I'llutoarapI~ic .. . . .. 
- - - - -- - 

Tutnl ... .., 

.- 

scvcral uscful processes in pllotography and photozinc* 
~ m p l l p ,  n t~d  hc is now making experimcuts in the ncw process of photo-engraving. 

44,092 
--- 

1,35,741 

6,276 

35,796 

67. Lieutenant W a ~ r l ~ o o s e ' s  ~bi l i t ics  as a photo- 
graphcr arc of a high order, and his industry and special 
scientific a t tn iun~c~i t s  11ave enabkd him to develope 



68. The European staff of photographers and zinc printers as per :margin have worked 

Serjenot Jnmcs Jlockenzie. 
Mr. W. Crosley. 
Sryjcnnt I3rocc M~~ckeuzie. 
Yerjcnnt Wntson. 
Mr. W. Y ullur. 

exceedingly well, and by their steady conduct and close 
attention to duty merited my entire approbation. A 
detailed account of the working of the photographic 
branch by Lieutenant Waterhouse, for the calendar 

year 1869, is given in Appendix C. 

69. During my temporary absence from the presidency on m y  annual tour of inspecti011 of 
survey parties, Captain W. G .  Murray, Deputy Superintendel~t of Survey, who returned from 
medical leave to Europe on the 24th March 1869, conducted the current duties of my Head 
Quarter Office, and I have to record m y  appreciation of this oificer's valuable assistance, whose 
professional knowledge and experience have been utilized iu various mays. His  special atten- 
tion was directed to bringing up  of the professional report of the Hydrabad Survey, arranging 
and collating the computations of many years' ~vork, writing the introductory remarks, as well 
as gathering from various sonrccs statistical atid geographical information for the same, to 
which he has devoted much extra or leisure time. 

70. R e  has liltewise under preparation a tabulated document, long most urgently needed, 
viz., a list from various official returns and documents, obt;lined by myself from a11 parts of India 
with much difficulty, showing the most important places in each district in India, the correct 
orthography of names, and the minor sub-divisions of the districts and provinces, according to 
existing territorial arrangements and juris&ctions, to nrhich is being addcd the absolute geogra- 
phical positions or  co-ordinates of latitude and longitude for each placc from the Great Trigo- 
nometrical Survey data in all instances, thus forming a complcte geographical index 
for all India up to the present date, which after being carefully checlted and revised 1 propose, 
to publish. 

71.  The want of such a work fur general purposes and ready reference has long beeu folt, 
and in this office i t  will be most useful for all description of maps, which have frequently to 
be projected and compiled for various purposes, and the morc particularly for aiding ant1 
nssistinfi the Gazetteers, which are now so universally under preparation in this country, and 
for which the most accurate and authentic data is absolutely essential. The rapid progress 

of the exccutive surveys, and the e n ~ p l o ~ m c ~ ~ t  of evcry available qualified officer in the field 
hitherto, has prevented many useful and even necessary ol)jects of this nature, which I have 
had io view, from being carried out. 

72. PREPAR.~TION OF GAZETTEEILS.-T~~S suhject ha3 been peculiarly felt and brought home 

to me during the past year, when From every local jurisdiction in India, the moet urgent and 
pressing dcmands have been made on this office for geographical information of all descrip- 
tions, ant1 to a very large extent, on accouut of the Gazetteers ordered by the Government 01' 
111di:~to be undertaken, with the view to the pt~hlication of one uniform series of histories of 
provinces and districts to be editcd by a single officer. 

73. DEFINITE PIAN 013 Tl lE GAZETTEERS n ~ ~ u l n ~ ~ . - H a v i n g  thedcepcst interest in the dis8.5- 

millation of true and autllcntic g ~ o ~ r ; ~ ~ l ~ ~ c a l  illlormation and numerical dala as derivable 
only from the records of the survey of India, I have responded cordially to the wants of the 
local ohccrs  engagcd In the preparatory Gazcttcers of districts and provinces, but the 
absence of any detined system or plan of the work, or of any authoritative decision as to 
the orthoaraplly of native names, has beell a great drawback to the real object in view, 
:rnd I Fenr will render such maps as have I,cet~ c o r ~ ~ p ~ l c d ,  w ~ t h  consldcral)le labor and rescarcll, 
1111fitted l'or incorporation i n  the final mor1: \vI~ich WIII be no doubt under the auspices 

and sanction of the Government of I n d ~ a .  

74. U N I P O ~ Y  SYSTEM OF ORT1100RbPBY OF NATIVE N ~ ~ ~ ~ . - G a Z e t t e e r s  without good maps 

will be but  of little avail, i t  is therefore essential that the latter should correspond with the 



text of the former, and to ensure this most important, but  equally difficult ond, a proper 
understanding must be arrived a t  on the part of all who arc engaged in the duty, and llntil 
this is done, i t  will be useless to expect uniformity of system in the rendering of the equivalent 
of the vernacular names of tllis country. The more so as everybody seems to  have both s 
theory and practice of his own, and the subject generally is besct with many difficulties, which 
i t  mill not be easy to g e t  over. 

75. STEREOTYPXD GEOORAPIIICAL NAbCWS SAOULD NOT DE A T , T E I ~ E D . - W ~ ~ ~ ~ V ~ ~  system may bc 
adopted or directed by competent autliority to be carried out, i t  appears to me of vital impor- 
tance not to create such a complete revolution in the mode of s p c l l i ~ ~ g  as will altogether upset 
the existing geography of the country and the labor of years. The namcs of capitals and of 
important well known places, understood and appreciated Ly Enropcans, and familiar to the 
ear of everybody for upwards of a century cannot, I submit, be altered in thc present day 
with any degree of reason or propriety. Such a course of altering long established ortho- 
graphy to such a degree as to render the identification of the name impracticable to ordinary 
~intlerstanding, as some persons would lilie to carry out, appears to me pedantic and unsafe in 
the extre~ne. The entire subject is one involviug too mauy considerati~~us to  bc enlarged on 
in this place, but  as i t  so materially affects this departmcnt, and our daily work with the 
publication of the maps of the Survey of India, I have dcemed i t  necessary to place it  briefly 

on record. I had occasion to report on iL to the Bengal 
No. 256, duted 23rd Mnrch 1867. 

and Bombay Governments in letter marginally quoted. 

76. PRINTED MAPS SENT TO E N G L A N D . - D u ~ ~ ~ ~ ~  the past year, very large quantities of the 
published maps and plans of tlle Survey of India have becn transmitted to the India Office 
to complete the records of the Geographical Deparl~uent  there, and likewise for sale in Eng-  
land, to supply a desideratum long felt there. All the available maps of older datc, con- 
tained in the most rcceut edition of our prilited catalogue, liave now been fi~rnished, whilst, 
the current publications are likemise periodically transmitted, so t11:tt thc results of tlie Indian 
Surveys may he procurable in  Englaud with as great easc and facility as they have a l w a y ~  
been in this country. 

77. ISSUE o r  arars TO GOVERNMENT OFFICIALS AND SALES TO THE PUBLTC.-The demand from 
Governmeut oficials for the published results of the 

Mnps supplied from tllc 
fif*ps. V*LnE. Survey Depsrtment continues increasing, and forms 3 

Snt.ve~.or Fcnersl's heavy business. During the year, 16,471 litl~opmphcd, 
Olfiec 011 indeut nnd Rs. 
nl,plicntiou ,,, 16,471 27,359 pl~otozincographed and engraved niaps h:~ve been issued 

M I I I ~  iss11e11 tn Locnl 
Agcuts Ibr supply to 

bondjde on the ~ u b l i c  service by my office, and 5,577 
Uovc.r~lmcnt alficinls lithogmphed aud engraved maps have been issued to 
MJ snlo ... 6,577 11,694 - - the several local agents a t  Allaliabad, Lahore, Luckliow 

... 21s058 -- 399052 and Nagporc. Tlle total number issued being 21,048 - -- 
maps, and their value a t  the very low rates which have 

now bcen fixed, so as to render the maps avni1;lble to all classes of the community, being 
lls. 30,062. I f  public oficers had to  pay for a11 the maps they receive from this drpart- 
ment, i t  would greatly coudt~ce to the economy of this office as well as to the interests of 
Government. 

78. Exclusive of the maps, as above sllomn, which have been issued from the store or stock 

in band of actual survey rcsults, several thousands of impressions of maps, sketches, diagrams 
and plans have becn printed and issued from the pliotoziocograpl~ic and lithographic press 
bmnchcs of my office, on spvcinl rcquisitions from local Governments and various prlblic 
offices. These in fact in no way concern Iny own dcpartmcnt, bu t  they show so much extra 
work donc, nnd for wl~icll payment ought to bc made and credited iu my butlgct. 

F 
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E X E C U T I V E  E S T A B L I S H M E N T S .  
- 

NO. 1.-TOPOGRAPHICAL PARTY. 
G w a ~ ~ o n  AND CENTRAL INDIA Sunw?,~. 

82. Koluh, Boondi, I'o~tk, $c.-This party on breaking fresh groundin the Gwalior State, 

P~nso~rrsr.. found some inconvenience and delay from the want or 
Lient. ~ l l n r ~ e s  strnl~nn, 11. B., ~ ~ ~ i s t o ~ t  Sllper. vakecls (or agents from the Maharaja) for the several 

i~~te~~dcnt. ,r. O E ~ .  Holdirll, in cl~~~rge. E,, Assiatnnt S,,pcrintcll- detached parties, without whom i t  \vae imposmble to 
11e11t on duty wit11 the Abgssiuinn Expedition, procure provisions aud assistance of any kind from the 
rejoined 24th April 1869. 

hlr. P. U. Girdlestone, Asaivtnut Superintcn. villages; owing to the scarcity of grain which prevailed 
dent, joincd 23rd Jsnunry 1869. 

Xr. H. J. Bolst, 21111 Gr:~dc Surveyor. throughout the country, and other difficolties, it was 
3 ,  G. P. Cllill, rcsiglled on 15th April 1869. about the middle of December before the detail par tie^ 
,, G.K.All~iutt, 31.~1 (;lode Assistnnt Surveyor. .. G. T. nturphy, 4th ., ,, ,, were fairly a t  work in the ground allotted to them. 
,, G. L. Eaterr, 3rd ,, ,, 
,, W. J. Cornelius, 3rd ,. ,, 83. The advance triangulation lay in  the vicinit,y 

: ~ n d  5 Sub-Surveyors. of Goonah and Chandairee, within the meridians 
of 77' and 78' 15' and parallels of 24.' 25' and 25O chiefly in the Gwalior State. The plane 
tablers occupied ground in detached portions of Jeypore, Kotah, Boondi, Gwalior, Tonk and 
Jhalawar, within the degree square formed by the lines of Latitude 25' to 26' and of Longi- 
tude 76' to 77'. Two parties were also employed on outlying portions of unfinished work in 
the vicinity of Kolarus, east of the Agra and Bombay trunk road, and near the large city of 
Tizara in the Ulwar State. 

84. Of triangulation in advance of the details 2,607 square miles mere completed, and the 
ground within and around the city and cantonrneut of Goonah mas closely triangulated by 
Mr. F. B. Girdlestone, Assistant Su~eriutendent  (who was ~ o s t e d  to this party on his return 
from medical leave to Europe and joined i t  in the field), for a large scale plan. 

85. Of final topography 1,577 square miles were completed as per margin, and an entire 

Square Miles. new survey of the city, fort, cat~tonments and environs 

I AIRO cm- of Agra on the large scale of 1 2  inches to the mile 
>lr. Ilolst 211dprnde Surveyor ... 143 l~loycd nu 
., G. P. chi11 do. <Ia. ... 132 tri,ll,gu. being urgently required, mas commenced and finished. 

.. G. K. Allnott, 3rd grnclc These materials have been carefully collated, and fair 
Asristn~it Suvt.ryor . . . 270 drn\vn in my head quarters' ofice, and a very \~aluaLle 

Xlr. G. 1'. Alurphy. 4th grnde 
Assistnnt S~~~.rr.yor ... 60 plan mill soon be published for general use. 

111.. G. I,. Estct~, 3rd grnde 
Assistnnt Smvcgor .. . 340 

Alr. W. J. Cornelins. 3rd grndc 96. Thc Loin1 cost of tbc season's operalions amounts 
Assistant Serrrynr . . . 177 

Jonlnprr~nud SoI).Sururjor ... 150 to Rs. 4,5,632, of mllich Rs. 3,917 is due to the 
Al,dool Snwl~d Kllnn ditto. ... 84 Inrge scalc survey of the Agra city. Observations 
Al,dool Suhbnn ditto. ... 63 
Cliolom t~lal~o~ncd dittn. ... 180 werc takeu a t  5 1  stations, f is i~rg 309 points, and 
Churnmen Lnll ditto. ... 88 

- the elevations of 231 points were trigonometrically 
TOTAL ... 1,577 

c 
(leterrnilled. 

87. Licutcnnnt Charles Stmllan, Dcpr~ty Sl~pcrintcndcnt in charge, states that  while trian- 
clrlnting hc visilecl thc city of CI~:~nd:rirec, fornlcbrly t l ~ c  enpit:~l of the British district of the 
same name, ~vhich was t,r:rnsfcrrcd to Scintli:~h wit11 the territory east of thc Retmah river in 

1358. This tit,?, wllicll under Dritisl~ rule \v:~s very pnpnlous aird f:~lued for its manufacture of 
fille muslins, is now iir a ruinous st:~tc, and t l ~ c  1r:tdc. wlrich \ms formerly carried on in delicate 

cotton fabrics 11as fallen consi~lcral~ly. Ishng~~rlr ,  nnotllcr large tu\rn, was also viritcd; i t  is a t  
present tllc rcsidc~rc<> of n Sot~l ial~ of t,l~c C;\\.;~lirrr Stntc, and evidently was in for~llcr times a 
l'lacc of imporl:~ncc ant1 consitlrr:rl~lt: sizr. 

88. Thc country r r o n ~  (Ilc IIct\vn river l.iscs in strps from l,?n0 feet until i t  attains an 
nli,it~rde of 1,650 f ~ ~ t  n11ovct sen Irvcl. Tllc l~i l ls  arc. low, ~~ovcrecl witli jlurglc, n~rd very flat a t  
. As soon as thc 11igl1 tnlllc 1:11111 is rca(~I~rd,  tllv jt111g1e ceases and tllc ground is open and 
~~rldulnting, \\.it11 stuall isol:~tcd l~ills sc:~ttcrcd 1lr.r~ :rut1 tlrcre, and the cutirc country is well 



cultivated and thickly inhabited, presenting a very marked contrast with the ground along the 
steps and lower lands to the north. 

89. Lieutenant T. Holdich, R. E., Assistant Superintendent, who in October 1867 wm 
under the orders of Government transferred for employment with the survey party attached to 
the Abyssinian Field Force, returncd to India in February 1SG9, and mas posted to this party, 
joising i t  after return to recess quarters; as thc field work for the season closed in the middle 
of March he was unablc to share in any ficld duties. 

90. me season's out-turn of triangulation and topography conlrasts somewhat unfavorabl J 

with that  of previous seasons, and is below the usual average, but  owing to the drought which 
prevailed throughout Central India and Rajpootana the duration of the field or working season 
waa reduced considerably, a.4 provisions could not be easily obtained for the several detached 
parties, and i t  mas considered desirable to relieve the country under survey from the strain on 
i t s  resources caused by the presence of large aud scattered camps. 

91. The strength of the party mas also reduced by the transfer of Mr. Horst, Assistant 
Superintendent, to the charge of NO. 7 party, Rajpootann Topographical Survey-a measure 

which could not be avoided owing to the paucity of execulive officers then available. The 
survey of the city and cantonments of Agra also occupied one Assistaut and two Sub- 
Surveyors for a good part of the rnost favorable seasou. These circumstances coml~ined, have 
materially affected the season's out-turn, which is neither so large or so well disposed as usual, 
and due allowance must consequelltly be made in comparing the work of prior seasons, or with 
tha t  of other parties. 

92. This party mas inspected by myself a t  Mussoorie on the ]lath, 2211d and 27th Sep- 
tember. All the records, oiz., the angle books, cornputat,ions, field sections, and fair maps were 
carefully examined and commented on, and the past and future proceedings of the survey fully 
discussed and determined on. The squaring up of the sectious in the field season by season, 
as fhr as practicable, appeared a desideratum on this survey, and other minor points had con- 
aiderntion, mhich will no doubt be fully attended to in future. The results of my inspection 
this year were on the whole satisfactory, and I have evcry reason to anticipate a more compact 
and better return during the curren$ field seilson. 

93. Duriog the recess, the following computations and fair maps have been completed :- 

741 Triangles computed. 
1 0 3  Latitudes aud lougitudcs. 
318 Heights. 
137 Pages of llorizontal angle books. 

63  Do. of vertical do. 
2 Fair staudarrl maps completed. 
3 Do. do. fioisl~cd in part. 
8 Exaggerated maps completed. 
3 DO do. finislied in part. 
1 Chart of triangulation. 

N o  arrears of any kind exist ill this Surveyor's Office, which is satisfactory. 

94. The officer in charge reports in very commendatory terms of the good and valuable aid 

rendered to him, both iu the ficld and reccss duties, lry Mr. H. J. Bolst, 2nd Grade Surveyor, 
whose exccllc~lt services, estcnding ovcr 17 years, have always merited approval. 
Mr.  Bolst has been employed ou the trisngwlation during the past year, as well as in Iving 
down tllc topogr:~l~hicul dctails, and he has merited my entirc satisfaction aud comrnenllation 
in all p r t s  of his duty. 

95. During the ensuing season, tllc triangnlation mill be adranccd soutllrvards from 

Latit& ?k0 30" bclween t l ~ c  meridinns of 77" and 7Y0, and t l ~ e  ~1:lnc tablcrs will tnkc up tlle 
uu(inished sections required to complete tllc degree s q u a l ~  bouncled by the parnllcls of 25' and 



So0, and the meridians of 76' and 17" ; after completing this, ground between the meridians of 
77O and 78' 1)elow the parallel of 25' will be occupied in continuation of the topography 
completed in prcvions years. 

96. Thc heal111 of the establisl~mcnt is good, the party has been ~ t ~ r e n g t l ~ e ~ ~ e d  by tho 
addition of a Military Assistant Superintendent (L ieu te~~ant  T. Holdich, k. E.,) and i t  is 
expected that the return of work for the scason now commenced n.ill compensate for the 
diminished out-turn of the past year. 

91. Lieutenant Charles Strahan rcports that, in the States of Gwalior and Tonk, he and 
his party were rendercd very hearty aid, and rnet with the greatest atlentio~l and civility from 
the several chieftains and their subordinates, but in Kotah, Booudi aud Jcypoke similar help and 
attention to the wants of the party was not rendered. 

98. The serviccs of Mr. Girdlestone, 1st Grade Assistant Superintendent, who mas posted 
to this party in January last, having been orgently required, he was traosfcrred to officiate in 
charge of No. 2 party, Central Provinces Topographical Survey, fmm the 12th of July last, in 
consequence of thc demise of Mr. Molhe~su.  

No. 2-TOPOGRAPHICAL PARTY. 

99. Baibool aird Chi~ld~uarra Disll.icl8.-Owing to the unhealthy nature of the country 
PE~SONNRI. .  in which the field of operations lay, along the eastern 

J. Mnll~crnn, Rsq., Dcpy. Fupdt., 2nd gmdc, 
clird 25H1 nlitrch 1860. portions of the Santhpoora and Deogurl~ ranges of 

1'. 13. Girdlestone. Esq., Asst. S W . ,  1st g n d %  hills which skirt the  Baitool and Chindwnrra platenus 
OPg. it1 chnrgc from 12th July 1869. 

Ilr.  C. Ncnlr. lstgrnde, Survcgor, in tcnlpornry on the north and south, this party was obliged to 
cl~arge from 29th hlnrch to 11th July 18fi9. 

firr. R. vnrre,l, 18tRrnde, ~ ~ ~ i ~ t ~ ~ t  s ~ ~ ~ ~ ~ ~ ~ .  remain in recess qtlarters a t  Ellichpoor later than 

:; :.sl\'&'!l:: ti: ;; : usual, and was employed in completing the mapping 
,, J. Cl~enncll, 2nd ,, ditto ditto. and computations. They did not therefore com- 
,. A. Chcn~~el l .  4th ,, ditto ditto. 

nnd fire Sob-Su~.vevor~. lnence field work till about the middle of December. 

Even a t  this latc period of the year fever prevailed to an alarming extent, and Inore than half 
the strength of the party was prostrated on entering the hills. 

100. The triangulation in advance of topography was carried through t l ~ c  southern portion 
of the Chindsara District and the south-eastern portion of Sconee, along the Deogurh Glrauts, 
or between the parallels of 21 "30' and 22O and the meridians of 78°45' and 7g045', and it 
was while engaged on this duty, I regret to record that the executive officcr i n  charge of 
t,he party, Mr. Jz~mcs Mulheran, was attitcltcd with the disease wllich terminated in his death 
a t  Seonee on the 25th March 1RG9, as was reported to Gover~ l~nent  in my letter No. 582, 
dated lGth April 1869. The services of this old and valuable public officer, and the cstirna- 
tion in \vhich his character was held, were described in my departmental order of the 
28th March 1869, copy of which will be fouud in the Appendix. The loss to the department 
h w  been severely felt. 

101. The topogmphical detailscomplcted during the season lay in portions of the Baitool, 
Hooshungabad and Chindwara Districts, the main portions being situated betwecu the 
parallels of 22'15' aud 22O45' and Longitude 78O15' to 790. 

102. The total out-turn of the season's workaniounts to 1,563 square milrsof triangula- 
tion, by which 140 points have been trigonometrically determined, and 57 heights obtair~ed 
from observat~ons a t  88 stations, and 1,012 square miles of final topography, a t  a cost for 
lhc entire scason of Rs. 4~9,554-11. 

0 



. 103. The amount of final work completed by e ~ c h  member of the party irc given on thc 
Ssuaro margin. The country surveyed was of a most intri- 

cate and difficult nature, heavily covered with forest. 
Mr.C. Nenle. 1st g m d ~  Sl~rsoyor ... 214 
., R. Famll ,  1st ditto. Asst. Surveyor i 4 8  104. On the death of the officer in charge, I ,, C. Seanlan, 2nd ditto, ditto ... 322 
,, J. Chenncll, Senior. 2nd ditto ... 61 directed Mr. C. Neale, Surveyor, .2nd grade, the 

employed also on trinngulntion. 
A. Chennell, Jr. 4th Asst. Surr. 183 senior assistant with the party, assume 
h m  Chonder. Sub-Surveyor ... ... 277 porary charge, and after closing the field work of Pandarno ... ... ... ... 296 
Baparno ... ... ... ... 236 the season to  make arrangements f& removing the 
Jansrdanrao ... ... ... ... 295 entire party from their old station a t  Ellichpore 

TOTAL ... 1,912 in the Berars, the survey of which had heen COII- - eluded up to Jubbulpore, the nearest station a t  
which sufficient accommodation was obtainable. It was especially desirable to bring this 
establishment away from Ellichpore, where i t  had been located so many years, up to a more 
central position, where i t  was likely a good effect might be derived on the health of all the 
members of tlie party, and where also i t  might be within easier reach of inspection. I t  will 
also be very necessary to bring this survey establishment in contact with others, with the 
view of obtaining uniformity of practice and that emulation which stimulates to exertion. 

105. Mr. Neale performed these duties to my entire satisfaction, and displi~yed grcat zeal 
and judgment in carrying out all my instructions. I am much indebted to this Survcyor for 
the hearty aid he has rendered under very trying anrl difficult circumstances, a t  a, time whcn 
his own health was greatly impaired from repcatetl attacks of junglc fever, and I have been 
glad of the opportunity of his length of service to reward him for his services by promo- 
tion to a vacancy in a higher grade. 

106, Mr. F. B. Girdlestone, 1st grade Assistant Superintendent, who rctun~cd from 
medical leave in Deccmber 1865, and was temporarily attached to No. 1 Topograpical party, 
being the senior executive officer available for charge of a party, was by departniental ortlcr 
No. 174, dated 7th May 1869, placed in charge and relieved Mr. Neale a t  Jubbulpore on the 
12th July  last. 

107. The recess dulies, viz., fair mapping and co~nputatio~is, were conducted under 
Mr. Girdlestone's supervision, and towards the closc of tlrc reccss, thc party was inspectetl 
hy myself a t  Jubbull~ore (November 8th to 12th inclusive), :vhen I had full opporturlitics for 
reviewing the 1:rbors of every inrlividnal, ant1 of comparing the results and the systern 
pursued with that  of o th~r so rvcy  parties. The Bernrsurvcy had never before bce11 inspccte~l, 
and i t  therefore afforded me s;ttisfi~ction to become better acquainted with the pnrty, and to 
be able personally to discuss ~)rirlciplcs and progress, :~nd  tlie trair~itlg of srtbordinntcs, which 
is of the first importance. The geucri~l state of thc instrumental and camp cquiprnc~~t and 
of the records ant1 other dctails IV;LS such a.s to justify cx~~cctations, and I bclieve the 
filture efficiency of thc estxl~li~liment is well and most satisfactorily providcd for. The cntire 
penlonnel is vcry promisilig. 

108. Owing to tlic unespccted and serious loss which tlic party I~ad mct wit11 by tllc 
death of the oEcer in chxryo, in thc millst of the ficld scnson, ancl whilc all his assistants 
were a t  a distance from him on dctnchc~l survey work, considcra1,le labor fell 011 both Xjr. 

Neale in the first insl;~nce, and on Jlr. Ciirdlestonc OII  his taking chargc, in acqnirillg ;III 

ineigllt into the recortls ol' the sllrvcy of past years, and in arranging a large mass of 

conlputations and fieltl snrveys, but I I O  has workcd moat assiduously and metliodically, ;LI I I I  
by energy and perseverance Ilaviog overcome all dillicrtlties, h,zs brought the records of 

the party into a satisfactory nntl intclligil)lc shape. All arrcsra which ex~sted ou his ;Issllm- 

iog charge have now, by thc joint cfft,rts of the two ollicers, bccri cleared off. 

10!8. O\ving to t l ~ c  hcavv nn~o~lnt  of wr l t  which existed in thc compntations an11 fair 
mapping of tllc pasl, scnsou, nnql thc I~eavy Jcmnn~ls on t l ~ c  ncw incl~nlbent, the finalrcpnrt of 

the Hy~lr:rl~nJ Topo;.ral~t~ic:~l S~lrvry,  wl~ich hat1 been left in n vcry unfiniahetl stntc I)y tl~,! 
late blr. J l u l l i c r ,~~~ ,  who iu~cllrled writing t l ~ c  nnrrativc : L C C O I I I I ~  ol thc past ycar s operations dnrillg 



the current recess, I directed to be sent down for completion t o  my head quarters' office, 
where it has becn entrusted to Captain W. G. Murray, and I am glad to report that ~ I I P  
Assistant Surveyor General having devoted much time and care in collecting the required 
information from various sources, this voluminous document has been nearly perfected ant1 
arranged for final record, and ~t will prove a very creditable production. 

110. During the recess, 1 I standard, 14 cxaggerated fair maps for reduction t o  f t h  scale, 
and 2 charts of triangulation have been completed. These were carefully examlned by 

myself in the S~~rveyor 's  Office, and all defects ~ o i n t e d  ou t ;  altllough tbere is decided irnprove- 
ment in the style and finish of t l~ese records over those of previous seasons, there is still roorn 
for better results, which 1 trust will be realized under thc  present management. Tlre compu- 

tations completed are as follows :- 

I General report volume (142 pxgcs) 
2 Volumes of original computations (108 pages) 

1 4  1)uplicate angle books (788 pages) 

No arrears exist, and great credit is due to Mr. Girdlestone and his assistants for the large 
amount of work which has been completed duriug the recess. 

111. The triangulation during the ensuing field season, emanatiug from the principal series 
of t l ~ e  Great Trigonometrical Sl~rvey in Seooec, will be extended over the  Balaghat District, autl 
portions of nhundnm and Raipore ; the detail parties will operate in the hills immediately 
north of Chiodwara, of which about SO0 to 1,000 square miles remain-for survey, and if time 
admils, will, after co~nl~lct iog this, entcr the Balagllat District, should the state of the t r i a n p -  
letion in advance allow of detail survey being taken up. The Seonee District, wl~ich i r r t e rvc~~rs  
I,etvrcen the Chiudwara and the Balaghat District, having been entirely surveyed by tlrc 
rcvcnue branch of the depsrtmeut, it was necessary to break off the minor triangulation i r ~  
(:lliudwnrn, ant1 to start again from the Ju1)bulporc meridional series for the prosecutiol~ of tlae 
rclna~oder of t l ~ c  topograpl~ical work in the Central Provinces. 

112. 111 t l ~ c  Appendix are given extracts from the narrative report of t l ~ e  0ffici;~tira~ 
Dcprlty Superiuteudent of Survey, containing a description of the .country visited, aud :I 

memorandum by Mr. Scanlan, Sssistant Surveyor, on the Gonds, which is creditable to t11:lt 

young assistant. 

NO. 3.-TOPOGRAPHICAL PARTY. 
CENTRAL PROVINCES AND VIZACAPATAM AGENCY SURVEY. 

11.4. ,Jl~gQrlnpore or Budar, and Jqypore (~Mnrlras) Slates.-l'hc field of operations for thih 
party, undcr Colonel Saxton, lay in the Native States of 

P Y . ~ ~ O N W  RT,. Jeypore of the Vizagapatarn Agency, and Bustar or Jug- 
Colonel G .  ~ 1 .  S~trton, 1st grndc, Deputy dulaporc of the Central Provinces jr~ristlictiol~, bctwccta, 

Sul,crintcndc~~t i l l  vhnr,nc. 
mr. 1 ~ .  JV. CI,CV. 4th prnde. Sllrveyor. thc lines of Latitude IS030' and 1Dol5' and L o ~ ~ ~ i t r ~ t l e  
,, J. A. arl,y, 1st Asistolit clitto. 
,, F, ~<I:i!ns, 1~iLt0 ditto. SI015' a ~ t d  8Z030'. T l ~ e  officer in cl~arge was e~nploye,l. 
,, 1'. R. Cln~ldie.;, 2nd  ditto ditto. in conj~ulction with two 0thCr Civil Settletnent Conllnis- 
,, W. S. Ilor~lelt, 3rd ditto dittn. .. 11'. Y. Pctti~rc\v, 3rd grlidc ditto. sioners, thror~ghout the field season on the settlrmcnt. 
,, A .  Coqwr, .kt11 diLto ditto. 
,, It. Trewlnnn. S~~l~.S~~rvcgor. demarcation and survey of the disputed boundal:v lac- 
., P. Alkills, ditto. tween Jeypore and Bustnr, which was urgently ~~:t l l , .~(  .. P. Atkins, ditto. 
., J .  ~cctty, ditto. for by the Foreigu Departrue~~t,  and in laying I I O W I ,  

additional points and dcter~nining hcigl~ts tvi t l~i t~ till.. 
arcn triangr~lated in previous scasons, which is about 10,000 square milcs iu advance of tile dc- 
tail ol)cralions. 

114.. l ' l ~ c  I~onnds~,y \~or l i  wns co~nplctcd on thc 1 l th March 1369, and Coloucl Saxto~r 6ub- 

Oovrrn~nrnt  of I l>~ l in .  I : o r # , i p ~  I)el~n~.ttl~ealt naittetl liis report tlircct to  t l ~ c  E'orcip l ) ~ ~ l , : u ~ t l u ~ ~ ~ ~ t  
Rrsolution Xu. tii6, dstcd L < l ~ I ~  \I:$? 1869. ( r i d e  corrcspondcnce margir~lly citctl). 



115. An area of 1,966 square miles of topographioal details, as specified marginally, and 
Sqsnre Miles. about 1,500 square miles of secondary triangalation \yere 

Mr. R. W. mow, 4th gmde, s~~~~~~~~ 246 completed. Observations were taken at  38 stations, by 
J. A. May, 1st Assistnut ditto lZ5 which 141 fixed points were obtained, and 137 elevations .. F. Adams. ditto 200 .. T. E. Claodius, 2nd ditto 344 were determined. .. W. S. Berllctt. 3rd ditto 160 .. W. F. ~etti~rcw, 3rd ditto 214 .. A. Cooycr, 4 th  ditto 106 116. The country, of which the topography has been 

,, R. Trcwmno, s u b - S U T V ~ J O ~  187 completed, filling up sheet No. 93 of the Indian Atlas, ., E. Atkins,  ditto 265 
., B. ~ t k i n s ,  ditto 94 is described as extremely wild and unhealthy and most 
,. J. McCny, ditto 25 - thinly inhabited ; there are no roads through it, and no 

TOT*= means of cabiage. Vast tracts are almost 
occupied by wild beasts, but the jungle is too dense and extended for the sportsman. The 
principal towns (which are but bare villages) met with, mere Kotpar, Jugdulpore, &Istar 
(old), Salmi and Dantawara. An interesting account of these places is given in Colonel sax- 
ton's uarrative report, from wl~ich extracts will be found in the Appendix. 

117. The out-turn of topography, 1,966 square miles, is in excess of the area completed 
last season by 439 square miles, which is very satisfactory for such a country. The party 
had been strengthened by the addition of one Assistant and two Sub-Surveyors, who had to 
undergo trainiug, and the best qualified a;nd most experienced Topographical Surveyor (Mr.  
May) was employed with the Special Commissioners on the Jeypore and Bustar bonndary in 
mapping the ground along which the line ran, while a second Assistant (Mr. Cooper) was 
engaged in traverse surveys of the boundary. The officer in charge expresses his confidence 
in the final topography, derived under great privations and dificulties. Three of the assistants 
suffered severely from rnalarious fever, and have been in a very precarious state of health for 
some time. Mr. F. W. Atkins, Sub-surveyor, I regret to  state, died s t  Madras oo the 
1st December 1869. 

118. The total cost of the season's operations amounts to Rs. 66,833, this sum includes 
all charges connected with the survey of the Jeypore and Bustar boundary. 

119. Owing to the distance a t  which this party has worked in the field and also recessed 
from head quarters Eor many years past, it had never been inspected, and I was therefore 
part~cularly anxious to confer \nth Colonel Saxton, and personally examine the internal 
ecollomy of his ofice and establishment. I therefore proceeded to Madras and the Neilgher- 
ries for this purpose, and spent several days, from the 31st May to the 16th Juue, in examin- 
ing the results of thesc opcrations and settling with the Ileputy Superintendent of Survey 
Inany matters which had long formed the subjects of oEcial discussion. 

120. The state of the records, computatio~l and angle books I found in satisfactory order, 
and the several assistants evinced much zeal and good spirit in carrying on the duties entrusted 
to them. I was especially gratified a t  the marked change and improvement in the health 
xnd appearance of all the members of the party, in consequence of the three seasons'great . . 
advautage of recessing a t  Ootacamond. 

121. From thc terrible effects of so many years' employment in thc regioo above described, 
:mil from the depressing atmosphere of the plains in Vizagapztam and Cuttack for the recess, 
the strength and stamina of the assistants had been reduced to such a degree as to render a 
really good field season's out-turn a matter of physical impossibility, but now, by resorting to the 
h~lls, the fever is shaken off, nleo take the ficld invigorated and refreshed, and the efficiency 
of every individual is so much increased as to afford grounds for congratnlation. The g i n  to 

Government in evcry way i 3  manifest, whilst the mortality, which has always heeo heavy in 
this survey, has becu considerably reduced. 

122. Fillding a vcry elaborate survey of the station or sanitarium of Ootncnmrind far 
adrnnccd on a large scalc, [or fiscal purposerr, budcr the blatlras Rcvcnr~c Snrvcyors, I directed 
Cloloncl Saxton to adopt measures ucxt reccss,'on Ilia roturn fron~ the ficltl, to exccute some 
mloor triang~~lations I,y nI>ich the Neilgherry Hills may I,c duly connected with the great 
trinnql~lation of the G .  'T. Survey now dnwn the meridin11 of 78' on thc grmt arc' 

of 111,lia. I t  is very important that tlw olll survey or tire Neilgherry hlo~r~~tains by the late 





Captain Ouchterlony should be identified and connected with the principal triangulation and 
by incorporating all these surveys in one standard of comparison and connecting them together, 
great advantages will accruc, and facilities be afforded for filling n p  the sheets of the Atlas of 
India with rigoro~~saccnracy, which cannot be done a t  present. This duty is of a very trifling 
character, and can e.asily be performed by the Deputy Superintendent during the recess 
months without additional expense. 

123. All the cornputationswere duly completed in triplicate, and d~~pl ica tes  were made of 
the field and angle books. Of fair mapping, the following sheets have been completed and 
rendered to this office :- 

I-inch standard sheets Nos. 17, 19. 41, 42, and 43.- 

I-inch exaggerated sheets Nos. 17, 19, 41, 42 and 43. A map of a  ort ti on of the 
Jeypore and Bustar boundary was also completed and reproduced a t  my head quartera' 
office by the photo-zincograpbic procees, and copies were furnished to the Government of 

India, Foreign Department, with my letter cited on 
No. 184, dated 11th November 1869. 

the margin. 

124. Colonel Saxton reports in favorable terms of the zeal and energy of 'all his assis- 
tants. Mr. Chew, 4th grade Surveyor, rendered excellent service daring the season, both 
in the field and recess, and Messrs. Claudius and E. Atkins completed the largest amorlnt 
of final detail work. 

125. I have derived much satisfaction from my insight into this party and their labors, 
and I anticipate the best results from the same. The  state I found everything in, both as to 
equipment and execution of details, is creditable alike to the officer in charge and to his 
assistants. 

126. Mr. Harper, 4th grade Surveyor, returned from medical leave to Europe on the 
23rd March 1869, and was re-posted to this party, which he joined on its return from 
the field. 

127. During the current field-season tbe  party is again employed in the Jugdulpore or 
Bustnr and Jeypore territory, south of the area just completed, between the parallels of 18' 
30' and 19"301, and within the meridians of 81°30' and 830301. A small gap in the Saora Hills. 
in Qoonipoorurn, long left blank in tbe old maps, and situated on the north of Atlas Sheet  
No. 108, which has defied many attempts to delineate, is also now being provided for on the 
requisition of the local authorities. The  Deputy Superintendent will triangulate this ground 
this season, and pave the way for the topographical detail surveyors next year, by which 
means all political nnd other difficulties will, it is fully expected, be overcome. 

129. Colouel Saxton has for many years past, while in charge of this party, labored 
perseveringly in conducting survey operations through some of the most difficult, inhospitable 
and unhealthy trncts in India, and i t  is t o  his judgmeut and energy, as well as physical 
capacity and endurance for such a climate, that we owe all the geographical information we 
now possess of tbe untrodden and little known tracts in the Orissn and Kond Hills and the  
Goomsoor country, ground so notoriously insalubrious and unprofitable that  portions have 
never yet been visited by Europeans, except Colonel Snxton himself and his assistants. 

129. There is still much to be accomplished to fill up the remaining unsurveyed tracts of 
t,liis Agency and of the petty States in the Central Provinces, extending westwards u p  to 
Chandn and down to the limits of the regular Madras Presidency Districts of Rajamundry m d  
Godavery River, as taken up by the revenue survey operations, and represented in sheets 
Kos. 91 ,92 ,93  of thc At.las. A good index map of all this survey, both completed and remain- 
ing. hns bccn prcpsr:.tl and pu\~lisl~cd. 

H 



130. sirgonj,,,$, O o d e y p o ~ ,  'yc.-On the 7th November 1869, Lieutenant M. T. S;lle, R. E., 
Assistant Superintendent from No. 7 party, relieved 

l'er,vo,~>~c/. 
Captain G. C. Depree, Deputy Superintendent of this 

I.iclltenallt 31. T. S:~lr. 1st grncle Assistnnt survey, ,vho proceeded to E ~ ~ ~ ~ , ~  on furlough orl S ~ l l ~ r i u t s u d e ~ l t ,  Officisti~~g in chnrge. 
Air. 0. A. AlrGill, 3rd grndc Surveyor. the 5th December 18G8. 
.. -1. \'s!~dcrputt. 4 t h  gmclc Surveyor. 
3 -  A. G. W ~ ~ t t o  2lld gl.edeAssistnut 131. Tile tdangulation fol tllc season lay in par. ,. A. Jnrnes 3rd. ,, ,, 
,. .I .  A. Hnrker 3rd ,. ,, tions of Sigoojah and 0odcyl)ore of the Chota 
,, I<. G. Kec, 4th ,, ,, Proby. 
.. d. H. \\'ilsou, 4th .. ,, Nagpore Division, and also in the northern zemin- 
., S. R. 01~oo.  ,, , ,  

Huboo N. S. Uutt, Sob.Sa~,reyor. tlarees of the contiguous Belaspore District of the 
.. H. S. 1111tt Central Provir~ces, or between the parallels of Z0 ., Yusul'Sl~arif ,, 

arid 23", and the lrieridians of 82O15', and 93°15'. 
Lientenant Sale, with an Assistant Surveyor (MI. James), undertook the triangulation. 

132. The country topographically surveyed embraced the portions of Sirgoojall, Korea 
and Chang Bokliar, situated on the extremc north-west frontier of the Chotn Nagpore Divi- 
sion, touching upon the southern limit of the Mirzapore District and the sooth-eastern 
boundary of the Fkwah State, within Latitude 23O to 24", and Longitude $1' 40' to 63', arid 
is  embraced in Atlas Sheets, Nos. 89 and 90. 

133. The country triangulated, a s  well as tllc tract through n,liich thc  topograpllical 
delineation progressed, presented marly obstacles to mpiil progress. Provisions were very 
difficult to procure owing to the scarcity ca~isetl by the p s t  season's drought. I n  many 
places the  inhabitants were living on wild fruit and roots, and some of the detail parties 
were put to  great stlaits for want of requisite food and supplies of every description. 

134. Notwithstanding these difficulties, a n  excellent season's work was conipletetl, 
amounting to  3,339 square niiles of triangulatior~, 

Squnre BIiles. 
Air. hleGill, sllr,,ryor, 3rd Orn,,e , 383 and 2,873 square miles of topography, by the joint 
,, Vnnder~utt. ,. 4th ,. ... 302 efforts of the several assistants as  per margin. .. Wyntt.Asst. ., 2nd ,, ... 275 .. nnrker, ,. 3rd ,, ... 305 
,, Rne. ,, 4th ,, Proby. 305 135. Observations were taken a t  GR stations, lay- 
., S O I ,  , 4 , ... 365 
,, owen , , 98 ing down 2GG points, and the IlcigIlL~ of 20% points 
31. S. Dutt, Sub.Survejor 
H. D. Dutt .. . . .  z5' were determined trigonometrically. Check routes .. .. 255 
Xesuf SbnriF ,, ,, ... 264 were run through the field sections of nearly all the 

T ~ ~ ~ ~ ,  , ,  2,873 Assishnt and Sub-Surveyors, in addition to  exam- 
-- illation and test in situ. 

136. The total cost of the season's operations, including all contingent charges, is 
Rs. 49,950. 

137. During the recess thc  entire computntions of 
Sqllwe Lliles. 

Trinngulation by Lieutenant Sale. the season were coml~leted in triplicate, and 3 angle 
nssiaLed hy 3,239, 

Mr. A. Jnmee. books mcre copied in  duplicate ; of fair mappil~g, 
the following was completed- 

1 Jnch standards, G sheets. 
.. Ditto, esaggerated G ,, 
1 Chart of triangulation, scale 4 miles=inch . 
1 Chart of check routes I 

All these records 11avc been lodged in t,his office. T l ~ c  stan(1:~rd maps for rcproduction to 

scale are finished in very superior style, while the cxnggeratcd sheets for rcduction I)Y 
phob.zincography arc second to none rcndcred by other parties. T11c vc1.y marked improve- 
ment in  the mapping of the pnrt,y during this senson I at,tl.il,~rte entirely to the skill of 
I,ientenant Snle, who is an artistic draltvrnari and dclil~sstes grouud in a \.cry niastc,rly :uld 
vorrect style. 



138. This party, from its extreme isolation, I had long endeavoured to visit, b u t  owing 

to  various other rrlore pressing calls 011 my time, had been prevented from doing. I was glad) 
however, to be able to effect Iny object this year, when I repaired to Doruntlnh in tile heifillt 
of the rainy season, and inspected the establishment on the several dates frorn thc  18 th  to till. 
21st of August last. The office records, instru~nental  equipment, and camp equipage, wrl .~* in  

rxcellent order and well and carefully kept. The entire establishment was, I havc m1lc.h 
s;ttisfaction in stating, in a state of eficiency. The Surveyors and assistants S ~ I O W I . ~ ~  

most praiseworthy spirit of emulation and were very zealous in  their efliorts to  C O I I I ~ ~ ~ ~ "  

alld perfect the work entrusted to them. 

139. Credit is due to  Lieutenant Salefor having ably conducted the season's opelntiolls 

to a successful and creditable termination. under many difficulties, and for the ~ l ~ a n i f e s t  
improve~nent he has effected in the style of the hill drawing. Under this officer's Inanage- 
merit the efficicnc~ of the party is not likely to  suffer, while the special aptitude he possesses 
for the work of a Surveyor and Topographer, his high 1)rorcssioosl qualitications, and the: 
: ~ t i v e  share he takcs in both the field and recess duties, will have the  most salutary e f i c t  
;md prove very bbeefici;~l to all under his orden. Credit is also due, and  has been awarded, 
to  the former Deput,y Superintendent, Major Depree, now on furlough, who condacted the 
<)perations for many years, and took a large share i n  the training of thc  subordinates anal 
l~r ingiug them to their present state of efficiency. 

140. Tbe future operations of this party and the extension of the survey (on the 
completion of the  Chota Nagpore Division, a small portion of which only remains) into t l ~ c  
llistricts of Mandlah and Belaspore of the  Ccntral Provinces, were fully discussed by mysrli 
with the officer in charge during my inspection, as well a s  determined in comrnnnicarion 
with the Chief Commissioner of the Central Provinces. The  plan laid down for the current 
seasou's work is as follows :-Lieutenant Sale, assisted by Mr.  Vanderputt, is extending the 
triangulation due west from its present limit through the  northern portion of Belaspore, an11 
:tcross Sohagpore and Ramghur of rhe Mandlah District. This olficer will likewise visit 
: ~ n d  report on Ummurkuntuk, with reference to the former orders of Government cited on 

the margin, wlrich the direction of the topographical 
NO. 152.. anted 23rd Jenunrg 1862. frorn the 

Seeretnry to ~~~~~~~~~~~t of ~ l ld in ,  ForeiRII D ~ .  o~era t ions  'litherto ha'' '0' permitted the 
~ ~ ~ ~ L u l e u t ,  aud No. 902, dllted 29th April 18GZ. i n  charge of the  Rewah Survey from carrying out, 

as originally contemplated. 

14<1. The detail parties will be employed in completing the unfinished portions of the 
Cbola Nagpore Division i n  Korea, Chsng, Bokhar, Oodeypore, and Ganpoor, and delineating 
t.his hitherto totally unknown region, almost unvisited by Europeans, which provides for sheets 
NOS. 105 and 90 of the Atlas. The completion of t.his divisiou or cornmissionership will be  :L 

matter for great congratulation, i t  has been a most arduous nudertaking, and only accom- 
plished by the unflinching zeal and perseverance of the  officers and assistants who have 
been employed on its executiou for the past ten years. 

142. IIcssrs McGill, Vnnderputt and James  have rendered excellent service during the 
scnsou. Lieutenant Sale rcports of them in the  most favorable terms, and having witnessed 
their attention to their duties, I am able to  endorse his opinion. 

14.3. Thc health of the part.y, I am happy to state, was generally good during the firld 
season, but  on return to rccess quarters a t  Dorunda, every assistant suffered from iuter- 
 nitt tent fever of an obstinate type. The country tinder survey is of s most peculiarly inhospi- 
table and bad character, and i t  would be very advantsgeous, if after such exposure and 
])rii7ations, t , l~c establisl~rnent could be trausposed to a hill climate for the  rccess, where the 
baneful cffccts of the malarious atmosphere imbibed for five or six ~nonths  might be possilrly 
c~ra~licatccl, and t l ~ e  Europcan agency restored to vigor for commcnciug a new season's field 
opcrrtions. 
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No. 5.-TOPOGRAPHICAL PARTY. 
R E ~ A H  AND B U N ~ E L C U N D  SURVEY. 

' 44. Rewahn soltth ?f Soa)le, Pl4rnah, +.-This party, under Lieutenant RiddellJs 

Perro~~nsl.  started from recess quarters on the 20th October, and 
Idieutcnnnt R. V. Hiddell, R. R., 3rd grndC commenced work in Rewrli and Bundelcund early ill 

Dcputg Superintcndent, in chnrgc. 
J . i e u t e m ~ ~ t  W. F. Dndgleg. le t  gmde Assist- November. 

ant Supcriotcndent, on leave to Europe from 
23rd Jnnunry 1860. 

145. The Assistant Superintendent attached to this 
I~ieutconnt J. R. WiImor, Proby. party, Lieutenant W. Badgley, who joined the depart- 

Supcri"tendellt' 1869. nppoiuted O" 24th August ment in M y  1865, obtained ftlrlongh to Europe frorll 
Mr. A. Chnrnnrett, 2nd gmde Surveyor, on the 23rd December 1868, and did not take any part in leave up to 3rd March 1869. 
nlr. 8. J. Wilson. 1st grode Assistant S~~rvryor,  the season's field operations. Mr. A. Chamarett, the 

ttansferred November 1868. from No' party' in senior Surveyor with the party, who was quite incapaci- 
l r .  C.  F. 2nd grnde A93t. Survc)'Or. tated from field duty, also obtained leave for six months, .. C. Kirk, 3rd .. .. ,. .. E. A. Wninrigbt. 3rd ,. , ,, from the 3rd September 1868, to remain a t  Dehra, and 
. . T . D . R y n n  4th ., . PI.o~J. .. H. T. KiteLeo. ., ,, ,, took no share in the field work, but rejoined the party .. W. H. Lilley. ., ,, 

Sheik Nubbi Run. ~ u h i u r v e ~ o r .  
.. on its return to recess quarters. 

Prem Raj. ditto. 
Sheik Abdur Rnhim, ditto. 146. The ground to be triangulated in advance was 

.. Abdul Ral~mno, ditto. situated in the Native States of Ponnnh, Adjygurh, ., Ali Ahmed, ditto. 
Chutterpore and Bijawar, all in Bundelcond. The 

stations of observ:rtion were srlected by Lieutenant Riddell, and Mr. A. J .  Wilson observed 
the angles. 

147. Tlle coulltry for final survey lay partly in Rewah, sooth of the Soane river, in a 

uarrow slip between the tehseel of Bijeragongurh of District Jubbulpore and the northern limit 
of Mandlall, and partly in t,he States of Punnah and Churkaree, south of the Banda District. 
This will fill up sheet No 69 of the Atlas, and completes the whole of the ~ e w a h  State, with 
the exception of the transferred talooka of Sohagpore, which will have to be dealt with now 
by another party whose operations are imn~ediately com~ected with it. 

148. Of triangnlation, 1,215 square miles were completed, and 750 square miles were Par- 

Lleut Riddcll. 3rd grnde 
tially covered with points. Of details, 1,838 squarc 

Deputy Supuriutcndcnt miles were completed, and all the field sections were 
i l l  cl~nrpe ... 146 s q .  miles. 

Mr. A. J.Wilaon. 1st grade checked by test routes. The amount of topography 
Assistant Surveyor . 43 ,, 

Mr. C .  F. Hamer, 2nd 
completed by each Surveyor is given on the margin. 

qrndeAssistant~urve~or 215 .. " The cost of the entire season's operations amounted 
Yr. C. Kirk. 3rd grnde 

Assistant Survepr ... 188 .. to Rs. 51,653-6-0, including all contingent charges. 
Mr. R. A. WaiurQbt. 3rd 
~ r n d c   mista ant <ur;eyor 184 

Mr. T. D. Ryan, 4th grade 
Ansi~tnnt (Probg.) 124 

Mr A. T. Kitchen, 4th 
p d e  Amiatnnt (Proby.) 154 

Mr. H.  Lillcv. 4th grnde 
Asaisbnt (i'mby ) 172 

Sheik Nubbi Bur. Sub. 
Surveyor 47 

I'rem Hnj. Bub.Surveyor 200 
Sbeik AMur Hnhim, ditto 173 

.. Abdul Rol~man.ditta 193 

149. The season's out-turn is moderatc, but this is 
accounted for by, ]st, the reduction in the strength of 
the party, owing to the Assistant Superintendent and 
senior Surveyor bcing absent on leave ; 2nd, the 
duration of the field season having been reduced to 
five months consequent on the scarcity which prevailed 
throughout the country; and 3rd, owing to the detached - 

Tot.l 83a arl, 
nature of the work in two distinct pnrts, one south 

- of the Soane river, and the other in the Bundela 

S t a h ,  north of Nagode and Punnah, as well aa from the inexperience of several of the 
junior Assi8tant Surveyors, who had not been long enough in the department to acquire 
any g r a t  facility in delineating difficult hilly ground. 

160. Tho party waa much divided, and the several detachments were a t  long distances 
apart; thin could not well be avoided, as i t  wss absolutely necessary to complete the small 
llnfinished portion of the Rewah State in a notoriously unhealthy locality, and it wag 
s ~ l ~  most deeirable to square up the work of previous ecaaons in Northern Rewall and 
U~ludelcuntl, for publication of complete sheet maps. Lieutenant Riddell's exertions in tbc 



field mere most p r a i s c m ~ r t l ~ ~ ,  and he shared mith some of his subordinates in completing 
the topography of some very intricate and uuhealthy ground, south of the Soane river, 
in tbe estrcnlc limit of the Remah State; thus, by his presence and example encouraging and 
assisting his Survcyors in n very difficult and trying duty. 

151. IU the appcudix to this report, extracts mill be found from Lieutenant Riddell's 
narrative report, descriptive of the country through which the season's operations have 
becn carried. 

152. On the return of the party to recess quarters a t  Mussoorie, the usual office duties 
commenced on the 26th April 1860, and the f'ollowiug computations and maps were 
completed. 

Cor~qutations. 
1st and 2nd class triangles. 
Minor nod 2nd class secouds~y trinnglcs. 
Computatious of principal and secondary lats. and longs. 
Co~upl~tntiouv of heights. 
Do. of barometrical obscrvations. 
Pages oC horizoutal augle books. 
P.nges of vertical angle books. 

In addition to the above, all the computations and alpbabctical lists of villages 

connected mith the general report of the Rewah Srlrvey were completed. This was a 
laborious task, consisting of several seasonsJ work, much of mhieh was ~>erformed by another 
officer, Captain Murray, and its c ~ n ~ ~ ) l e t i o n  in the style I fouud i t  is very creditable to 
Lieutenant Riddell. Fair copies mere made of some of the papers, aud all the computations were 
arranged and compared ~vitll  the origiuals. Mr. A. Chsmarett rendered very able assistance 
in these duties, and Lieateuaut Riddell reports in high terms of this Surveyor's ability and 
zeal, which I was well able to observe mas well merited. 

153. The fair mal~ping completed is as follows :- 

1 Inch shccts. ~ta~ldards, OC Remah aud Bundelcuud, for reproduction ... 7 sheets. 
1 Inch csqgerated maps ditto ditto for reduction totthscnle ... 7 sheets. 
Charts oC triangulation cxxmined aud finished, scale, 4 miles = 1 inch . . . 4 half degree sheets. 

No  arrears of computatious and mapping exist in the office. 

154. This party was inspected by myself a t  Mussoorie on the 15th and 23rd September 
1869, and I had every reason to be satisfied with the state in which I fouud Lieutenant Riddell's 
office, and the ordcr aud method trith which all the recess duties were condocted. Most of the 
junior members of the party arc in uced of more l~rofessioual traiuing, aud during my inspection 
1 impressed on tbe officcr iu charge, and his assistauts, the uecessity for elticient traiuiug of all 
the younger hauds. This subject will have Lieutenaut Riddell's attentiou iu future. 

155. The mapping of this season shows a marked improvement in many respect on tha t  
of the prcvious ycer. T l ~ c  stauclartl maps are VCI-y clear, crpress the ground well, and arc goo2 
subjects for reprodoctiou by photo-ziocogral)hy. The exaggerated sbects for rcduction to 4th 
scalc arc I)oldly drawn, alitl seemingly well suited for rcduction. Probably the only defect in 
thcsc maps is, that tbe style of hill dcliueation is somcmbat s t i r  and reguler, imparting a want 
of rclicf' to some of tllc most promillent features of t,l~e ground ; but  the dcliueation is as good 
as can be expected for tlic tirue and moucy cxpcuded on the work. 

156. The I~caltli of the party was gcucrally good t l~rougl~out  thc year. Some mild cases 
of small-pos : ~ n d  cl~olern occurretl amongst the n:~tivc establishment towards thc close of the  
tield-sensoo, but the effect of rcccssi~~g in the bills has 11nd thc best results, and the programme 
of operations for the ensuing scasou was discussed and arranged wit11 Licutcnant Riddell during 
my inspccLiol1, aud is ns fi,llows :-The triangalatioil mill be extcudcd mcstmards from nbout 
thc meridian o180° to th:tt of 7!1°, so as to cmbracc all the unsurveycd portion of the Bundela 
Statcs, in sheets 89 and 10 of l l ~ c  1ndi:ln Atlas, and the topography mill be taken up for all the 
tract of country situated l~etwccu liuus of Latitude 23' 50' aud 25O, and Longitude 80Q 
and SO0 30'. 



157. Lieutenant J. R. Wilmer, R. A., Probationary Assistant Superintendent, mas ap- 

f Vide Government of Indin, Home Dcpnrt- pointed to this party on the 24th August 1869,* and 
lncnt Notitic6tion No. 276, dntcd %ith August joined a t  Mussoorie prior to the party proceeding to 
1869. 

the field. 

153. Captain Murray, Deputy Superintcndent, the permanent executive officcr of this 
p:rrty, returned from f u r l o ~ g h  ou the 23rd March last, and w s  directed to do duty a t  head 
quarters, in the room of Captain Melville. 

NO. 6.-TOPOGRAPHICAL PARTY 

159. Norll CacAar and N a p  Hills.-The season's detail operations lq chiefly in the hills 

Persor~nel. 
of North Cachar and the eastern and northern portions of 

Mnjor H. H. Godwiu-Austen, Deputy Super- Jynteah and Khasia. To square up portions of the work 
intondent, in chnrge 

~ i ~ ~ t ~ ~ ~ ~ ~ t  n. Beoran, Assistnnt snperinten. of previous seasons, skirting the southern side of the 
dent. 

Mr. N. Belletty. Surveyor, lat gmde. valley of the Brahmaputra river, some of the plane 
,, .&I J. Ogle. Assistant Surveyor, 2nd gtnde. tablers were employed a t  long distances from the main 
,, P. C. Qilhooly, ,, 3rd ., .. W. A. stmtford, ., 4th ,, portion of the party, which worked diagonzlly across (from 
., P. .J. Dornn, 

Nnsiruddin. 4t1' ,, north-west to south-east) a parallelogram formed by the 
lines of Latitude 25" and 26", and of Longitude 92"301 

Abdur Rahim. 
and 93"30'. 

160. The topography completed covers an area of 3,288 square miles, of which 327 square 

miles were on the scale of 1 inch to the mile, and the 
Square Miles. 

Mn,jor Qodmin-Aostcn, Deputy remainder, 2,961 square miles, on the smaller scale of 
huperintendent. ..' 9s 4 inch to the mile, to which this difficult survey mas Lieotennnt Benvnn, Assistant 
Superintendent. ... 29s obliged to be reduced in couscquence of the heavy 

311. Ogle, Assistnnt Sumejor ... 526 
,, oi~hooly. ,, ,, ... 780 expense attending the operations. .. Strntford. ,, ,, ... 126 .. Dornn, ,, ,, ... 390 

Nnsiruddin. Sob-Surveyor ... 840 161. Thc triangulation in advance for future detail 
(iourchnndrn, ,, ... 230 survcy was extended into the mcstern portion .of the - 

TOTAG ... 3,288 Naga Hills District, and along thc northern portion of - 
the Munnipoor State under considerable obstructions and 

difficulties, covering in all an area of 1,300 square miles. Observations mere taken a t  46 

stations by which the positions of 16B secondary ~ o i n t s  were determined, together with 7 1  
heights. 

162. The total cost of the season's work amounts to Rs. 60,508, of which Rs. 148,050 mere 
on account of contingent charges, caused by the excessive cost of labor in these hills, and the 
local allowances to assistants incurred in consequence. 

163. The out-turn of topographical details (3,288 square miles) is very satisfactory, and 
fully double what it  would have been had not thc scale I)een rcduccd. The natural and 

political difficulties of the country iucrcasc to the east in  the Jynteah and Naga IIills, and 
very little assistance can be obtained in procnring supplies and labor for clearing Itill tops 
for stations of observation, or for the convey:unce of i n s t n ~ r n e ~ ~ l s  aud the smnllcst possible 
amount of baggage. The inhabitants are in :I state of semi-civilization, and no facilities 

esist for traversing country in auy direction. I n  fact, survey operations in such a coantry, 

mith tho tncnns and :rppliancrs allomcd to the Sul-vcyors as dc.;cril,cd in t,l~c Al)pendis, are 
o u t  of placr. With rooly 1:ll)or a t  snrh rsccssive prices, and with such indcpcntlcnt notions 

of what thcy mill carry and do for thc high rcmut~cration given, the cost bccomes 

161. Thc triangulation in advance mas much impcdctl from tbc want, of 1(1u:ll labor 

to clenr site?, :lnd the angular measurements could uot, in consei(nencc, be complctcd :ct many 
of Ihc statious sclcctcd and visited. 



165. Major Godwin-Austen mas deputed to  accompany the military forcc lllldcr Major- 
General Nl~thall, which pmceeded into the hills south of Cachar against the Looshai 

tribes towards t l ~ c  end of February last. After having fairly started a11 his field parties, 

the Deputy Superintendeut followed the column on this duty. But, owing to tlre 

return of the expedition, in consequence of the state of the country from the early milr, 
he met the force a t  Jalna Cheera on its way back to Cachar, and was thercfore unable to 
do much towards exploring the unknown country beyond the limits of the reconnaissance 
made by the Rcvenue Surveyor of Cachar, and a few positions only of prominent hills 
mere fixed on thc general map, which had been compilcd and furnished for his special 
guidance. 

166. Thc loss of this opportunity which might have been afforded to SO able an e l ~ l o * c ~ *  
by the nnexpected return of the military expedition, is greatly to ire regretted, as the tract 
of country still undcfined aud nnpenctratcd on the eastern fronticr I,etwcen the tea gardens 
or llill portions of the Cachar and Chittagong Districts, respectively, is or grcat interesl 
and importauce, and some extended knowledge of it, beyond what we now llossess, seems 
absolutely esseutial for the real intercst of the Government, and for due administration on 
that  frontier. 

167. The Deputy Superintendent then returned into the hills of North Cachar and 
completed the mgular  measurements on some of the peaks of the Burail range, and the 
topograpl~y of the country iu the  vicinity of the Upper Jhirri rivcr. 

168. Major Godwin-Austen rcports in favorable terms of the exertions of his military 
assistant, Lieutenant 12. Beavan, who completed 298 square miles of topography in a very 
accurate and satisfactory manuer, aud mould havo completed a larger area had he uot, towards 
the close of the season, been prostrated by a stroke of the sun, which incapacitated him from 
remaining longer in the field. 

169. Lieutenant Beavan having completed his period of probation, and successf~~lly pnssetl 

To Home nrpnrtmcllt, N ~ .  ~ ~ ( 3 2 ,  llntca the thc required esnmination before me a t  head quarters in 
15th Dccei~~ber  1869. thc tests Iaid down, mas recommended for confirmation 
iu the department by my letter marginally cited. 

170. During the rcccss, a11 the computations connected with the scason's triangulation mere 
completed; 12 fair standard shcet maps, on the 4 inch scnlc, mere finished and rendered 
to this officc, togctl~er with two exaggerated maps for rcduction to tire f iuch scale, and 
2. charts of tria~igulation were prepared for record in this office. 

171. The share taken by Major Godmin-Anstcu in the duties of the Geld and recess are 
deserving of much commcndatiou, aud i t  is mainly due to his individual exertions and admirable 
clualitics as a dmftsmsu nud deliueator of difficult ground that  all t11c fair standard maps of 
tile scason have been con~pleted. Mr. Ogle, Assistaut Surveyor, rendered good aid in the field, 
:rnd Sub-Survcyor S l ~ a h  Nusirrodi~l's zeal and energy, both in field-work and recess duties, has 
Iweu very conspicaous. l'bc Sub-Surveyor excels as a haftsinan. 

172. It was mranged that  during t l ~ c  currcnt season t l ~ c  operations of this party sho~~l t l  
have extended eastward into t l ~ c  Naga Hills District, where t l ~ c  approximate triangulalion had 
I~ern Iaid out and n good dcol of cxpcosc incurrcd iu clcnring rays, and along the northern 
fronticr or thc Muunipoor Stntc, in conformity with tbe ordcrs of the Government of India to 
t:~l;r I I ~  that Stntc in tluc succession. Also,in communication with Licntenaut Willinnison, t,he 
~lssis tant  Political Agcnt in the Oarrom I-Iills, to cxplorc and skctch the soutl~crn :ind mcsteru 
f w e  of t l ~ e  Garroms, on thc 3lymcnsing and Goalpnm nist,rict fronticr, round to Tora, in order 
to endeavour to redncr tlic insiqniGcnnt Irl:~nli composing that  t,ract, mhiclr :rppenrs hitherto to 
11nvc 1)afflcd ell  attempt,^ to tlcscribe or dclincntc on any map, and I was thcrcforc particularly 
anxious to seize thc ollpo~.Luuity mhicl~ the local polit,ical authority placed a t  my disposal. 



173. O n  tlie close of the  recess, and when the establishment was ready to  take thc ficld, the 
orders of the  Government of Beugnl were received to  

Brn,qal Qovernnvnl lo Eoiwe Drpnrlm~at. 
NO. 703, doted tlie 1.91~' Oclobrr 1369, ~ i t h  the  effect dctailed on the  margin, mhich prevc~lted the  
Horns Deparltnertt docket iVo. 381, dated the 
2Dlh October ISGO. intended programme from being carried out. 

" Neitber ill the Nngn Flills, ,lor in South 
Cnrllhr, nor in tlic Unrru$r Itills is nn). survey 
tn be nndrrtnkcn il l  tlrc en\aing stSnson. If n 

17.1,. From the tenor of these instructions prohibit- 
~llrvc.~ parts ~,rocercle into Blonnipoor, it '"ill i n g  any survcy a t  all, in all the three quarters where 
do so l~~lcler the orders of tllc Cro~c~.omcnt of 
lll(iii,, tile ~ i ~ , ~ t ~ , ~ ~ ~ , ~ . ~ ~ ~ ~ ~ ~ , ~ ~  is of opi. alone the  opcrations could be continued or prosecuted 
nioll tllat it  will be n proper l~reraution toscnd professiollal system in order, collsiderable nn nrmcd gunrd wi tb  tbe party in question." 

embarrclssrncnt has been felt iu  put t iug the  establish- - - 
ment  on any work dur ing the  last month, or i n  directing their movements from recess quarters ; 
and tlie more so, in  consequence of a n  intimation from the  Financial Department, directing 
severe retre~ichmellt  from the  survey budgct to  be carried out with immediate effect, and 
wllicl~ c:m only bc complied with b y  the entire sloppage of thc survey' operations in these hills, 
which, from their great  cupeuse, cause a g rea t  strain on  the  resources of this department. 

175.  1 had no alternative, therefore, bu t  reluctantly to s u b m i t s  proposition to  the Bengal . . - 

Governmelit to  suspend this  survey altogether, in the 
KO. 17. dnted l l ~ e  5th Jnuuary 1870. 

letter marginally cited. H i s  Honor the  Lieutenant- 
Govcruor, on a fur t l~er  reference br ing m ~ d e  by rnysclF personnlly, waived his previous objections 
to  ~lndertaltiog the reconlloissnnce or explorntion of  the  Garrow Hills, with the consent and 
co-oljeratioll of the Pol~t ical  Oficer, and this du ty  is now being actively carried out, and will, I 
trust,  Le permittrd to g o  on to  co~npletion for the  correut season a t  least, under reduced estilblish- 
nicnt, to  meet, ill some measure, tlie fillancia1 exige~lcics for the  present official year. 

176. I n  a lwevious comn~unicatioii,* the  Bengal Government expressed an opinion that  

No. 6991'. dated 18th October 1869. 
merely a reconnoissn~~ce wonld be sufficient for the 
Naga  Ilills, and likcwise directed tha t  s sub-party 

fihould bc detached to accompany the Deputy Commissioner, Lieutenant Butler, and the  Politi- 
cal Agent  for > l u ~ ~ t i ~ p o o r ,  for the  purpose of settling the boundary between that  Sta te  and the  
N:lgn Hill.;. Thc latter duty has bccn directcd to  be carried out, b u t  the former awaits the  
ful thrr  decis~on of C:o\crnmunt on the  general question of the  financial deficit. 

NO. 7.-TOPOGll APHICAL PARTY. 

l i 7 .  Jeypoor, i f i f l r c  Stn1c.-In the month of' October 1863, Lieutcnnnt A .  l3. Tlomninp, 1s t  

P~rsonnrl. 
gradc Assistant Supc t . i~~ tcndr~r t ,  oficiating in charge of 

~ . i , , , ~ ~ , , ~ ~ , , , ~  Ocn. Stl.;,l,:,n, n. r,, nrllnt!. sl,prr. tllis party, applied for f u r l o ~ l g ~ ~  to  Ellrope on private 
i . lr~ul~,t l t .  3rd r.mtl+%, on Ic,nve t o  ISu~ope, :)fairs, on o l ) ~ i u i l l g  mhicl,, mas, 011 tile 16th October 
r t , i a~ in ,~ l  I l l 1 1  .l!~l:- 181i9. 

Licatrn:>ut A .  c:. I ) , , , \ . I I ~ ~ , ~ .  1 ~ t  p rnc~e  ,jxri9tljnt lY68, relieved bv hIr.  II. Horst, 2nd gra(le Assistant 
S!rls~.irrtcnclent o n  lrnvc frwn IGth October 
I ~ I ; S .  Superi~ltendent,  the only availnble olficet. for such duty, 

ti. H1lr.t. E ~ c I . ,  l i t  ~ r . ~ d u  A.ri.t:~nt S ~ l p r r i n  wllo cnrric(l the p:lrty illto the  ficld, and contlucted the 
t ( ~ l l ( l ~ ~ a t .  o l l i ~ i : t t i ~~g  ill c \ I : I I .~ . ,  f'ron1 16th 
Or.lnI>vr ~ S I ~ H .  operations cnt i l  i ts return to recess qu;lrters st, niussoorie, 

Mr. J .  I.'. I4:lnrsu. ?n< l  gmdc Survryor. 
,, E:. (i 1,. , , , l \ i l lE  ,,,,, prnde A.rt SorPr, \ v l ~ e ~ i  he  nxain delivered over cllarge 011 tile 14th July 
., I:. ' 1 ~ ~ ~ 1 ~ 1 ,  2114 ditto .. ' r :~~~.#~ll,  211d dittn 

1869 to Lieutenant Georgc Strahan R. E., 3rd grade 
,, K,I,.I,~V,, 3rd dil t o  ~ ~ c l ~ ~ t y  St~perinteodcnt,  on his retnrn from medical 
. S t l I " 1 ,  :Il.,I l l i t t l l  

.. > I C S ; , ~ ~ ,  1 ,  ,litto (proby.) lcave to Europe. 
R u l t : ~ ~ ~ r r . l ~ n r l .  S I I I , - S I I V V ~ . ) ~ ~ .  
II"FI;OII.  ~Iittlt. 1;s. 'I'llus, i r ~  conscquencc of Lientenant do an in^. 
,luittill: his ofir,i .~ting charge, llcfore tllc retnrn of L i e n t e ~ ~ a n t  Strahan (for whom mas 

nctinz) frt~rn l i ~ r l , , l ~ ~ l ~ ,  nnr~tlicr change in  tlic cxccutivct a , l tn inis t ra t io~~ of this 11al.t~ l)ecarnz 
Ileccssary, I\ llit.11 \i a i  rxccv,lingly i l iconvcnie~~t  in man" ways, I ~ u t  i t  was fc)rtllll:ltc that  
qealificd an nsaist:ln~ w:is folln,l ill Mr .  IIorst,, \vho has 1rc1 F,rmc~l his task witb grc:lt sllccess. 



179. The plan laid d o ~ v t ~  for the seaso~l's operations, mas to carry on t 1 1 ~  adranee trinngula- 
tion sootlwnrds from the p:~rallel ol' 21;" to that of 24.", and to complete t.hc detail survey for 
the degree square bounded by Latitndes 26" and 27" and Longitudes 75" and 76". l ' l~ i s  was 
accomplisl~ed i ~ r  a very satisfactory m:cnner, though under great difficulties, owing to the famine 
which \\,as more severe in Rajpootana than in the eastern states of Central India. 

180. 'l'l~e triaugulation completed covers an area of 4,168" square miles. Observations 
mere take11 st 54 stations, by which 303 points mere 

n y  l l r .  IIorst and hfv .  Iho~~ss. 
fixed, aud (.he altit,nde of 193 were trigonome- 
trically determined. 

181. 'rllc lin;ll topography coml~leted, is embraced iu atlas sheets Nos. 33 and 35, and 
covers an area of 3,347t square miles, all of tvhich was 

+ 3fr. Atkinaon ... 487 sqtlnrc nlilr. tested in the field, ~ tnd  a large scale plan (12 inches to .. Todd 
,, T~psell 

"O v v  the mile) or tbc City of Tonl; and its environs extend- . . 435 .. ,, 
,. Kitchen . . .  5.51 ,, .. ing over about 120 squarc miles. 

( Also I:trge 
' scnle surrcy ,, Stotesbnry ... 392 < al. city ,,,. 1S2. Thc total cost of the scas011's npccltionfi 
['l'onk. .. YrNair ... 465 ~ ~ O U I I ~ S  lu RP. ~k1,477. 

Knlknpersh:ld . . 157 
Hurlnll . . . 470 183. The season's triangulat,ion was carried - 

TOTAL ... 3,347 -- squnre miles. throngh portions of the Native States of Kotah, Boondi, - 
Oodcypoor or Meymar and Gwalior (Necmuch). The 

state of Boondi is very hilly, and t\vo.thirds of i t  is covered over by dense juoqle, in which tigers, 
leopards, samher deer, and nilgai, ivith smaller game, abound. 'Che Chief is said to be very 
hospitable and to have rendered good assistance. 

184. I n  Oodeypoor large tracts are covered with forests, pri~lcipnlly of sB1, hndoo (ebony), 
babool, mo\vali, plum, wood-apple, khair and mslkarai. The last named, is the only tree which 
attains any height. The tendoo or ebouy is ol' stunted growth, and the sB1 unfit for timber. 

185. Tl~ccultivdion ofopium is ou the increase in Rajpootsna, and the people (rich and poor) 
are greatly addicted to its use. I n  Jeypoor, a t  B+jmalial, Latitude 26" 3' 44," and in Kishengurh, 
a t  Sarwar, Latitude 26" 53' 35," Longitude 75" 30' 25" quarries of garnet exist, and large stones 
of the size of pigeon's cggs arc sometimes found, whicl~ are valued a t  From Bs. 500 to 600. 

186. The party retired e:~rly from the ticld rbout tho middle of Rlarch as the famine was 
daily increasing. Villages were found entirely deserted, the cattle were perishing in thousands, 
nnd i t  rvas found irnpraclicable to kcep the eshhlishments out longer, or to add to the 
difficulties or the people by marching through the coo~~t,l.y a t  a later periotl. 

187. The c o ~ ~ n t r y  topogrspllically snrveyed was chiefly in the Jeypoor State (atlas 
sheet No. 50), of lvhioh only about 400 square miles remain for completion. O a i n p  to the 
open nature of the ground, the plane tallling progressed rapidly, and a large out-turn is 
the resnlt. Small portions of 'l'onl;, Boontli, Oodeypoor, and Kisl~engnrh were also takequp.  

183. Recess q11ar1c.r~ at  14ossonrie were reached by Lhe 15th April, n~rd the rollowing 
compuLal.~ons and mnps were c(~mplutcd :- 

Compnt,ations-Latit n~les, longitt~des, and az in~ul l~a  n l  58 points. 
SCCOII I~RV~ nnd rrtinor srrondary triangles-117. 
Triangles for intrl.scctrd points. -461. 
Heights con~p~~tod. -467. 

Horizontal and vertical angle books-258 piges. 
Alphabetical lints of villages. 
Fair mnpping. 
1 Inch atnndard rhcnta for reproduction. -6. sheets. 
1 Inch crnggernted maps for reduction to ! scnle-8 sheets. 
Chart.* nf trinngt~lation for goneral report. Vols. -4 ,, 
Chnrts to iUustrnte the neason'r operntint~a -2 ,. 



111 atlditioll t o  the above, t l ~ c  IIlir col~ics ol' ~~ro t '~~ss i t~n :~ l  papers I'or 1,llr ~ I I ~ I . ; I ~  rpports 
ol' 3 square degrees were con1l)arrd :~nd arranjied. 

189. Great credit is duc to Mr.  I-I. I-Iorst, 1st grade Assistant Snperinteudcrrt, for tile 
:~bility and energy wit11 \ rhicl~ Ilr pushetl on and brought to a s~~ccessful termination the field 
ol~erations of the sea.-on. His  l)crso~~nl example and exertions throughout the season have bee11 
very co~~spicuoos, and have had a mosl sa1utal.y erect ou all his as~ist~auts  and subordinates. 

190. Mr.  Bancss, the Scnior S ~ ~ r r e y o r  attached to this party, was, on the 1st  May 1869, 
transferred to my Ilea3 quarters office, and now fills the post of chief draftsman, in \vhicll 
his professional knowledge and sl~ecial qualifications as a draftsman arc bcing turned to go01l 
account, and I have every reason to believe tha t  his services a t  head quarters, where import,ant 
additional geographical duties havc recently been transferred from England, will be of great 

advantage. 

191. Messrs. Atkinson, Tapsell and McNnir, are specially mentioned by Mr. Horst in 
commendatory terms. Mr.  Atkinson's exertions in the field and recess were very praiseworthy. 

193. I n  recess quarters, on the 14th July 1869, Mr. Horst delivered over charge of 
the party to  Lieutenant George Strallan, R. E., who reports in most favorable terms of the 
state of discipline and generally efficiency in wllicl~ the party llas heen kept I I ~  by tile 
Assistant Superintendent, an opinion in which I entirely collcnr. 

198. The party was inspected 11). myself on the dates marginally noted, and I l~ave  
much pleasure in recording that  the past results of 13th. 214.. ond ROtl, Scptr~nbcr 1RGl). 
thc S ~ u v c y ,  the method and system porsued in the 

office work, ~ I I L I  the progress and q~lalifications of the sevcr:~l members of the establishment 
merit my full approval. 

191. Uotlcr L ~ C I I ~ C I I : I I I ~  George Strahan's subsequent able direction, and Mr. Horst's pre- 
vious industry and management, all the recess duties have 

No. 377. dated 29th October 181%. from the 
Gecretnry to tllr Gurernmeot 01' Inclin, Hol l~e  been well performed and 110 arrears exist. General report, 
l)cpnrtme~~t. vols. of 9 degree squares have been completed, and all 
the records, charts, and field sec t io~~s  have been well kept and systematically arranged. 
Mr. Horst  received promotion to 1st grade ~ las i s ( ;~n t  Superintendent, by the orders of Govern- 

ment cited on the margin. 

195. I personally discussed with Lieutenant George Strahan (wllose retr~rn to the depart- 
ment I gladly hail) the programme for t l ~ e  ensuing field-season's work, and the future extensio~~ 
of the  operations into the Western States of I~aipootana, and have bcen goidcd I)y Colonel 
Keatinge's advice in deputing t,he establishment this sr:lson into ~ ) : ~ r l s  of the c o ~ ~ n t r y  least 

arected hy former scarcity. 

196. Tbe Dep~lty S ~ ~ ~ e r i n t c n d c n t  113s been directed to arrange for and start a large scale 

survey of the station of bIount Ahon, which has heeu very urgently applied for by the Agent to 
the Governor Genernl for the States of Rajpoot:~~~a,  and the progress of the general survry now 
enables me to detach con~pctent han~ls  for lhis purpose mit.11out inconvenience. The advance 

triangulation will be extended nestwartls from the meridian of 75" into the Oodeypoor State ; 
the topography for the square limited by the meridians of 75" and 76", and tlre parallels of 25" 
and 26" will he taken up, and large scale surveys made of the cities of Kotalr and Boondi. 

197. I found this party weak in native agency for employnlent in open easy ground with 
the compass and chain, where high paid European assistants would waste their energy to hut 
little purpose, and have therefore instructed the officer in chargc to increase to full strength 
his staff of sub-surveyors, who can also he easily t,rainrd to the merely mechn~~ical portions of 
map drawing. 

198. Much yet remains to I,e achieved in t,hese Rajpootana States, comprising such an 
immense area, but  the survey bas made visible etridee, and the results being now published as 

moon pa received in t h i ~  office, the greatest benefits are derived, and not the least RO hy the 
Government officials now prosecuting new projects for lines of railway in these parts. 

lI. L. THUILLIER, Colonel, 

8 n s v ~ n o ~  GENERAL'S OFFICE, 
Calcutta, 16th Janrrary 1870. 



REMARKS PROFESSIONAL, GEOGRAPHICAL, AND STATISTICAL, 
BY EXECUTIVE OFFICERS. 

E d r a c t  from thc Narrative R g o ~ t  of  LIEUT. CHARLES S T ~ A H A N ,  n .  E., Offg, in c h a w  
NO. 1 ?'opo~raPhical Party,  G'walior a n d  Central I n d i a  Su~ucy ,  NO. 388,  dated 1st 
Octobfi' 1869 ;-Season 1868-69. 

I commenced lily triangulation from Nimdant Station, Great Trigonometrical Survey, and 

GWnLIon T E R R I T O I ~ ~ .  worked eastwards and southwards to tlie Betwa river, wl~ich 

t r i ~ ~ ~ ~ ~ $ o , " ~ ~ ~ g ~ ~ r ~ f ~ ~ h  forms our eastern boundary. The country then rises iu steps from 

the river, which is about 1,200 feet above the sea until i t  attains 
an altitude of 1,650 feet. 

These hills are covered with jungle, and being very flat a t  the top, i t  is not a n  easy matter 
to fix points amongst them. 

C h a n d a i ~ i  is tlle only place of note that I came across amongst them. It has all the  

signs of having been of much greater imporlance in former years, but now the greater por- 
tion of i t  is in ruins. The city itself is enclosed by a wall, but  oulside the wall ore remains 
of many temples and I~ouses; over the city, on a hill about 300 feet above it, are the remains 
of a fort; this w x  taken by assault by Colonel Kentinge during the mutiny, and the whole 
fort was destroyed with the exception of the Killadar's house, which is nom however i n  a 
ruinous condition. Chandairi is famous for its weavers, who still carry on their trade of mak- 
ing fine muslins, but to nothing like the extent t h a t  they used to  do in former days. 

On reaching tlie table land the jungle ceases, and :he ground becomes open and undola- 
ting, with small isolated hills scattered about, which makes i t  re~narlcably suitable for survey 
purposes. I t  is well cultivated and thickly inhabited, with several very large villages a t  no 
great distances apart. At  Isagsrl~, which is close to the western edge of the jungle, a Sobah 
resides, but this town also seems to have been much larger and of more importance in Ily- 
gone days, as is apparently tlie case with alniost all the towns in Central India tha t  we have 
as yet met with. Working my way westwards across the Sind river I came to the Agra and 
Bonlbay road not far from GoonnIi; on the north 1 found there was still a little of the 
immense jungle which we have lind to work t l~rough ever since leaving tlie soutllern banks 
of the Rivcr Chambal. On account of the want of rain during the previous monsoon there 
was a great scarcity of water, and after leaving the Koonoo river, which takes its rise a little 
to t l ~ c  north of Goonah, I found that  ~ l r c  few villages there were in the jungle were deselted, 
and 1 was olJigcd to leave a grcnt portion of one table to be triaogulated next year. 

On t l ~ c  cxtrenie wcst I came to the Parbutty river, wliicl~ I crossed, and carried the work 
on to Clll~pra, the capital of a portion of the Tonk State. I canuot speak too I~iglily of t h e  
civility tvc invariably experienced in this Statc. The head Inan of each district \vill altvays do 
his utmost to assist you ill evcry way. 111 G\v:~lior too we hare  always bcen wcll trcated, b u t  
I cannot say thc snmc for ICotab, Boo~rdi or Jeypore, this last State being by far the worst we 
have workctl in as yet. 

The strip of j ~ ~ n g l e  west of tlic Betwn, river round abor~ t  Cl~nndairi seems to be if any 
thing morc dcsolalc than thc lnrgcr j t~nglc soot.li of the Chambnl, hut  i t  is of coml~aratively 
small cxtcnt. The wl~ole time I was w o ~ k i ~ ~ g  tliror~gll it I scarcely saw any game, :und the 
villngcs arc sniall and scnrce. I attribute this to the want of water. The forest n1)ont the 
sonrcc 1 1 f  thc ICoonoo is vcry nlrtcl~ more picturesque, a ~ ~ t l  there is a fair amount of large game 
amongst t l ~ c  l~i l ls  over thc river, lvl~icli rises in high ground but rnpidly dcscel~ds into 3 large 
vallcy with rocky and precipitor~s l~i l ls  on either side of i t ;  about this valley and io t l ~ c  

L 



adjoining ' I  khos" tlie tigers become very numerous during the hot weather, when the water 
elsewhere has dried up. Mr. Bolst's triangulation was carried over the open ground to the south 
of Goonah. 

18. For next season I propose that the blanks left this season in degree sheet No. V1 
Proposed plan of operntioue be first filled up, and that then the plane tablers should take up the 

for 1869.70. ground over ~vhich I have triangulated this season. I shall at  the 
beginning of the season complete the tkiangulation of degree sheet No. IX, leaving that on 
the west blank for the present. This will keep the work as much as possible square, and 
enable me to send in the work in degree sheetsacco~:ding to the present orders without having 
any p a t  accumulation of records in the ofioe. 

19. This year we have no general report of computations to send in, ns none are as yet 
ready for transmission. They are however arranged in order, and a 

Co~npuhtione and mapping. 
fair copy commenced so as to save work next season. I am glad 

to say we have worked off all arrears of exaggerated maps, and have finished all the standard 
maps as far as our data will allow us. 

Rztvact from the Na~,vative Report of F. B. GIRDLESTONE, Esq., Oflciating in chavge of 
No. 2 Topog~aphical Pavty, Ce~ttval Pvovinces Su~.vey, Aro. 1, datccl 1st Octobel* 18G9 ; 
-for the Season 1868-69. 

The plan of operations (as per pan .  51 of the late executive efficer's last narrative 

cEmmAL PROVINCES, report, and also his No. 406 of 6th November 1868) for the field 
SATHPOORA HANOE. season was as follows: 1st-Mr. Mulheran himself, ~vith Sheik 

Plnu of opcrntious nod nr- 
mugeu~euts. Oomer, aa recorder, to extend the formcr season's triangulation 

eastwards over the remaining area untriangulated in Chindzuava and Seoiaee. 2nd.-Mr. Ncale, 
with the party as per margin, to take up the detail survey of thc 

Mr. R. Parrell, Aasistnnt Sure 
vefor. E l l  Jngbeers in the Mahadeo range, and as much of the adjoining 

Ur. J. Chenucll, ditto. 
Hnpnroo, Sob.Surveyor. ground as was practicable in the Hooshangabad and Chindwara 
IL~rncI~under, ditto. 
Paudmo,  ditto. 

Districts, or plane tables Nos. 21, 23, 24, 32, 33, 34 and 35 in the 
accompanying sketch map ; distribution and supcrinteudeuce 

being left to Mr. Neale's discretion. 3rd.-Mr. Scanlan and Janarclanrao to resurvey plane 
table No. 5 and parts of Nos. 15 and 16, executed iu season 1SG7-68 by Mr. Smith, and 
condemnetl subsequently by your orders. 4th.-Mr. A. Cllcnnell firsl of all to triangulale 
the slip of country lying along the boundary of Berar aud Baitool from near Ellichpoor 
at  the west to the Wurdah river in the east, on ~vhich to base a topogmphical resurrey 
of that portion of ground, and enablc the old Berar sorvcy maps to be properly united wit11 
the recent ones of No. 2 party; and having completed this duty to niarch eastwards and assist 
the executive officer in charge to carry on the triangulation of the tract south of Umarpnthar, 
extending east from Deogar to the boundary of the Seonee District. 5th.-Mr. hfainc to 
complete the survey of the forest reserve boundaries of Saoligurh and Rajabarari in Baitool, 
and then take up that of Jamgarh or other reserve. 

Owing to severe sickness \vlrich occurred in camp en-route, Blr. Neale's detacbmcnt dl(l - 
p d y  breaking ground in not reach tlleir ground and comrncnce work until the 15th to 

field. 31st December, Mr. Scanlan's party on the 10th Decembcr, 

hlr. A. Cl~enncll's on the 3rd Novem~rcr, and Mr. blainc's on the 8th December. 

The progranime a described in para. 3 was follo~vetl aa closely a was possible. Tllc 

Pln,l of tri,loK,ll,,tiou cnrrie,l intention of tho late exccntivc officer was to start with a. basefron~ 
o~ by rrccutive officer. thc principal triangulation of season 19G6-G7 n fc~v mi lc~ south- - - 
west of Deogar in the ChinJ\\.ara District, ant1 with a 14" theodolite to carry aaecondary scrics 
in a north-enqterly direction, so as to furnish sufficient points for the plane tablers iu the rc- 
maining area of Chind~vnra; and also another secondary series in au eastcrly direction thro~lglr 
the Khamarpani Tehsecl of Chindwara into Sconce District, so a9 to provide thc rcvenue survey 



now working there with points also. Both of those series were intended to 1)e so extendcrl 
to north and north-cast as finally to join on to Mr. Ghclverton's Jubbulpore meridional series 
and thereby get a check on the work. 

To carry out these intentions the late Mr. J. Mulheran left Ellichpoor with heat1 

Ruhcquent death quarter's camp on t h e  30th November, but in order to reach his 
e~eeut i \ ~e  officer. ground wm obliged to march through an  unhealthy tmct, and 

in doing so contracted near Nimdana village an  obstinate kind of malarious fever. He Lad 
been observing on Heti  H. S. when the attack came on him, and remained under that hill for 
tllrcedays, under the care of tlie Native Doctor attached to head quarter's camp, but  not getting 
better he  crossed over the  Wurdah river, and went up on to the bfooltye plateau about the 
13th December. Having derived some benefit from this cl~ange, lie resumed observing on 
Jam H. S. On December 21st, although in a very enfeebled state he carried on for some time 
the triangulation in the notoriously unhealthy tract called Khamarpani, but was again prostrated 
a t  Bichua village by fever on the 6th February, and had to go into Chindwara station for 
medical treatment. Having halted there for a week only, he  (against the advice of the Civil 
Surgeon, and indeed warning, that  his life would be endangered if he  did so), with his usual 
energy and zeal for his work, again resumed ol~serving on Banadai H. S. ncar Seonec -- 
on the 22nd of February, intending to try and carry on a series to south, so as to 
lneet that  which lie had comn~enced bringing up  from near Deogar. H e  llad only 110s- 
ever worked for five days when he was again taken ill and marched into Seonee station in a 
very bad state on the 28th February. Although everything that care and science could dr, 
were done for tlie late Mr. J. Mulheran a t  Seonee by Dr. 13arter and the Assistant Commis- 
~iouer ,  Lieutenant Thomas, he rapidly got worse and succumbed to his disease on the niglit of 
25th March : his wife had been sent for and had arrived from Ellichpoor the previous evening, 
btlt only to find her husband in an unconscious and dying state. 

I estimate the total area of corul~try triangulated, exclusive of the "connectin,n slip" - 
Arcnof ,rl,olo t,inng,llotio,l of reported on separately in pnragraplls 8, 9, 10 and 11, to be 1,126 

G,.lao,l usclr~sive of t l ~ n t  done iu square miles. I t  all lics in  the south and sout,h-est portion of .. con~~ect ing  slip." 
Chindwara and south-west corner of Seonee Districts. This triall- 
gulation is based on the sides. 

Huira H. S. to Dokejila H. S.=112,168 feet, 
Rangrikapa I-I. S, to Daramtekri H.  S.=28,589 feet, 

got from triangles numbers 29 and 3 of the sccondary triangnlation of this party, season 
1567-68. Obserrations were made from 60 stations, aud 57  points, cliiefly polcs, ]lave been 
dctcrmined, giving an average of 1 to every 13 square milcs. 

The l ~ c i ~ l ~ t s  of 47 ~ ~ o i u t s  l~ave  also bcen determined, giving an area of 1 to every 24 
q u a r c  miles. 

~ 1 1  the secondary nnglcs were observed on ttvo zeros, twice on LOo, and twice on R 1 ~ 0 . 0  
The tertiary angles were observed once only on eacli face. The htctllod of obscn~nlioo. 
secondary ant1 tertiary lleights mere obscrved in rounds once 0" 

cacli face. 

The nveragc linear crror of Mr. hlull~eran's secondary triangulntion 
E , , . ~ , . ~  trjnl~galntiun dcrived from 11 values of comnlon sidcs ... feet per mile, 

TIle avernge lincnr crror of Mr. hh~llieran's tertiary trinngulatio~~ 
derived froin 33 valucs of coln~lion sides ... ...= 0.45 , ,, 

The avcragc linear crror of Mr. Neale's secondary and tcrt,iary 
trinligulation derive11 from I 6  v a l r ~ c ~  of common sides ... =0.53 , ,, 

The average linear crror of Mr. A,  L%cnncll's secoudary triangulation 
derived from 1 G  vnlucs of co~rin~oo sidcs . . . ... =0.42 ,, ,, 

Tbc average liucar crror of Mr. A.  Chcnncll's tertiary triangulation 
dcrivcd from 11 values of com~non sides ... .. . =0,42 1 I) 



The menu difference obtained from 27 deductions of heights of 
secondary stntions by the late Mr. J. Mulheran ... =4.3 feet. 

The mean difference obtained from 14 deductions of heights of 
tertiary stations by the late blr. J. Mulheran ... ... =Q4 ,, 

The  average difference obtained from I 1  deductions of heights of 
secondary stations b y  Mr. A. Chennell . . . ... =3.0 ,, 

The  average ditference obtained from 4 deductions of heights of 
secondary stalions b y  Mr. C. Neale ... ... =2,4 ,, 

These heights are  all based on the revised and latest values of Sironj, one of the great ard 
stations. No  junction having been made with any Great Trigonometrical Survey points, no 
idea can be given of the real errors generated in the above triangulation. 

T h e  accompanying table shows the  number of square miles of detail done, together with 
Detnilsorve~ withremarkson the  number of plane table stations made and the nature of the work of each Aseistnnt nod Sub- 

Surveyor. ground surveyed by each plane tabler :- 

Remnrks on nnturc of ground. 

Mr. c. Ned, Surveyor . .  I 2lkO I z0 1 Ruzged prwip~tous santlstono Itills, very dificult of nccms n ~ t d  
to  dclineatc. 

Jlr. n. Fsrrell, Astt. Sur\myor ... 

Mr. C. Scnnlnn, ditto ... 

Wild, loresi.r.lnd, l~ i l ly  counlrv nnd difficnlt to surrey on nr. 
count of drnse/m~glo for t of svurk, remninine 3 hiit., opelt 
country ill which more plane lnbla stntions might I tnvc l r~c l~  
mnde. 

Ililly b e t  not difficlllt country to survey ; mare p ln l~e  table slu- 
lions might lmro been mnde. 

Mr. A. Chennell, i t  . I 81.0 I 6 7  I B u y  open g m n d .  ditto ditto. 

Sfr. J.  Chenncll, dit to ... 

Rnmcbuodcr, Sub.Survegor ... 

Jannrdnnrao, ditto .. 
Pnodnrno, ditto ... 
Bnparso, ditto ... 

Vcry rupged precil,itnus ground. wry difficult ar survey on 
account of dense bamboo jungle. 

Jun,~lo cld, ,.cry lbilly ~:ro~~nd, but not very (IiRicult o l  survey;  
lnoro plane tnblo stntions wnntcd. 

I En-y Lillg, i n t r ~ . s ~ c ~ c d  will1 cmy open moreplane table 
 toti ions trnntal .  

Jongly Itilly coun t r ,~ ,  bnt not very difficult ol aurvey; more planr 
tnl.lc stntions rvnlttrcl. 

1 6.3 Jungly hilly country, but not verydiffieult ofsurrey; more plane ---I ( m  = & I  
tnblc s td ions  t v ~ t n l c d .  

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

The  character of t h e  g o u n d  under detail surrrey d u 1 . i ~ ~  the last season varied much, From 
the rr~r,ae~l sandstone pr~cil,iccs near the Pachmari plateau in .. ., . . 

Remnrka on tho conntry. Tri- 
and tabled board 2.1, and the wiltl, forest-clarl tracts in bomds 14, 32, 31, k c . ,  

rpgnrllahille, ri\,rm.hmplea, and to the fine open fertile plains in the "connecting slip " between 
rcenery met with. 

Uaitool and Berar. I n  the former tract the hills were simply 

chaotic mnss piled one on a n o ~ t ~ e r  in strange and fantastic fo~ms,  wl~ich rrn(lered tbcir deline- 
ation no easy task. I n  all t l ~ e  springs of arater thereahouts a solpliurnte of nlercllry exists 
in largc quantities, often discoloring thc water and prolrnbly giving to i t  its unenvial)le noto- 
riety. The  highest point in the l'achmari Hills is bhokgnrh H S. 4,454 feet a l~ove the sea 

level, and n village station in bl~e ~nitllllc of the plntean givcs lls height ns 3,181 feet a l~ove sea 
levcl. The  survey round this plateau, cons i s t i~~g  as i t  tlocs of wcll-woodcd pnl.k-lilte glades, is 

very beautiful, in many places gran~I nntI i~nposing, more especially at  ~ l r c  head of the Denwa 
river, tho Hnrrakho, the sacred grotto in t l ~ e  J ; ~ ~ n l , ~ ~ t l i p  rivcr, Lllo Bndtlllist remains on a 
natural t~ridge over the Denwo river, an,l the waterl:~ll to tllrh cn~bwnrd. Thesc arc 211 wortlly 

of e visit. The  plateau itself, has, I I,elievr, bepn ~r~lectetl a8 a fiitc lor n sn~~itar i l lm for the 
Central Provinces, nnd large qllnntirirs of thc Cincl~onn Irze have hecn plantctl %q nn en- - .  

perimentnl measure u p  there. As I shall l,e probal,ly in ils n ~ i ~ h I , o u ~ h o o t l  d u r i ~ ~ g  the next 



field season, 1 shall probably visit i t  myself, and then be able to report, if others have not donc 
so already, further on its merits. Tweuty miles to the eastward of Pachmari is the fhr famed 
Path1 Kho, a singularly beautiful bit of scenery. This Kho is formed by overhanging precipices 
of 400 to 500 feet in height. I t s  rugged wild look, and its total separation from all civilised 
haunts, coupled with the silence which always reigns inside, cannot but strike a spectator with 
wonder and admiration. Few places I am told can surpass i t  in wild, bold and picturesque 
beauty. This Kho was long the refuge of Appa Sahib, the fugitive Rajah of Nagpore. 

To its south the sandstone ranges become rich in coal, constant loud reports like those 
of heavy ordnance, coupled with vibrations of the ground, seem to denote either the explo- 
sion of pent-up gas or disturbance of a volcanic nature in those wild :racts. Such noises 
were constantly heard by Mr. Nealc wl~ile sar\~ejing them. Tlie ouly road about there, is a 

track from Brinkheri village to Pachmari, and another from Sohagpore to Pugara, the residence 
of the Jagheerdar of those parts. This gentleman does not appear to have assisted the survey 
much in the way of supplies, as, except kootki, acoarse kind of grain patronised by the Gonds, 
he declined to give anything to Mr. Chennell's camp. Water was very scarce all over this 
tract in hlarch, April and May. Twenty five miles to south-west of the Pachmnri plateau lie 
the  hot springs called by the natives " Anoniki garampani." Once a year, about March, a large 
fair is held a t  this spot, a t  which time people from the surrounding districts come to bathe in 
them. They contain a large amount of sulphur,and preserve a high temperature. Another set 
of hot springs was met with this season near the village of Salhaldi on the banks of the 
Maroo, a large stream taking its rise in the Baitool District, and which forms the eastern boun- 
dary of Berar. A fair is held yearly a t  these temples in honor of Mahadeo. Pilgrims to i t  
having bathed in the hot springs comc on to worship in the temples in this village. The 
scenery round this spot is said to be peculiarly beautiful, the vegetation on the surrounding 
hills being particularly rich and verdant. 

To the north again of thew temples, some 25 miles in board 14, the country is mostly 
drained Oy the Tapti river, whicli, running as it does often in deep narrow gorges, affords 
many lovely bit of scenery. To the south of this river the hills are much broken up, and 
rise in regular steps to some 3,000 feet above sea level, From whence their summ~ts  stretch 
away to the south and south-east in fertile undulating plains dotted with hills of all sizes. To 
the north-east of the Tapti river the hills retain their broken nature far into the Gangraco~intry, 
and are a constant series of ups and downs ; to tbe north-\vest they become more bluff and bold, 
and are often surmounted by high peaks. Ten miles due north of the river, running from west 
to east, is a long valley in which small strips of wheat and sugar cultivation were seen grow- 
ir-. They look like an oasis among the wild waste of hills, which are so thickly covered 
with heavy jungle in these parts. Here and there among thefie l ~ i l l ~  are small patches 
of dry cultivation sown among the ashes of dried burnt trees, the only method of culti- 
vation in vogue among the Gonds. 

The Goods inhabit those tracts throughout. They were always found truthful, obliging 
and honest ; they were all, as is generally the case wit11 the nbori- 

Iohnbitaots. 
ginal tribes of India, very poor, and living indeed in an almost 

hnr\)nl-oriu state. Their peculiar customs have been so often described, especially by the late 
Reverend Hislop, that I am douhtful if much new can he gathered now about them, I Ilave, 
though, annexed to this report an interesting memo. drawn up by Mr. Scanlan, Assistant Sur- 
veyor, from his own observations of this interesting race, which you may think worthy of e 
plwe in  your annual report to Government. 

Almost all that tract of Chindaara, Baitool, and Hoshungabadeurveyed and triangulated 
this last season is wretchedly cultivated. Here and there only 

Cultivation. 
are patches, round the villages, of wheat, grain, rice, moong and 

mr~.qsoor. Wild honey abounds all over the hills, and is much prized by the Gonds. All supplies 

M 



for the detail survbyors were got only with the greatest difficulty, and then only by sending 
lollg tlistauccs for them. 

I .  l l le regular forests are alnlost all now reserved hy Goverument, and contain cl~iefly teak, 

Forest. ebouy, satiu wood and nlangoe trees. The villages wi~hin t.hcrn 
are rapidly being deserted. 

Antilopc, bears, hison, wild dogs, panthew, tigers, hyenas, samber, &c., abound, an11 art! 

\\'ild n ~ i i ~ ~ ~ a l s .  
very destructive to hu~nan life. Oue man-eating-tiger ouly was 
heard of near Gogri village of Cl~indwara. 

r 7 l l le only regular roads met vvith were in the tract triangnlated, viz., the grand tmuk road 
from Nagpore to Jubbnlp~re ,  and two large district roads from Rosds. 
Kllamarpani and Sonser in Chindwara to Korai, and I<orai to 

Mandlah. Large quantities of grain, salt and other traffic nre consta~~tly passing to ant1 fro 
along these on bullocks from Chindrvara, Seonee and blluudlah to Nagpore and Berar. 

Regular office has been lleld frorn 9 A. 31. to 4 P, &I. for five days in the week since May 

Hcccss duties. 28th last. Four members of the party were absent on privilege 
leave as per margin. The awfrll heat in June, and the constalit 

Bnpnrao. ,,. 30 dnys. 
~ ~ ~ ~ ~ d ~ ~ , ~ ~ ~  ,,, 30 ,, sickness of all, and of Messrs. Neale, Scaldan and Chennell es- 
'Iwik Oonler ... 9,  pecially, has retarded the recess worlr greatly. Mr. Nenle con- 
Bcccu~u Sing ... 30 ,, 

tioued to hold temporary charge of the party till July 12111, 011 

which date, having been appoinled in D. 0. No. 174 of May 7th, I relieved him of the salnl.. 
J lwh of my time a t  first bad to be spent in getting a thorough insight into the working of  

the party, in looking over and arranging voluminous records, the accumulations of 15 yen13 
in this ofice, in drarviog up reports on the various subjects connected with the survey f i l l .  

your orden, and in superintending the computations and mapping, 2nd carrying on corres- 
-~ - 

poudence, which, owing to Mr. Neale's constant sickness, had all fallen into arrears. A I a l .~ r  
amount of work of all kinds still remains to be done ; but I hope and trnst to be able lo 

clear off all arrears, and start clear on next taking the field about November 15th. Or! 
taking over charge of the party, I took with Mr. Neale a complete inventory of all records, 
instrllments and other Government stores, which agreed well with the office lists. I fourid 
these all nicely labelled and arranged, which duty had taken up much of Mr .  Neale's time, 
as records of Major Brown's, the Hytlrabad Survey, aud Central Provinces Survey were all, 
11e says, in great confusion and diso~der before he separated and classified them. 

There beinq no chance of the Hydrabad Survey General Report from 18.55 to 1806 

Hvtlrabnd s ~ I ~ ~ ~ ~  Gcncrnl ever being finished by this party, I obtained your snnction and 
Hepurt. have since despatched to your office such portion of it as I found 
tinialletl, together with all records connected with it, wilh a memo. from myself on the best 
method of finishing off this lengthy docutnent. 

The forest reserve boundary surveys done by Mr. Maine, having not in any way been 

porest R~~~~ ~ o u u d s r J  looked into since their commencement, I next ~roceeded to 
co~~~l~~tntioos. arrange aud compute these results out with Mr. Moine. Ovrillg 

to my report on them, you have since ordered all this work to be rejected. The recorlls 

cor~rlected with this work will remain in this office, but are in my opinion quite useless for 
any re-survey of the same. 

' r l~e  anaugernent and computation of the secondary and tertiary triangulations, well 3s 

latitudes, longitudes and Ileights, has been done principally by Mr. 
'Trinngulntion Cornput~tione. 

A. Chennell, Sheik Oomer, Ramcb~~nder nod myself. The alpha- 

hetical lists, synopsis and general report by Sheik Oomer, Mr. Maine, Mr. A. Chennell and 
Hsmchl~nder. These are all nearly finished, also 2 triangulution charts of connecting slip 
 earo on's triangulation by Messrs. CLennell and Maine respectively. 



Amollnt or fon,pll~ntionn The computations which will shortly be sent into yollr office 
mnps to be sellt in. will consist as follows :- 

----- - 
I I 

Vol~~lne of thc connecting slip and season's triang~~lation containing l@C ... secondary triangolatiotis, 106 tertiary triatig~~lations. ... 
94 Secondary latitudes and longitudes, dor~ble dedrtctions. ... ... 

... Tertiary ditto ditto single ditto and pages. ... 
... ... Heightrl, computations. ... ... . . 

Volume, ,generid repol% of connecting slip and reg~ilar season's triangulation 
co i~b~ning  

... ... Introtl~tction ;LIICI skeleton triangulations. ... 
... Ditto compr~tation of heights. ... ... 
... ... 1)itto synopsis ... ... 

... 1 Ditto xlllnhtical list of latitudes, longitrclr. and height.. 1 7 / - 

... ... Ditto ditto of villages. ... 
... ... Ditto abstract of horizontal mgles. ... 

1 Tri~~ngulation chart of connecting slip, scale 4 miles = I inch ... 
I T~.iangnlation chart of regular season's triangulation, scale 4 miles = 1 inch 1 I 

17 01.iginal horizontal and vertical angle books, season 1866-Gi, 1867.68 and I 
1868-69 ... ... ... ... ." I I 

14 Duplicate horizontal and vertical angle books, senson 1866-67, 1867-68 and 1 186669 ... ... ... ... ... ... 788 
I 

26 1 Field section 13' by 15' ( l l ) ,  semon 1866-67, 1867-68 (15) ... I I 

I 

As stated all through the above report, this party 1x1s suffered much, and for long, frorlr 

Heoltll nod e ~ c i e o c y  tile the effects of fever and exposure in the  malarious tracts in which 
pnrty. i t  hns been employed constantly for t h e  last 15 years. This last 

year has been specially a most unhealthy and trying one, and all members of the pnrty have 
been, for days and weeks a t  s time, down with fever. I n  the field Mr. Mulberan died and 

Messrs. Neale, Chennell and Scanlan suffered severely, and, since they came into quarters, have 
been absent many working days from office. It is impossible to expect greater efficiency tili 
tlle healtlr of tlie party is better, nnd this will not be the case so long as  they continue to 
recess in the plains. I earnestly recommend, therefore, t h a t  i t  be nllowed to recess in future 
a t  Mussoorie or other hill climate, when fever engendered in the field can be slinken off and 

a fresh stock of I~ealtli and energ j  laid in. Increased efficiency will amply repay the Gov- 
ernment for tlie extra expense of moving to and from recess qnnrters ; moreover, recessing i n  
a good climate is a privilege wl~ich this pnrty, after so many years' field work in rnalarious 
tracts, nod recess work in stations ou the plains, is justly entitled to. 

A'oles o n  the " Gondd' m e t  twill/ i n  tlre " Sn1l~pom.a Hills," Cenlvul Prot:i~~ce.s, by 
MR. A. ~ C A N L A N ,  Assislaqtt Szirveyo~. 

T l ~ e  Snllipoo~ns extend to a mean breadth of a1)out sevcnty miles. They are i ~ i l ~ : ~ l ~ i ( ~ d  1)y 
tlic Gonds aud Kirkus wllo ate a shy, ignorant, and vcry pri~nitive race of I ~ I C I ~ ;  their predilec- 



tion for hilly and forest ridden tracts is so great, that  I think nothing could induce them, to 
leave their abodes. The  Kirkn is a perfect Hindu, though he  indulges in fowls : while the 
Gond wljo styles himself a Hindu is a hybrid between him and a Mussulrnan, for he appre- 

ciates bis beef. Thc Good claims his descent from a deity. I t  is said that while a Raipllt ., . 
Prince was once out hunting, he espied a goddess perched on a rock enjoying the wild scenery 

of tlie country. They became enamoured of each other, and were 
TIIC orisill of the Goi ld~.  

blessed with a son, whom they called a Cond, a wild man nf the 
woods; from this Inan the Gonds are supposed t o  be descended, and since he claimed his origin 
from a go,ldess and a Rajpot Prince, they style themselves Raj-Gonds and Gonds-Thakurs. 
Both the men and women, especially the latter, have a peculiar caste of countenance, wl~iclr 
is hroad a t ~ d  high cheeked with oblique eyes and a rather flattish nose. They appear to be 
of a very lively disposition, and are honest and well behaved to us. During the Holi-festival 
the women throw off all reserveand do not scr~iple to detain for bakshish any one going 
throrlgh their villages or encamped near them. They mill surround him and keep dancing 
and sinzing in s ring till their claims are complied with. On a moon-light night both tnen and 
women nvselnble round their village fires and enjoy themselves by discoursing music. 

The Bhumkas are the  constituted priests of the Gonds and Kirkus, and preside a t  all 
their religious ceremonies. Each village has its Bhumka. These 

The Bhumkes. 
men have their espec~al Lares and Penates which are called the 

B h u n ~ k a  and phatak Deos, the latter being the gods they place in a road over which visitors 
to shrines pass, and through these t.utelar deities they levy a sort of black mail on all who go 
that way. The  chief gods of the people appear to be Bare Deo, hlaha Deo, Narain Deo, 

Mats  and Khanderao;  in fact, almost every hill-top has on it the 
The gods of the people. 

stone individuality of some one of the many mythological powers ; 
to them are offered n p  the narial, khnjur, sendur, patch-khaja, chandal, incense, eggs, limes 
and fowls. The :ntter god plays a prominent part during the Holi-festival. H e  is to be seen 
almost in every village represented by a long red-colored pole, wl~ich is driven vertically intq 
th,: rroanct. A ladder leads to the top of the pole, a few feet below al l icl~ is a platform made 
qf I,amhoo work, on which two men can takk their places. On the cxtrrmity of the pole is 

placed a cross-piece which revolves round, to the ends of i t  mcn ant1 women allow themselves 
to be attached and swung round, fanatics submitting to the hook. This is what they call 

t l ~ ~  " (;PI. " At  the foot of this pole are placetl stone or eart,l~en images, which are called 
K l ~ a ~ n  and Khami, the former being the male, and the latter the female representation. As 

I said hefore, i t  is during the  Holi this god calls llis votaries in large numbers, when they 
hrins their offerings, which are always cocks and hens, men presentinq the former, anrl womeu 
t.he lat,ter. The  Bhumka decapitates them, the offerer takes tlie trunk and sprinkles the posts 
and atones with the warm blood, when from a basket little pieces of cake are broken and put 
heforo the deities. On the Gal-day, each village sends out its young men and women in pro- 
cession, the men ahead beating their drums and the women behind singing; the former lustily 
carolling totally different airs ;  when they reach Khanderno and his wife, the men sit down in 
a ring and keep chanting on, while the women form their usual arc of a circle and gyrate 
round the  pole. 

The birth ceremonies of the  Gonds and Kirkus are alike, both give a dinner ; but in 
their death ceremonies they differ. I can best draw the distinction 

Tltr clnttlb rcremonim of the  
C ; O I , , I ~ .  by describing each. The Gonds burn their adults and bury thelr 

chilr!ren. After a few days they offer 11p to their memory a Ilull 
nr row, which they place right over the t h r ~ s l ~ o l d  and knock over with a blow from the blunt 
+rid of the hatchet. This  hey call the Pat. The widows are not allowcd to marry \vithollt 

t l 1 ~  consent of the Patia, who is the High Priest of the Dara Deo, and one is attaclled to 
Cot, whicll I shall hereafter derrcril)e. The Patia, in technicnl language, sells the widow 

for 3 ~ I I P P P S  to the man aeeking her hand, in other words, 5 rupeea are used in the cere- 
ninny. 



The Kirkus like the Qonds burn their adults and bury their children. They offer goats 

and fowls to their Gats-Peris, which are their Lares and are made 
Tile dent11 ceremonies of the 

Kirkus. of wood, supposed representcltione of the d e c c w d ,  who are 
incorporated into their polytheistic category. Tbe ceremony 

itself is called the Sidoli or Phuljhari. On the day appointed, friends are invited, a great 
deal of eating, drinking, dancing, and merry making is gone through. From the cross beam 

of the roof a thread is suspended, and it8 lower end hangs directly over a small CUP of brass or 
clay, and to the upper end a finger-ring is attached so as to run down at  the slightest oscilla- 
tion ; after a short time i t  begins to move and drops into the receptacle below, with a clanging 
sound, then tbe wauderiug spirit is supposed to have returned to his former haunts and ceases 
to molest any one. For so long as his relations do not propitiate him, the restless spirit, they 
say, will annoy them ; either sickness, want, or ravages by wild animals on their cattle will 
keep afflicting them. 

w h e n  Gonds marry, a dinner is given, and the food consists of dal and kutki. The 
bride gets as a present a cloth and a pair of anklets. When a man 

Tllc nlnrringe ceremonies of 
the (iouds. makes his overtures and is accepted, if able, he gives the bride's 

parents 9 rupees, 160 seers kutki, 40 seers dal, 160 seen kodo ; 
not able to supply these, he makes terms of servitude for a period of 5, 7, or 12 years, and 

though he may soon get married afterwards, still he goes on working a t  his father-in-law's 
house. This is called " Lan1jIlana." 

When among the Kirkus a marriage is settled on, the asker gives a good supply of liquor 
to the bride-elect's fatber ; this binds the  contract. If he cannot 

Tllc mnrringe cerernonics of 
tile Kirkas. give 20 rupees or its value (if he be a widower 40 rupees or its 

equivalent), he is obliged also to do Lamjhana. At the marriage 
the bridegroom gives the paternal aunt and the motl~er of the  bride a cloth each, and the  
Paternal uncle a pagri. Amongst both, the Gonds and Kirkus, the money is not given to 

the expenses of thc marriage cheer and parapl~ernalia of the bride, but  for the mar- 
riage contract. 

The Kirkus are divided into four chief divisions of caste. The Bapcha, Baoria, Rumba. 
nnd Boodoi, the last being tbe highest. These castes do not 

Tllc four cnstcs nluoug the 
Kirkus. intermarry, eat, drink, nor smoke the hooku amongst them- 

selves. 

Tbe Gonds divide into two sections, which call themselves Raj-Goods and Khatola Wala 

Tl~e  two cnstor nmong the Gonds, the latter \\rearing the Bralrn~i~~ical  thread or janeo across 
Oonds. the shoulder. These two divisions hold nothiug conltnon among 

The Qots which I have a l l~~t led  to above, I find to be clans, something after the manner 

The Qob .  of those among our Scottish brethren, and in no instance is inters 
marriage permitted between men and women of the same Got, 

but cousins are permitted to marry each other. How thie finds sanction I shall explain : I 
shall instances brother and sistcr of the Wika Got. The sister marries, say, a Dhurwa. 
She accordingly becomes of the Dhurwa clan, mhile her brother, of course, still retains his 
clansllip ; thus the sister's children being Dhurwas and the brother's Wikas, they can inter- 
mnrry. From thls precise explanation, i t  will at  once be seen that the marriage of two brothers' 
children is interdicted, because they are of the same clnn. I was not successful in collecting 
the narnen of many of the Gondi Qots worth recording, but I think I have got a good num- 
bcr of the Kirku clans, which are as follows :-Kasda, Bethe, Chuthnr, Maosi, Busum, Dar- 

ma, dakoma, btaker, Akhundi, Tots, Bheudra, Tandil, Kolsa, Suvati, Selu, and Atkom. 

This year I nlet with no archzeological remains which invited my attention ; there is 
ouly one place which has its local t radit io~~.  I have remarked on it iu my village book. 



I have briefly a t t e m ~ ~ t e d  to enter into the chief points of interest regarding thesc wild 
tribes, without detailing the many other m u m t i ~  which relate to them, such as the11. dancing, 
their dress, their villages, and many of their customs, but  I trust what I have written on will 
prove useful to you. 

Eztract  from the hTa~i.atiza R e p o ~ t  of COLONEL G. E. SAXTON, in c l ~ u ~ g e  ATo. 3 Topogva- 
phicul Pnvty, C e n t ~ a l  P ~ o v i n c e s  a n d  Vizagapatam Agency Su?-vey, hTo. 117, dutcd 
28th 8cptcnabev 1869 :-Field S e u s o ~ ~  1868-69. 

Fixing and demarcating the  s o s t a r  and Jeypore boundary was not completed until l l t l l  

NATIVE STATE March. The  tedious dclay in this duty was ent~rely owing to tile 
V ~ ~ A ~ A P A T A X  AOB&Y. impossibility of reconciling the opinions of my colleag~~es, and a 

The boundary duties. final decision in some instances was only effected by my arbitrs- 
tion. The whole proceedings have been printed, and the sanction of the Government of 
India has confirmed my decision as final and binding on both States. I was able to 
execute a large quantity of secondary triangulation which has all been computed. 

The amount of detail survey executed during the season is very small. TIle party, 
Detail aurrej, wit11 rclnnrks tllough strong in number, was in several instances weak in 

'lo work Of each sorveyor. experience. Also tlie ohject of completing to a considerable 
extent the survey of the boundary required to illustrate and make final and satisfactory the 

Sq, Ms. proceedings of the boundary commission causcd great hindrsuce 
Mr. Chew.Su~cYor ... 2'LfiO to  the steady and systcmatic progress of some of the Sllrveyors. ,, hI~ry.Awt.do .... 125'0 
,, Adnms, do. ... 200.0 Then, again, very much of the country survcyed is of extreme 

;; g::%: i:: .:: difficulty. Giving credit for these several causes, the out-turn could 
1. Pettigre'r, ... 21Q0 not he expected to be mnch larger. The maps are well cr;ecllted, .. Cooprr do. ... 106.0 
,, l ' r ewdn ,  Sub-Sur. 187.4 and the number of stations per square mile is fully op to the 
,. E. Atkins. do. ... 265'0 
,, v. Atl;i ,,,, do, .,. 93.7 required standard. I have made many severc tests, particularly 
11 J. Mccn~,  ... 25'0 in computing tbe positions of points after their being laid down - 

TOTU ... 1,965.7 hy the plane table, and the accuracy has in all instances been - - 
AIcrngeof st:,tione per sgunre quite satisfactory. My Surveyors always evince the greatest con- 

mile, 6 for thc \vhole. fidence in their work, and the results of these tests corroborate 
tha t  confidence. The  sketch map gives the extcnt of each Surveyor's work, and for reference 
i t  is here marginally given. 

The more important items of the  present season's survey are, $vst, the completion of all 
the boundary I~ctween Bustar and Jeypore, which, for so long a 

Ueneral Remark.. 
period has, from its unsettled state, been tlie cause of much 

trouble and annoyance to the Rajahs, the people of the country, and tlie officers of the Civil 
Administration and Police; eecondly, the River Koolab, which forms tlie boundary now, 
fixed for a considerable distance, and its course for many miles where it does not form the 
boundary, has been surveyed this season ; next to the Indrahati River, the Koolab is the 
most import.ant stream ; tkivtlly, of the Indrabati about 50 miles from East  to West is given 
in the maps now under preparation ; fou~1Rly, on its left or South bank in No. 17, Fair 
Standard Sheet mhich is being sent in, in completc form, stands the fort and town of 
.Ingdnlpur, the residence of the feudatory Maharajah of Bustar, and f i ~ l ~ l ~ ,  t,hc Tnlsi 
Dongtree Hills, which form a very prominent featurc in tbe country. &Iy principal st,ation 

named TuIsi is in  the middle of the ma9s a t  nearly 4,000 feet elevation, and the hills extent1 
from the station on all sides to a radial distance of nearly six miles ; within that area there 

only two small villages occupied on the north side. These hills arc coml)letcly surveyed, 

I ~ o t  only n small portion nil1 be sent in this season in NO. 19 Standart1 Sheet. 

TIlc following remarks on the country snrvc~etl  in detail last season are cl l ief l~ s"I'~lied 

Tllc snrveyrd in dctni, by my Civil Assistant, Mr. Chew. I n  the collntrY s 1 1 r ~ ~ ~ e d ,  
1 C 8 1 0 0  tllere are a few p h c c ~  worthy of uotice, vi:., " K o t p n ~ , "  

1 8  ~ ~ ~ d ~ l ~ ~ ~ , ~  old u BL9hT," Sazmi," and D~nlnu3ura.  Kotpnr, a village of 542 Ilo~lscs, 
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situate about 30 miles from thc town of Jeypore, to wliicl~ i t  appertains, is the principal place 
in  the zeruindary of tlrat name. I t  was once wcll fortified, as the ruins show, and belonged 

formerly to Bustar, Irut was given many years ago ander certain stipulations, and, probably, 
under yome political pressure from the  Jeypore R:~jah. T l ~ e  ownership of a large port,ion of 
this zemiudary was contested between Bustar and Jeypore in the late I~oundary disp~lte. 
K o t p a ~  is under the management of a Nigarnan, a very intelligent man. J t ~ g d a l p t ~ r ,  the 
residence of the Bustar Rajah, is on the left Lank of the Indrabati River, an important tribu- 
tary of tlre god aver^. I t  is coniposed of detached blocks of mud huts, the ouly instance of 
masonry being the R?jah's house, which, however, is a very rude edifice. Some attempts to 
improve tlie place have latcly bscn ~nade.  It, contains a fort so badly constructed as  to  
offer scarcely auy dificnlty to au assailant. 

Old B u s t a ~  was formerly the capital of the  district, and l~ears  marks of having heen 
strongly fortified, but is a t  prcsent iu ruin9 and tho resort of wild beasts. The  walls sur- 
rounding the fort are built of huge blocks of stoue, cemented together with lime. They 
:ifforded protection to a palacc, bnilt of the same material, and from wIiic11 subterranean 
passages lead to several large deep wells of good water, situated within the walls, but hidden 
from view, and covered by domes of masonry. Iluring the mutiny of 1857, the Bustar 
Rajah, i t  is said, toolc refuge here, and parti:~lly repaired the defences. T l ~ e  moat around 
the  fort is a t  present dry, but  could easily be filled with water from a neighlouring tank. 

Datztawcwa, the principal place of a Taluq of tliat name, is situated between the  
" Sankani " and "Danlcani" streams, and, belongs to  Bustar. The headman called 
" Jee-oli " who resides here lras a court consisting of men more civilized than those a t  
J~rgdalpur. The languages most generally in use are a rude Hindustani (here called Narriali) 
and Ooria ; and Telugu is not unfamiliar to many. A t  this place is a temple made of brick, 
bu t  having a thatched roof, dedicated to a goddess called "Dantesra Mai," whose image is 
considered extremely sacred, and possessing great power. A story is rife among the  inllabit- 
ants of this part that, on a certain occasion, a bairagee (devotee) attracted 11y the ornameutrr 
of the ido'l, which are of considerable value, determined upon stealing them. For this purpose 
lraviug placed an accomplice on the watch, he ascended the roof, through whicl~ alone he could 
gain access to the interior, bu t  on removing some of the grass and putting his arm thl.oug11, 11e 
found i t  so effectually secured, tliat all attempts to withdraw i t  proved fulile, although there 
was apparently nothing to prevent his doing so. The excruciating pain he suffered made him 
lose all fear of detection, and giving vent to his feelings in the most pitiful cries for succour 
lie soon aroused the neiglibourhood, when, with the assistance of the officiating priests, wllo 
inrolced tlie goddess, lie obtained her pardon and was released. The rites of this temple 
;ire maintained a t  a great deal of expense, aud i t  is nightly illuminated by 33 lamps, which 
are  fed with ghee obtained froin a herd of upwards of 5UO buffaloes, belonging exclu- 
sively to tlre temple. These animnls are held in sorne measure sacred, and a feast is 
:innually given to them, on which occasion they are driven to the front of the temple and 
fed. Once a year a covered litter containing, as is supposed, Danlesra 2rliri herself, ba t  in 
fact empty, is carried iu grcat state to Jugdalpur, and the Rajah, being informed of i ts  
:~pp~.oucli, goes to a distance of onc mile from his palace on foot to meet the processiolr. 
'I'his is 11y no means a slight nlat.ter, as the Rajah being a very corpulent personage, the 
(sxertion of a two milcs' walk is extremcly fatiguing to  him. 

Snlmti is a mootah under a Nagi, belonging to Jcyporc, and adjoiniug tlie Bustar 
frontier. The settlement of the boundary betwcen this and that  of Snnlcom, a z e n ~ i n d a r ~  
of Bustar, formed a chief duty of thc special Boundary Commission last field season. Tlie 
use of opinm is very prevalent in  Salmi ; cases liavc come to  tlie knowledge of Surveyors 
wlicre coilimon coolies linvc sought it nt the  cnd of a march, and were incapable of exertion 
llntil sr~pplicd ~ ~ i t l i  it. Thc population is Ooria. Their staple food is rice, wbicb, togetlrer 
with a f w otlrcr grains, is c~~l t iva tcd  in the O ~ C U  country, and tobacco is extensively 
on tlic I,:rril<s of the ICoolab. The inlrnbitnnts of the hills subsist a l~uos t  entirely on raggy, 
3 small round grain rcsemlling mustard sccd. 



There is nothing worthy the name of commerce in Bustar and Jeypore. Their resources 

Commerce, means ofc.rriqc, have yet to be developed. I imagine that in no part of India 
religion, be. has so little heen done. I see no reason why these provinces 
should not advance to the same standard of productiveness and healthiness as other districts. 
There are no roads, and no means of carriage. There are fewer indications of religion than 
are seen in any country within my experience. The people are all Hindoos. The few Mus- 
slllmans met with, are merely visitors or temporary ernployds. Vast tracts of country are 
. h o s t  exclusively occupied by wild beasts. The jungles and cover, are too dense, and 
extended for the sportsman. 

Since writing this report, I have received information, which will, I fear, prevent the 
survey of the Saora gap a t  present. All my preparations were completed, and my usual 
requisitions sent in to the Mndras Government, and special provisions for that  work applied 
for, when I casually heard, that the Saora tribes had recently been umuly. I immediately 
wrote to the Madras Government reporting, tbat my previous letter had been written in 
ignorance of anything of the kind having occurred. I have no reply from the Government, 
but 1 also wrote to Mr. Robinson, now in  the Board of Revenue, and lately Inspector General 
of Police, for information. H e  replied that, he was not informed as to anything of the 
kind, but  referred my note to the Inspector General of Police, who writes me, that  there 
were some symptoms of opposition, and that  some of t h e  ill-disposed people remain out in 
the hills, holding aloof from communication ; he thinks, '' tbat  the introduction of a survey 
party (the object of which is  frequently misunderstood) into that  part of the country at  pre- 
sent might possibly kiudle an excitement which otherwise there is no reason to  anticipate. 
If ,  therefore, as you say, you can concentrate your work with equal usefulness upon Jeypore, 
I would strongly advise that  the survey of the Saora country should he deferred." 'Ihe 
subject will certainly be referred by tbe Madras Government to  the same officer, and no 
doubt, I shall he officially requested to defer (the work. The consequence will be, that  the 
survey in the neighbourhood of Jeypore will be considerably extended instead, and the rest 
of my programme nil1 remain unchanged. 

E z t r a c t f i m  the N n r ~ u t i v e  Report of LIEUTENANT M. T. SALE, R. E., Offg. in charge of No.4, 

Topog~aphical  Survey Party, Chota Nagpore Diviaion Survey :-Field S e u s o ~ ~  1868-69. 

On tnking over cbarge of this party from Captain Ilepree on 7th November 1868, I fount1 
NATIVE STATES. that  all preparations for the field season hat1 been made, the 
CBOTA N a o ~ o n s .  work had been [allotted to the several plane tableru, they had 

Sirgmje"8 JusLpOor, &c. been started for their grouud, and in fact tbat there was nothing 
to delay me in recess quarte1.s. 

Haring thus provided for the satisfactory completion of the triangulation, I marched 

or tile detnil ,vork 
towards the ground under survey by the  lane tablers. The 

rind arrnngernrnts with the boundary of thc Chota Nagpore Division was a t  this time under 
Boundnry Commi~sioncrs. 

settlement by Boundary Commissioners, who met a t  thc tri-junc- 
tion point of Cl~ota  Nagpore (Korea), Rewah (Sohagpore), and the Central Provinces (Belas- 
pore), and coutinued the work of settlement from that point; one party (Captains Samuels 
aud Tottenl.nm) working towards the North and West and settling the boundary of Korea 
Remah, and another party (Captains Garhett and Bowie) working to the South and East an 
se t t l~ng  the hounllnry of Korea and Sirguja with Belaspore nnd the Central Provinces. 

As I hopc to be able to record a good portion of this settled boundary in the current 

Meeting (he nuulldary cornmia. season's maps, and as the Commissioners were then engaged i n  
mionem. the vicinity of my line of march, 1 visited both camps and ar- 
rangcrl Lo scntl trncings, &c., of such ground u a r  the boundary as might be surveyed durillg 
thr  cuncr~t  srnson, so as to procure with as little delay as possible the results of their settlement 
work. 

Aftcr visitiug the Boundary Commissioner's camp, I at  oncc proceeded to run pertal 
lines t l~ro l~gh  tlrc boards of the detail Surveyors, visiting them sud inspecting their work, k c .  



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

T l ~ e  cu~r~putatiou and mapping during the recess have been much more laborious than 

(i,.,,el.,~ rennmrk~ on rccoss usually the case in survey parties. 
duties. 

I t  will be seen by a refercnce to the following list of compntations and mapping how very 
largely Lhcy exceed the previous year's work. I had for a long tin12 feared, that we should 
have bt81w unable to avoid getting into arrears, but I am llappy to say, that  this is not the case. 

0 

I commenced with tbe work of Esuf Sharif, Native Surveyor, and ran a pertal line diagon- 
ally across it, then marched through Y. 5. Dutt's board and 

Running check lines. 
entered Esuf Sharif's second board, inspecting that Native Sur- 

veyor's work, meeting that Native Surveyor a t  the  villageof Pinour, near the Rewah portiol~ 
of Chang Bhokar. 

1 then marched back ibrough Baboo M. S. Dutt's board, meeting him and running check 
lines in his work, then into Mr. J. H. Wilson's plane table, in  whioh I ran check lines and 
made a n  inspection i n  situ, from a commanding point. 

Having done this, I rnarchcd across theSouth-Westcorner of Mr. Vanderputt's board Inlo 
Mr. Wyatt's work, and ran a pertal line completely across it, starting from one trigonometrical 
point and closing on another, and checking by others. The remaining of this pertal line 
brought me into Mr. Rae's board, into which I continued the check line until stopped by coun- 
t r y  unfavorable to linear measurements. Mr. Rae was met with a t  the village of Ghugra, and 
tested his board by the projection of the pertal line on his board, and by the in situ test. 

I subsequently ran check lines through Baboo H. D. Dutt's board nnd niet that Sur- 
veyor on the sit. of his work, then marched to Mr. Barker's 2nd board, and inspected his 
work from a hill (Choura H. S.) which gave a view over the  whole of his work. 

I then proceeded through Mr. McGill's Northern board to Mr. Barker's Erst, a Northern 
board, and inspected i t  from a high hill (Mackra Duari H. S.) 

As by this time it \\,as late in the season, and as it was especially necessary to check with 
great care the work of Mr. Owen (this being his fimt season's work), I gave up all idea of 
inspecting the work of Messrs. McGill and Vanderpritt (of which indeed there was no great 
need), and marching through the former Surveyor's board, made straight for Mr. Owen's camp, 
having satisfied myself tha t  his was good and accurate. I ran some more t,est lines in H. D. 
Dutt's board, as I had not been altogetlier satisfied with the result of my first inspection. 
This furnished the season's work,aod having remained a few days a t  Jhilmili to satisfy rnywlf 
that there would be no delay or hitch in the completion of the work, I marched towards reces  
quar te~s  on 18th April and arrived a t  Dorundsb on 2nd May. 

The areas completed by each Surveyor are as given below :- 

No. ~FpIm~~tubIc 
fixiuge. 

1021 
61G 

1111 
311 

1131 
650 
865 
790 

GG 
345 
HGO 
558 

1412 
918 
341 

-- 

S q u n e  miln 
urea. 

203.1 
180 
250 

9 2 
255 
120 
185 
275 

30 
85 

270 
97.5 
85 1 
180 
60 

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

N.~mc OF Surveyor. 1 or 

- - -  

Mr. G. A. McGill, Survcyor ... 1 63 E. 
Ditto ... . . .  ... 64 W. 

Averup per 
square mile 

5 .O 
3.4 
4.1 
3.4 
4.1 
5 4 
4 
2 .9  
2.2 
4.1 
3.1 
7 .Y 
5 .s 
5.1 
5.7 

.. J. Viluderputt ditto ... ... 
Ditto ... ... . .  
A. G. Wyatt, Asst. Surveyor .. ... 

,, J. A. Barkcr, ditto ... 
Ditto ... ... ... 

,, R. (+. Rae, ditto Probntionary 
Ditto ... ... 

,, J .  H. Wilson, ditto ... 
Ditto . . .  

,, L. H. Owen, ditto ... 
Haboo &I. S. Dutt, Sub.Surveyor . . 1 

,, 1-1. D. Dutt, ditto . . .  
Dittn ... ... 

:3 .i 166 4.5 
152.1 1 1 8.9 

112 7.9 

i G  E 
64 W. 
7 1 E. 
G;+\V. 
G4E. 
65 W. 
G4 E .  
G9 E. 
50 W. 
05 E. 
7.t E 
ti5 E. 
GLH. 

llitto ... ... 
S11:~ik Rsuf Sharif, dibto ... 

Ditto ... ... ... 

GG E. 
i l W .  
74 W. 



I attribi~te the euccessful completion of the computation mainly to the care and atten- 
tion given to them by Mr. McGill, who, indeed, throughout took a leading share in tbe hori- 
zontal computation. 

The mapping waa of a kind involving very much more labour than usual, as most OF the 
country mapped was intricate and hilly. 

The standard sheets executed by Mr. Vanderputt are very nently shaded, and I would 
especinlly point out the second sheet completed by Mr. Wyatt, KO. 63, the hill shading of 
whicl~, I think, is worthy of your favorable notice. 

On the whole, I trust you will be satisfied, that due progress has heen made iri this most 
essential part of the work. 

As regards the results of the junction of tlie series of principal triangulation with the 
Kolhan series, I sent you a full statement of them in my letters Nos. 35 and 44 of June last, 
npplying the correction spolren of in the last named letter to the dataderived from the Sumbul- 
pore series, the coincidence of results is very good. 

Health.-During the field season, the health of the pdrty was, with some exceptions, very 

The l~enlth of the party. 
good, but on coming into recess quarters, every S~~rveyor suffsred, 
more or less, from a rather obstiuate kind of fever : otlice work was 

tho6 a good deal retarded, but a t  present I am glad to say, that there is an almost complete 
absence of fever or sickness of any kind. 

The country passed through by the triangulation and by the detail Surveyors, has been 

Cost of the survey. 
of a kind offering many difficulties to the rapid progress of the 
work, and, in addition to the natural difficnlties of the grouud 

having been a great deal of trouble, was caused by the ~lnprecedentedly higb price of al! kinds 
of provisions during such a season of scarcity and famine as the past year proved to be. 

At one time, it was a question, if some of the plane tablcrs would not have to cease work, 
for tlie people of the country, who at  the best, live a great deal on rootsand juugle fruits, were 

- - 

quite unable to supply the requisite amount of food. 

Hence it is, that the rate of survey is as much as Rs. 17-5-1 ; had circumstances been ss 
favorable as they were in the preceding season, I do not hesitate to say that the work would 
have been done at Rs. 1 4  per square mile. 

Ertract from the Narrative Report o f  LIEUTENMTT R. V. RIDDELL, R. E., Oj'ieiati~lg i ? ~  charge 
N o .  5 Topographical Par ty ,  Rewah and Bundelct'nd Sl'ruey, No.  1 1 2  A, dated 4th Oclobe~ 
1869 :-Season 1868-69. 

KEWAH STATE. 
Shut11 of Sonne River. 

C t r e r , ~ l l  of perty date At that time, the strength of the party was ns follo\vs :- 
lenvinp recess. 

Lieutenant R. V. Riddell, R. E., Deputy S~~perintendent, 3rd grade, in cliarge. 

,, W. F. Bndgley, Staff Corps, Assistant Suprintendcnt, 1st grade, on leave 
preparatory to proceeding on furlough to Europe. 

Nr. A. Chamarett, Surveyor, 2nd grade, on leave of absence on private affairs for 
six months, from the 3rd Septeniber 18GY. 

Mr. C. F. Hamer, Assistant, 2nd grade. 
,. C. Kirk, ,, 3rd ,, 
., E. A. Wainright, ,, 3rd ,, 
,, T. D. Ryan, ,, 4th ,, 
., H. T. Kitchen, ,, 4th ., 

,, W. H.  Lilley, ,, 4th ,, 
Sub-Surveyor Sheik NuLl~cc Rux. 
,, ,, PreinR:~j .  
,, ,, Shcili Ahtlur Ra l~ in~ .  
,, ,, Abllul ltr~hrnuu. 

.. Ali Ahmccl. 



The plan of operations, as stated in paragraph 36 of lny lmt Narrative Report, \vas to con)- 

I'lnn of operations. plete the detail survey of unfinished portions of sheets 25, 3% 40, 
and 41 of Rewah, and 29 and 30 of Bundelcund, and to extend a net 

work of principal triangulation Westwards from the Amue to  the  Rangir Meridional Series. 
a. T. Survey, also to complete the tt,iangulation of sheets 25,37, 39, and 19 of Buntlclcllrld. 
This, it  will be seen, was conlpletely carried our,. 

The country t r l t ~ ~ u l a t e d  in Bundelcund was, in my own work mostly, very filvorahle 
for triangulation, consisting chiefly of a plain, from which a nt1ln- 

Country trinugul~~ted. 
ber of isolated hills rise up to heighh of from 100 to  600 feet 

above it, but between Kissengurh (Chutterpore) and Hatta (Dumol~) runniug in a South-West 
and North-Easterly direction, very nearly w far as the linc of the Jubhulpore &ilway, there 
is a strip of country terminating abrul~tly on the North side and sloping off gently to the  
South, of from 4 to  1 0  miles in width, which is almost entirely covered with large moIl\va 
trees and jungle, and on which i t  is not easy to fix any trigonornetrical points ; through this, 
the river Cane (or Kain) cuts i ts  way in  a northerly direction, some 1 0  miles Enst of 
Kissengurh. This will be a troublesome piece to survey, as almost all will have to  Le done 
by chaining and traversing. 

The country triangulated by Mr. Wilson in a general way somewhat revernbles the 
ridge just described, between which, and the stations of Tikeria, Mohdra, Benra, and L)okhiln, 
there is a strip of, generally speaking, flat, well-cultivated country, about 16 miles in width, 
froln which there is on the South sidc, an abrupt rise of about GOOfeet, near the top of 
which the above stations are situated ; from these stations to the South the country is 1111- 
dulating, the general surface falling towards the South, but  the streams taking their course 
Northwards. This portion of the country is almost $1 covered with heavy jungle, and is 
very slightly populated. 

Of tlie country plane tabled, sheet 29 in Bundclcund was the most favorable, being in 

Country plnuc tabled. 
general a well-cultivated tract, and amply supplied with isolated 
hills, most of which had been determined trigonometrically. Sheet 

No. 30 of Rundelcultd presented greater difficulties, more than half the sheet being covered - 
with jungle and broken up into scarps forming a succession of steps, facing thc  Pu'orth ; sheet 
38 of Rewall presented fewer di5culties to  a Surveyor than almost any of tlle previous 
season's work in the same neighllourhood, the country is generally slightly undulating, not 
very much cut up by nullahs, nor covered by heavy jungle, except towards the Southern edge 
of the sheet. 

Sheet 40 iu the North-Western portion contained very similar ground to that in slleet 38, 
but, towards the Southern edge, thc country becomes ~nouutainous ; on one of the hills, 
" Panchi," :I prinicipal station of the Calcutta Longitudinal Serics is situated ; this hill stands 
900 feet above the plains a t  its base, and the E ~ 5 t e r o  part of the shect prescuts a uutnber of 
slight plateaus and uudulating cottutry covered with jungle. Sheet 41 was n difficult tract 
of country to survey, being vcry hilly and covered with jungle, in the Eastern half of 
which, wrlter was found iu scarcity, and thcrr, not of good quality. The p o r t i o ~ ~  of sheet. 
No. 25 which canlc undcr survey, consisted of undulatiug ground and low I~ills, cllietly 
covered with jungle. The highest hills, with tllc exception of Panchi H.  S., werr o t ~  tllr 
Southern edge of shect 41. The Dandin hill or " Bainsadadnr" riscs to a height 01' . ' , i51,  

or 1,200 feet above the plt~in a t  its Northern base, Panchi 11. S. or " Balrgqi" to 2.271, 
sotrrc of t,he pcaks on the Southen edge of sheet 41 to 2,G50, ancl o\.cr. 1 disc.~~vc~~.rcl utle 
h c t  which was previously unknown to Inc, eiz., the elevation of tlie grountl (111 tllc S I I U ~ I I  
sidc of thc pass across the Kyrnorc Iinngc betwceu dleyherc lurid Uadarrllot.c, is lligll'r tl~itrl 
the elevation on the North side, so tllrtt, the fall from Uadnnpore to tlle Solle lii\.cl., 111ust 
bc. tnuch grcater than a~oultl Le u s ~ ~ r ~ l l y  cstiniated, no inslruulents Lcir~g llsetl t o  assist, 
thc eye. 



The only river of any size met with in the Rewah Territory during this season's work 
was the " Mahanudy," which forms the Western bot~ndary of the 

Rivers. 
Pergunnah Chandia of Rewah, and is where i t  first touched &Ir. 

Wainright's work, a stream in width about 60 yards from bank to bank, at  the usual level of 
the water running between high and rocky banks, sometimes in a narrow channel, sometimes 
forming deep and wide pools in which fish abound in large quantities ; where this river 
leaves the Rewah Territory, its banks are from 150 to 200 yards apart;  there are plenty of 
fords across this river, two practicable for carts in sheet 40, one between Kouria and 
Paharw;~ at  "Sardaghat" about & a mile North of the village of Gura on the right bank of 
the river, the other a t  Barhata on the road from the Thannah of Nadawan to Slcemanabad. 
In  the Bundelcund work, the Cane or Kain, as the natives call it, runs in a Northerly direc- 
tion through sbeet No. 29 between steep clay banks much broken by nullahs and ravines ; 
its average width at  this part, is about 550 yards from bank to bank. There are fords across 
this river a t  the following places : a t  " Harai" is a very fair ford generally practicable for 
camels t,y the middle of November, but in the yenr 1867 all the baggage had to be sent 
across the liver on canoes in tbe same month, the water being too high to admit of a laden 
camel crossing. " Sunjighat" between Barsara on the right bank and Dhowrana on the left 
bank, there is also a fair ford. " Barband Ghat," between Barband on the left bank and 
Loureta ou the right bank, is a fair ford and numerous fe~ries, a t  which small canoes ply. 
Ghat between Hatnwa on the left bank and Bira on the right bank is a fair ford, but that 
a t  Hami is the best of all these, in sheet 29. 

The inbabitanh of the Pergunnah Chandia, and of the neighbouring Pergunnah 
Slcernnnabad of the Jubbulpore Division, were suffering a great deal from the effects of the 
previous drought, and a large number of the poorer classes had left the districts. Althoogh, 
about the beginning of March, cholera was prevailing in the district, and " smallpox" had 
been so for a month or more previous, I fortunately escaped with only 3 cases of " smallDox" 
in ~ n y  camps, and marching up through the district of Bijeragoogurh, we had 6 or 7 cases 
of cholera ; none, however, proved fatal ; Native Surveyor Nubbee Bux was about tile second 

\\ro~st case. 

The portion of Bijeragoogurh through which we marched, is surrounded on three sides 
1,y native states, from which the poor and starved inhabitants flocked to receive the relief 
distributed a t  many places in Bijerngoogurh District ; when this is considered, I think we 
were very fortunate not to have suffered worse, for, with only a Native Doctor in camp and 
:I Iargwc;Lmp of natives, the disease might have proved very disastrous. 

Seven sheets of the general maps, viz., 4 in Rewah, Nos. 25, 38,40, 41, and 3 in Bundel- 
cund, Nos. 2G, 29, and 30, have been begun and completed this season, and the same sheets 
have ;dso bee11 prepared for reduction to the quarter inch scale. 

Triangulation Charts, to scale 4 miles-1 inch of half degree Sheets Nos. VIII, IX, and 
~ 1 1 ,  sofar ns the Rewah work in this last is concerned, were prepared and nearly finished by 
IAle,l~lr; \nt  Badgley during the recess season of 1868 ; these have been fiuished and examined 
tills sehqolr, and the chart of half degree Sheet No. XI11 has been commenced and colupleted. 

C,,lnptttntioos. The computatiorrs co~npleted are - 
9 1st Clusa Triangles. 

27 Secondary ditto. 
37 Minor ditto ditto. 

221 2nd Clnss aecondary ditto. 
16 Computations of Lats. and Longs. of principal $tations. 
80 Ditto ditto of necondary Stations. 

340 Ditto Hrights from observations with Theodolites. 
23 Ditto ditto from Barometrical Obaervatione. 

. , 1 Ill. r \ l>nrgc triangular error ol lut Cww triangles is 6 6 seconds. 

,. .. , ,, secontlary triangles is 13.5 ,, 
.. ,, I, 

,, ,, miuor ,, ,, ,, 15.2 ,, 
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4 

The linear error of the principal triangles is 0.98 inches per mile, taking into account 
values obtained from the triangles emanating from the Amua as well as  the h n g i r  Seriea. 

Of the secondary t r ian~ les  is 16'3 inches per mile. 

,, second class eecondory triangles is 27'7 inches per mile. 

I n  addition to this, the whole of the coniputations, alphabetical lists of poles and villages 

n a w ~ n .  for the professional report of the Rewah survey, embracing re- 
General Hcport. cords, $c., extending over seven years' work, of which about two- 

thirds has bcen completely prepared during this season, and all those previously prepared, 
sorted, compared, and corrected. I n  this duty I hi1r.e received the greatest assistance from 
Mr. Chamarett, Civil Assistant, 2nd grade, who has worked incessantly a t  this uninteresting 
task during the whole season, assisted always by two, and sometimes by three, sub-assistants, 
hut  the gull-assistants ha,ve bcen employed on other office duties as w ~ l l  ; all have had their 
share in w o ~ k i n ~  off this mass of arrears. As the charts of triangulation had been submit- 
ted for half degree sheets, so have the villages beeu placed in corresponding lists. I thought 
this plan preferable to submitting them in oue general list for the whole of Rewah, eveu 
tllough i t  entailed an iucrease of labor, the lists previously prepared becoming useless. 

Also thc general report of operations in Eundelcund, which was finished last season Up 
to di~te, has been made to contain the whole of the finished work 

BUNDELCOND. 
in half degree sheet No. IX, of which the contents of Sheet NO. 

X S I X  were not r e ~ d y  for submissiou last season, so that, by the end of the season 1 hope to have 
forwarded to your office nlaps of every portion of Rewah and Bundelcund which hns been 
plane tabled, both on the oue inch ;md quarter inch scnles. The final report of the Rewah 
survey with all charts, &c., connected with it, and the report of half degree Sheet No. IX, 
Bundelcund, leaving no arrears of any kind to be brought up hereafter, and the work in such 
a state t h a t  the final survey of ~ u n d e l c u n d  ns far as West a s  the Meridian of 80" 0' Enst 
Longitude should be completed next season. 

I hope that  the maps will show some improvement on previous sensons, as the remarks 
on our lnst season's maps liaa been csrefully impressed on all 

Remarks on mapa. 
those cor~cerned in the mapping, and much less erasing, both in the 

printing and outlining, has in consequence been necessary. All the sub-nssistants have 
been practising printing, and if time will admit, I intend that each 

1'rogrnmure for cnauing scuon. 
shall do a slnall piece of a map on the same scale as our general 
maps. 

During the ensuing season I propose to extcnd the triangulation over the whole of 
the remaining portion of Uundrlcund a t  present allotted to No. 5 patty, and to complete 
the detail sur\rep of sheets 3 1 ,  33, 3 5 ,  37, and 39, and thus square the work up to the 
Meridian of SOo East Longitutlc, and if the assistnuts work, as thcir gencral steadiness a11d 
good will warrant me to expect, I have no doubt but  that  the abovc progranlllle will be 
carried out  in full. 

I n  concl~~sion, I wisll to  place on rccord my satisfaction a t  the manncr in which all 
my subordin.~tcs havc assistcd me both in the field and quarters, and I t ~ u s t  that  their 
cxcrtions will llleet with your approbi~tiou. 

... - - 
IZJ-lmct frona t l ~ c  ATar~.r*lit~c! Rcl>ort o f  ~ J A . J O R  H .  H .  GOD\\~IN-AUSTEN, in cl tn~ye qf KO. G 

Topogvnphical Png,tg, liltasin ant1 Gttv~.ozu Hills SIO-cry, KO. 10Sd, datetl 1st October 
1869 :-Seaso?a 1868-G9. 

T l ~ c  opr~ntions mere mainly carried on, in the i\'ovtl, Cacl~ar Hills, in the E:~stcrn and 

K u ~ n l r ,  . T r r ~ r ~ n ,  N~~~ Nortllcrn parh  o f  J y a t i a l ~  and Zfl~asiu wit11 sollle port~ons, uear 
HILLS Cllerra-Poonjcc. 

I t  \\!as espected lhat  tlrc \vllolc of tlle ICl~asia and Jyntiah Bills would Ilc conipleted in 

o,gcrc. lo  be rnrrid itsentirct!. ; this was accomplisl~ed wit11 t.11~ exception of t l ~ e  re- 
out. survey of the pol.tiorrs rejcctcd in S l~ec t  XVI, and was d ~ l e  partly 



to  the  inefficiency of the sub-assistant detailed to do it, and  partly to the obstruction Ile rllet 

with from the Khnqins near Cl~ela. The  p e a t e r  part of North Cachar was to be taken I I ~ ,  
and b u t  for Lieutenant Heavnn unfortuuately getting a touch of coup cEe soleil in  ( I l e  
ttarly part of the  month of Marcl~, this district wor~ld have been completed u p  to  the h1111li- 
pur  Fron t~er .  'I'hc triangulation was to extend East\vard along the  Burail into Monipnr on tile 

South-East and Naga Hills on tlie Xorth-East. Some miuor secondary work was to be c(,lll. 
pleted near Cherra-Poo~l.jee, ant1 a further extension of tl:e secondary triangulation in Jyntial, 
to the  basc of Assam Hills ou t h e  North. 

Proceeded zici Juwai for the  North Cachar Hills, visiting and  observing from t l ~ c  principlll 

,frork of Omecr ill stalion of Tiniang, with the object of fixing t h e  positions of far 
Mnjor Godwin.B~~sten. distant peaks on t h e  Patkoi Rangc, kc., visible during t l ~ e  get~ernlly 
clear weather in November. Detained in a most vexatious ntlnecessary nlnnuer in the Jnytiall 
District for 7 days, owiug t o  the want of attention paid by the native officials to tllc pul.- 
wannalrs of tlie Civil Autl~orities ; crossed the Kopili iuto North Cachar on the  5th December, 
and proceeded to the principal station of Tlianguansip for filrther observations to distant 
po~nts ,  preparatory to  nu inspection of tile country on the  North bordering the course of the 
Diyong Rivcr. I n  this area, Rlessrs. Ogle and Doran were to commence tlieir seasoc's work : 
I n ~ a r c l ~ e d  witll these assistants, giving daily instruction in plane tabling to  the latter en voutr. 
until the principal station of Langroo Hnja was reached. After ohserving some angles there 
~nysclf, and  l~avillg seen tlie nature of t h e  ground aud the  work that  lay before tl~enr, 
wliich, it was very necessary t o  do, to  fully realize the difficulties to  be encountered fiom the 

dense jungle and lnalarious nature of the  country), I lcft Seka on the  Diyung to  return t o  
Head Quarters Camp near Kliangnansip on the  19th L)ecembcr. Continuing rna1~11 to Asala, 
1 met by nppointment. Lieutenant Besvan and was enabled to sketch tlie country wit11 him for 
some miles along tlie llne of route, and  to  thus start him fairly working alone. Asalrt rvas 
rcacherl on the  3rd of January,  and a permanent Head Quarters' Camp establishe(l and 
arrangements made for the supply of provisions froin Cacbar, b y  placing a relay of coolips 
1111on the road. hlauy things couspired to keep me in Asaln until the 16th Febnrary, t l ~ ~ r i ~ i g  
which time I made no less titan G ascents to  the summit  of Mohadeo, often remaining t11rt.e 
the  night, i l l  order to observe the Angle Sherfaisip. Thangnansip, the forn~er  station I'ro~o 
its g r fa t  elevation immediately above the low valley of tbe  Kayeng, and the plains of Cacllnr, 
was, soon after sunrisc, daily crowned wit11 cloud, whicl~ never tnoved frorn i t  all day or r~ut i l  
the  evening, whcn the heliotrope could never be seen frorn its lying due West of m y  positio~,. 
Tlre Deputy Commissioner was also expected, bu t  thc  great earll~qoalce of tlie 101.11 nnli t l ~ e  
L ~ l s l ~ a i  raid tlrat followed soon after, prevented this. The observatious 1r;tving 1rec11 complrtetl 
a t  Blolln~leo, I nimchctl 011 t l ~ c  16 th  February for t h c  Eastward, with t l ~ c  intcntil~n 01' 
rlcnrilig a on the  Burial range. namecl Ilengdnn a t  tlie hcntl of tlie Jl~iri,  and tl~cnct., - .  
to eltllcr I~rocretl tlircct or vi9 S l ~ n n g ~ ~ t l t i n g  to Nl~n ipur ,  a l~t l  rnnlte arrangenlcnts \ \ ~ t l ~  tlw 
I t a joh  ancl Politic:ll Agent regar t l i~~g  t l ~ e  prosecution of ollr work in tha t  couutry. 0 1 1  t l ~ c  

.':)rd Yel~l.~l:rry, rvl~en obnel-vir~g nt, ntitl c l ~ a r i n g  t , l~c peak o f  Hinruitinol~, I receivcd i ~ ~ s t r u r -  
t.ions to j 4 i n  ~ l l c  coll~rnn rl~rder Rri,nn(licr-General Nutl~nl l ,  proccctling into tlle l~ills of Sllutl~ 
C:~c l~ar  ; c:~mp mas irnrnctliatcl~- s l r~rck,  a t ~ l  1 desce~rded to Ncnglo, reacliing Asalrl on t l ~ r  21t11 
Fe l~r~ra ry  ; the 25th was occ~lpiccl i ~ ;  nrr:lngenlents for the new work, lhe preparation ar~tl 1"'"- 
ivction of a l ~ l a ~ ~ c  tal,lc! fur the survey of t.he Soutl~crn l~i l ls  or1 the scale of 4 miles=l i ~ ~ c l ~ .  
h a v i n g  t\saln on the 26111, Silcllm was reaclicd on t h e  1st in 4, days. Visited and o l ~ s c r v ( ~ l  

:it Sillanla Tila, G. T. S. the I~ills viqible on the South, 1;11t, the weath4.r ~ : r s  

  no st lu1propitious with pouring rain aL inlervnls I I ~  to t l ~ e  4th, wl1e11 1 left Silchnr lor 

Hvlakandv and !Ile I ) ~ ~ l l e s ~ ~ r ,  in wlricll vnllej- acncrnl W~~tl ial l ' s  1)lvision of the forct. 1:t.v. 

l<racl~cd Ja111ah-Cher~,:~ in -1, tl:t?s, t11c XI11 ; 011 tljc 9th started for the cnrnp a t  Pakwu ~ \ l~rokI~ .  
1,11t after procre,lil~g :L s l~or t  (list:u~cr, Ileard t l ~ n t  !hey \\.ere on tl~c.ir re t t~rn,  Ccncral 811t11ail 

:rrr~ving nt .Jnl~~:th Chrrrn tl~:lt c v r ~ r i l ~ g  ; I tl~crch,r~: on t l ~ c  I l tll r c t ~ ~ r ~ i c d  again to C:rcll lr 
I,v t~ont, I~avnlg cih.cted little, save t l ~ e  tixing of some of t l ~ c  distant peala i ~ r  the I,l~-l~i\i 

kt~l ls .  seen from T11:w in tbc 1)ullesuur valley, &c., and Salalna Tila, G. T. Station, r r l~icl~ I 
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visited a ~ a i n  on the 14~11 March. In  tlie evening of the same day, Lieutenant Beavan came - 
in  from Barkhola, s~~l fe r ing  from a touch of sunstroke, and this delayed tny departurc until t l ~ r  
17th, when finding he wns Letter I proceeded to  Nemotha G. T. Station with him, in case that  
sl~onltl he eventually linock up, I might either finish hi9 Plane Table section myself or make 
other nrrangenients for its completion ; so urgently required to square up Sheet No. XXVIT. 
After 4 days on the cool site of Nemotha, Lieutenaot ~ e s v a n ' h a d  so far recovereil, t l ~ a t  11r 
con.;ideretl hi~nself able to coutinuc a t  his work, and I left vi8 Phaileng for Asa111, arrivi~r:: 
there on tlie 25th Rlarch, leaving :tgain on the 27th for tile head of the Jlliri. The  peak at. 

t l ~ c  head of this river (Hengdan) l ~ n d  Lccn cleared in tlie previous ruonth by I l r .  Robert, 
(siuce appoioted a Yrohatiouary Assistant Surve~-or in the  Topogrnpl~ical Survey), and tl~c? 
regular work was taken u p  again on the  30th IIarcIi. Dcusc ]laze from the  junglc fires 
prevented the completion of the observations until the lath, \\.hen some squally weat l~er  
with rain hrouglit a few clear days. Leaving IIengdan, I took up  the topography of the 
uppcr Jliiri, carrying i t  as far down as Hemeo H. S., whicl~ station was reached on the 18 th  
April;  heavy raiu and dense cloud obscured cvergthing until t h e  27tl1, when most of t h e  
anglcs required were completed. I then nlarched for Asalu and n u d e  preparations for 
leaving for the plains, and returu vit2 Cachar to recess quarters. Mohadeo \vas visited again 
on the 6th h'lay, and a few extra anglcs observed. Marching from Asalr~ on tllc 10th l\l:tY, 
S ~ l c l ~ a r  was reachcd on thc 17th ; with the personal assistance of Mr. J. IV. Edgar, the 
Deputy Comniissioner, I \\'as cnahlcil to place in more accurate position the villages of Suk- 
pilall, &c., in the Lushai Hills, from tlie 1)earings of pcaks recognized liy Mr. Edgar wlliclr 
had Lcen fixer1 in tha t  direction. Left Silcl~ar on the 21st, and arrived in C l ~ e r r a - P o o ~ l , j ~ ~  
on the 29th May. 

On return tl~rough Cachar, I mct \\,it11 a native of Samjok in tlie Burmese Territory, 
on his way to Calcutta to learn tlie work of a Surveyor. I proposrd t l ~ a t  he sl~ould join No. V I  
'I'opographical Party, tvllicl~ he acccpted. I l c  has made himself very 11sef111 in office as a 

writer, kc.,  ant1 as  soon as the  eathe her permits, \\,ill receive instructions in Plane Tabling. 
young Burmese lad w l ~ o  accompanied, has also rcceived instrr~ctions in drawing, and will. I 
tlrit~k do very \\,ell ; thus trained in tllc dcpart~ncut  11e shows mucl~  taleut for ilrnwi~lg. 

r .  l l i c  out-turn is satisfactory, though not so large as in preceding year. The nature of t l ~ e  
~ , ~ t . t , ~ ~ ~ ~  ,vOrk nlld s,lceess ground must be telicn into consideration and the effects of ~nxlar ia  

or dutuil partirs. upon nssist~unts working in such jungle ; this entails occasional 
attacks of fever and enervates t.he physical s t r c ~ ~ g t l ~ .  T l ~ c  country is close and difficult to travel 
O V C ~ ,  grass and jungle has often to bc clcnrcd, l~cfore a Plane Table can be set up, and this is 
the rule, not the exceptiot~ ; these a1111 obl~cr causes coml)iue to delay pl-ojiress a ~ ~ d  are not I'clt, 

~. - 
by Surveyors in nlost other parts of India. The party \\,as \\teak ; iu lieu of Lieuteunnt Sale, 
It. E., n Surveyor, we l ~ a d  Lieutenant Beavan just appointed, and the place of two 
h s \ ~ s t ; ~ n t  S~~rvcyors  rcn>oved hail not berli filled up. 

My a b s c ~ ~ c e  in South Cacllar Lrol:c i l l  I I I I O I I  the r~*gulnr \\fork, aucl i~nl~ecled progress very 
mucl~ ,  a ~ ~ t l  prcvcntctl t l ~ c  dct,ail survey or 1n:nu.y sclrlarc nlilcs of c o u ~ r t l ~  011 t l ~ c  Blunipur 
Pronlier. 

The f o l l o a i ~ ~ g  taLlc gives t l ~ c  i n d i v i ~ l ~ ~ n l  results : ~ n d  t,l~e No, of Plallc Table settings 
pt.r squarc 111ilc. T l ~ c  result of the year's opcl-ations detlucting rc-survey :lnd ~nargiual  
n rw IS 2,7!)9 squnrc ~nilcs, the cost of t l ~ c  survcy \\,as lis. ti0,SOS-3-4, or, at Rs. 21-10-8 pcr 
s11uart' mile, RI I  iucl.easc over the rate of preceding season. Upou the wl~nle arca survepcd u p  
to tlatv. v i z . ,  8,151 square miles, the cost is Rs. 32-3, giving a furtl~er ~ ~ c d ~ ~ c t i o u  on l~rcvious 
yenr of Its. 4-9-10 



Table s l~mning  individual Rcsulte and ATo. of Plane Table eeltinge per Square Mile. 
~ - --  

The computations of the  preceding field season's triangulation have been completed ; 

Recess duties. Messrs.Belletty, Ogle,Gilhooly, Stratford, and Doran being employ- 
e d  on them. Lieutenant Beavan triangulated a t  close of the  recess 

some ground in t h e  vicinity of Cherra-Poonjce, the  computation of which he has done, and 

- 

Area on 1 
inch=, mile 

Nnmes. of Resur- 

.... MajorGodwin-Austen,Dy. Supdt. 

Lieut. R. Beavan, Asst. Supdt ...... 
Mr. M. J. Ogle, Surveyor 

...... 3fr. 1'. C. Gilhooly, Asst. Survr. 

... Mr. W. A. Stratford, do do. 

Nr. P. J. Doran, do do. 

&~b.Sorveyor, Naairudib ...... 
Ditto E o ~ c h u n d e r  1:: 1 201 

-- 
TOTAL ... 327 

5- -- 
... . . . . . .  GBAND TOTAL 

added several new heights to  Sheet  XVI. T h e  office charts of triangulation are projected to 
date, all Angle Books are  complete in  duplicate, leaving no arrears of any kind. 

T h e  mapping has  progressed very well, all the  fair copy sheets completed in detail in the  
field are  out of h a n d ;  the  llill shading 1 1 s  been the  work of the  

Ynpping. 
officer in charge, and Sub-surveyor Nasirudin and your office will 

drea excln- 
dye of mar- 
gln8. 

98 

298 

493 

707 

...... 

328 

840 

29 

now be placed in possession of the  entire hill country between 91" and 93", a great portion 
of which was until lately very little known, forming together a Topographical Map of much 
value. The  accuracy of this map will, I trust, be found as accurate as such a country admits 

Margins. 

of on t h e  fr inch scale. T h e  exaggerated maps of the survey for reduction to 3 inch are 
much in arrears, bu t  I do not consider this will be n matter of regret hereafter, for with the  

!?,i93 1 168 

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

assistance of the printed fair sllrets, far hctter copies will be produced, assimilating tllroughout 

Tqtal 

in style and relief; this can never be attained when such compilation is rendered piccct-meal 
at  irregular intervals, a n d  conseqaently thc worlc of different hands. To the assistants of the 

L 

...... 
i A, ea. 

, 

98 43 

...... 298 155 

33 52G 318 

, 73 780 340 

...... 126 ..... 
62 1 390 177 

840 35'7 ...... 

...... 230 820 -------- 
3.288 ---- 
3,288 

part,v, I must express m y  good opinion of thcir lnl~ors and co-operation in field and quarters ; 
for this, my thaulis are again due a t  the close of another ~ e n r ' s  enlploy with them. There is 

Average per 
6q11al.e Mile. 

0.44 

@52 

0.60 

0.44 

...... 
0.45 

0.43 
on inch scale. 
, 3 90 

1 inch nrean of I 0 1 8  
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wary prospect of my prescnt tenure in charge shortly co~ning to  a closc, but. I trust, tha t  
.I~onld S U C ~ I  he agallt resumerl, 1 may rnr,ct them again in t l ~ i s  quarter of I n d ~ a ,  and s p i n  
with their assistance a ~ l d  still more to the geogrc~pllical Itnowlcdge of the  Eastern front ier  
Hills. 

The  heal th of the party, has not, on the  who!,., been so good as in  previous year; the 
assistants have s116 rwl more from low fever dur i~ lg  the recess, 

II~cl t l l  01 l'nrty. 
the effects no d o ~ ~ l t t  of malaria st111 telling on them. The Native - 

# ,+ tab l i~hment  cnnnot be said to have 11cer1 sickly, only 4 dcaths occurred, including servants of 
t l ~ n  assista~ils. I n  June we lost the Native Doctcr Mir Klloda Buksh, but  not from any cause 
. ~ t t ~ i l ~ ~ ~ t n l , l c  to the climatc. Cherm-l'oonjcr, notirithstnnding the  cxlreme hcaviucss of its 

r : ~ ~ n f : ~ l l  (mean 470 inches), I am conri~lcetl, is a s  healthy as any  pot tha t  can be selected in 
I I I c , . ~  hills, and possrsses lllar~y a t I r ; ~ ~ ~ ~ n g e n  over SIliIIong, espccinlly in being n cheaper Head 
Q ~ ~ : h ~ t r r r ,  pnrticularly for the Native cst:~l~lial~jncnt, whom we could not in the  latter place 
rc t : l i~~  or1 the same rates of pay. Removal to  Shillong would entail both to a o ~ e r n r n e n t  and 



individuals much unnecessary expenditure, while two more seasons will see, I trust, the 
Qarrow and Naga Bills completed. I am therefore strongly opposed a t  present to any cha.nge 
of Head Quarters, which can only be effected a t  enhanced expense to the operations. 

Eztract from the Narrative Report of H. H o n s ~ ,  EsQ., late Ofiiating, in charge A'o. 7 
Topographical Party,  Rujpootana Survey, dated l a t  October I869 :-Semon 1868-69. 

N.\TIVE STATES, JEYPORE, Our strength consisted as per margin, all of whom were 
TONI(, kc. 

H, Hol.st, Asst, Snl,dt,, trained Surveyors, except the two last mentioned Nativc 
oficittti~~g, iu cbnrgr. Surveyors. 

,. J. F. Bnucss, Surveyor, 
21id grndc. 

.. '. Atkilleon. Surveyor. 1st Assistnnt gnule. The following programme, as laid down by Lieutenant Downing 

.. R. Todrl, do. 2nd ,, in his Narrative Report of 1867-68, was followed out as far :is 
,, C. Tnpscll, do. 2nd ,, 
,. F. K ~ ~ C I I C ~ ,  do. 3rd ,, passible, except that  in  running series from the Rahoon to lhe 
,. I\'. Stotcsb~~ry. clo. 3rd ,, 
,, W. h,cNnir, do, 4th ,, Gurhagarh Meridional Series I found a net-work of triangul:~. 

K:llkn~'errllnd. Sub-Surve~or. tion, and for want of time, as will be shown hereafter, I was uuablc 
Hur Lnll SingIi, ditto. 
John N O O ~ ,  ditto. to observe for altitude of points embraced within Lieutenant 
Xlr \\'. MRIIIJ., ditto. 
,, 1,, C, Cllo,vdry, Writer, Downings triangulation. 

Both the triangulation and the detail survey will be continued Southwards from the 
old work, still keeping between the nleri6iar.s of 76" and 76". The plane tabling will begin 

a t  Lat. 26"4j1, and the triangulation a t  about Lat. 25"30'. Both 
Lieutcunnt Downing's pro- 

gr3mmc for ficldawrson 1868.69. the officer in charge and the Civil Assistant, Mr. Baness, will 
proceed a t  once on this duty, which will be carried out on tlle 

same plan as that panued last field season, that  is, the former will run secondary series from 
tile Rahoon Great T~rigo~ometricai Series on the East to the Gurhagarh Great Trigonorue- 
tl.ical Series on the West. Mr. Bauess will continue his work within the limits of the latter. 
About tile middle or end of February they will both proceed to the inspection and testing 
of the plane tables. At this time 1 propose that one of the sub-assistants, after being iu- 
strutted iu the use of the theodolite, be detached to re-observe on old stations, to lay do\vn 
the heights of a large number of points, whose altitudes have not yet been determined, 

which can be shown in the maps of next year. I n  all probability, the minor triangu- 

lation of the cities of Boondi and Kotah will come within the season's work, and should, 
I think, be done by the officer in charge himself. The large plan of the city of Took will 

be put in hand this cold weather. 
On &sing my triangulation, I found that  very little time remained for myself to - .  

Exnminntinn of ,,lone tr\blc run check lines through the completed plane table sections, 
tions nod inspection. and Mr. Baness being near Neemuch, closing his triangulation, 
I directed Mr. E. Atkinson to take up the checking of the completed plane table sections, 
while I inspected the plane tablers a t  work. Mr. Alkinson found the work accurate through- 
o,lt. I checked an unfinished plane table section of Mr. McNair's, who had been sent ofl 
to xsist  Mr. Todd to fill up a gap likely to be left in his work, the completion of which 
waq absolutely necessary in order to enable us to square up Degree Sheet No. IV, and found 
his \\,ark satisfactory. I also checked Mr. Slotcsbury's large scale p h n  of Tonk and found 
i t  correct. Ncssrs. Tapsell and Todd, SU~I-Surveyor Hur  Lall Singb, Messrs. Stotesbury 

Kitchen, and Sub-surveyor Kalkapershnd were inspected iri succession, all of whom 
I found working correctly and in proper style. 

You will he glad to hear that all the detail work has been very satisfactorily executed, 
and that most of it has been checked. 

The portiou of country \vhich has been plane-tabled during last field season, is corn- 

Dcsrription ,,[ prised within the parallels 25"45'-2(i"4S1 nnd meridians 75"-'iv, 
tnl~lcd. complcting Degree Sheet No. IV and a little more, and embraces 

an area of 3,284 square miles, also a plan of the city of Took on a scale of 500 feet =I incll. 



The cor~ntry is generally flat and well cultivated, and intersected with a few large drninage 
ravines, which are generally dry. 

Hills cross up here and there abruptly, in some cases 800 feet above their basis. The 
States over which the plane tabler's work extended, are Jeypore, Took, Kishengurh, and 
small portions of Oodeypore and Boondi. The survey of Jeypore Proper is, I am happy 
to say, very nearly completed, only about 400 square miles remaining. 

Four thousand and five square miles of country have been covered with a net-work 

Uescription of hi. of triangulation extending over portions of the States of Kohh, 
onylnted .  Boondi, Oodeypore, and Qwalior (Neemuch). Between Kotab 

and Boondi, the River Chumbal forms a natural boundary, the former possessing a few 
villages on the Boondi side of the river. Kotah is considered the granary of Rajpootana, 
and there are several pits containing hundreds of thousands of maunds each of grain. 
Ou the first approach of famine, the Maharaja prevented mahajuns from trading with 
the neighbouring States ; consequently, in those States where wheat, barley, and grain were 
sclling at 6 and 7 seers per rupee, a t  Kotah the rate was from 14 to 16 seers per 
rupee. Colonel Keatinge, the Governor General's Agent in Rajpootana, persuaded the chiefs 
to permit free trade, the Kotah Raja consenting very reluctantly, yielded after consi- 
derable pressure, which wag the means of equalizing rates and restoring plenty within 50 
miles of Kotah, although, before that, the poor were literally starving, and a t  Boondi, only 20 
miles from Kotah, the scarcity was so great that grain was not procurable at  any price. 

Boondi is a small State, very hilly, and two-thirds of i t  covered with dense jungle, which 
abounds with tigers, leopards, samber, nilgai, and game of all kinds. Nobody is ailowed to  
shoot without the Maharaja's permiasion, which n n  easily be obtained by Europeans, as the 
chief is most affable and gentlemanly. H e i s  highly respected and really liked by his subjects, 
being both just and  honorable. The Chumbal scarp, which originates at  Dholpore, and traverses 
the States of Dholpore, Kerowlee, and Jeypore, divides Boondi in halves, and terminates at 
Khenia belonging to Boondi, and near the Western boundary between that State and Oodeypore. 
The Mej Naddi, which takes its rise in Oodeypore, after running for many miles almost paral- 
lel to this scarp, breaks through i t  a t  Khatkar and fallsinto the Chumbal near Bulwun. Another 
scarp (Ghat i t  may be called), on which Mandalgarh and Bishengarh, Great Trigonornettical 
Stations, are situated, stretches East and West of those stations. On the Northern side, there 
is a slight sscent, but on the Southern, a fall of about 500 feet. The Chumbal breaks through 
this scarp a t  Bhainsrorgarh. And i t  is said, though I bad not an opportunity of seeing it, 
that the cutting mused by the river may be leapt across; the water, a large body, rushes 
through at  a great depth. 

Large tracts of Boondi end Oodeypore are covered with dense forest, consisting principally 
of sal, tendoo (ebony), khair, malkarai, babool, mowah, beir (plum), 

Foratr. 
and hel. The sal is not the same as that used for timber, but 

a brittle wood of very little use except for fuel. A gum exudes from it in large quantities, 
which Bbeels and Sberiabs collect and barter for atta, weight for weight. Looban (incense) is 
sometimes made from it. The gum is procured by peeling off the thick bark, leaving only a 
thin shell; in a few days a handful of gum may be obtained after the tree bas been so treated. 
The bark grows again and does not seem to injure the tree materially. The tendoo is of 
stunted growth and is seldom allowed to exude 6 inches in diameter, being very much used for 
timber or aa bullees. Except in very old trees ebony is not found. The tendoo bears fruit 

resembling the loquot, and has an agreeable taste when ripc; the Bheels and Sheriahs dry it 
and use it for food. The mallcarai is a splendid tree only near streams, attains e 

grcat height, remaining perfectly straight throughout its length, and is about 12 or 15 inches 
in diameter. The mood is very ~ rc t t i l y  grained, but is brittle and unfit for timber, though 
very neat furniture might be made of it. 

The khair is a thorny tree and used chiefly for plonghs. In the Doon, kuth ie made 

from this tree, but the natives of Rajpootana seem not to understand the prepamtion of it. 



'I'he gum is sweet and 1nuc11 rclislled \ \ . I I~II  prel~ared \ \ ~ t l ~  sllgnr. Hal)o~)l is rencrsed. The  
rno\\,al~ bears fruit from w l ~ i c l ~  spirits are distilled, and is a source of considerable revenue when 
plentiful, the tax on i t  being as ruuch as a rupee a tree. Brir (plun~) and Ijel are  used by She- 
ridhs and Bl~eels for food. The fruit of the former (not s~mi la r  to  the garden 'plum, but re- 
se11iLli11g the berry called jhar beri) is dried and grounded down into flour; after being mixed 
with an equal quantity of a t t a  i t  is baked into chuppatees; the latter is the same ax tha t  used 
for medicinal purposes in diarrhea and dysentery, but the poor eat  the  pulp mixed either with 
milk or water to the consistency of a custard. Tlre forests are well protected, cutters being 
allowed to hew by paying a tax of 8 anuas a I~atchct  per month, but  are permitted to cut  only 
what is absolutely needed. 

The soil of those portions of Rajpootnua which have come under my observation is chiefly 
sandy, and the crops almost altogether dependant on the ~.ain-fall. 

Soil and mode of irrigation. 
Itrigation,  lieneve ever i t  is resorted to, is carried ou by meaus of 

kutcha wells contaiuing a very limited supply of water, and fail altogether during years of 
drougl~t. 

Wheat, barley, joar, bajra, gram, moth, arlrar, and moong dsll, rice in small quantitirs, 
eottou and opium. The two first mentioned and opium are only 

Productions. 
brought under irrigation, the rest depend~ng  on the  rain-fall. 

O p i u ~ u  eultivstion is on the increase annually, its consumption is very great; the people from 
the Ilighest to tlre lowest eat i t  from their very clrildhood. So  s t r ~ n g l y  are  they addicted to  
it ,  that a man in the last stage of starvation or sickness will prefer opium to food if given the 
preference. Joar and bajra compse  the staple food of the poor. 

Tlre prices of staple co~n~uodit ies  during the last year were- 
Wheat ... ... ... ... G to 7 seem per rupee. 
Barley ... .., ... ... 6 to 7 ditto. 
Joar ... ... ... ... Not procurable. 

... Uajra . , . ... ... Ditto. 
Gram ... ... ... ... 6 to i seers per r1111cc. 
31otl1 ... ... ... ,.. Not ~ ~ r o c ~ ~ r a l ~ l c .  
Arl~nr Dnll . . .  ... ... ... 4 scelx per rupee. 

... 1loo11g do. ... ... ... Ditto. 
liice ... ... ... ... Ditto. 

... Fo\vls, full grown ... ... 2 to 3 per rupee. 
Goats ... ... ... ... 2 to 3 Rupees c a c l ~  
Slrcep ... ... ... ... Rs. 1-8 each. 

Ahout one-third of tlre land belongs to jageerdars, cl:iefly Tl~akoors and Bllaie Bunds of tile 
chiefs, who show cousiderable opposition to Surveyors, refusing to  

Clnsses of 1nnd.osners. 
assist them with supplies, and frcquent.ly, even with guides and 

coolies. The vaqueels of the State sent to aid us in our operations are powerless, and when 
any demand is ~uat le  by them, they are rudely refused; the authority of the Rajahs over 
thesc jagcerdars beiug merely nominal. Land in the Jeypore State  is divided iuto throe 
equal portions, State, mnndeers or temples, and jageerdars. about Rs. 3,00,000 falling to  each 

share. The cultivators are c l r idy  Minahs, wlro pay a heavy land tax. There are  only two 
classes, thaltoors eon~posiog the aristocracy and labonrer~. The former so insolent, t h a t  
they seldom give a civil reply, even if one be deigned, which is exceedingly unlikely. The  
Rajahs seldom exercise the right of resumption, as the act is attended with much personal 
danger to themselves. 

With t,he exception of the  main or Jeypore and Agra Road, I saw none within the area 
which came under olser\ration. The lines of communication are  

Ronrls. 
mere tracks fit for smnll country carls ; camels are chiefly used 

for carriage, being bred in large numbers. Betwecn Agra and Jeypore a very good carriage 
dhk runs, oC which the hlahnrajs is the proprietor ; the trip is expensive ; being Rs. 70 for a 
single seat, or 8 annas a mile. Between the same places, the Government mail cart also ruuv 



and carries two pwengers,  but the journey of 144 niiles without a break is tedious nlong 
this  road ; there are excellent DBk Bnngalows, built by the chiefs, tlirougl~ whose territories 
the road runs, and are a source of great convenience to travellers. 

The principal cities only have Post Offices, runners being cmployed to carry the letter 
bags escorted hy two sowars, by way of secur~ty against dacoits. 

Poatnl nrroogements. 
The cl~iefs s ~ ~ p p l y  the escorts. as they are I~eld strictly resl,onsihlc 

for any robberies committed in their respective States. Last winter, the ddks mere plunderecl 
several times. 

A t  Rajmahal, Latitude 26O-3'-44" and Longitude 75'-3'12" in tlie Jeypore territory, anll 
a t  Sarwar, Latitude 2G0-53'-35' and Longitnde 75'-30t-28'' in the 

Recioue stonea. 
Kishengurl~ State, there are quarries of grnrnet. Retween the last 

named place and Delhi and Agra a large trade is carricil on ; some of tlie stones are about ille 
size of pigeon's eggs and valued up to Rs. 500 or Rs. 600. The snlaller ones are neally cut for 
rings, studs, earrings, &c. 

When  the party entered the Jeypore State  on its marc hfrolii Agra, the famine was I)+ 
ginning to t ~ e  severely relt. The camp being a large one, provisions 

Famine nod its effects. 
in  s~ifficieut quantity \\,ere procurable with difficulty, and fodtlcr 

was exceedingly scarce. A t  Jeypore, 1 saw numbers of people emigrating from Jodl~porc into 
British Territory. Many terribly reduced by want. A mout l~  Inter, the distress was rcry 
great, not that  the stock of grain had been exhanstcd, but by reason of the crops having totally 
failed, and prices risen greatly, the people had not the means of parchasing grain. \Vhole 
villages were deserted, and cattle were dying by t l~or~snnds for want of pasture. Their 
carcasses were thrown immediately ontside the villages, ancl the stench was so overpowering 
tha t  it  was necessary to take a wide circuit round a village to pass it. There is not the 
slightest at tempt a t  sanitation; consequen~ly, when cholera or any ot!~er epidemic breaks cut, 
i t  carries off its victinis by thousands. Last minter smnllpox raged with u n n s ~ ~ a l  severity ; 
scarcely a house escaped. While I was encamped a t  Boondi triangnlating for the city plan 
i t  was frightful ; adults and cliildren covered with the efnption were lying about the streets 
begging. A case occurreil in m y  camp, llut the patient, as he got fever, was separated ant1 thcre 
was not another. blr. Banesa had a case also, but having to come a Ion: journey, viz., from 
Neemuch to Jeypore, to join the Head Quarters camp, on its return to recess quarters, the 
unfortunate man was completely exhausted aud died a clay or two after his arrival ; otherwise 
the  establishment was henlt1iy, having only tlie usual fever cases, which are always p r e t ~ y  
numerous a t  the cornmencement an11 close of the field season. T l ~ e  great evil to be feared this 
sewon is, tha t  even if there is a favorable rainy season, plenty cannot be restored, as there are 
not su6cient  plough cattle remaining, and the country can scarcely recover itself for two or 
three seasons. At  the suggestions of the Political Agents, several relief works were opened, 
such as  a road from Tonk to Deolee, another from Deolee to Ajrnere wid Jcekrer, S ~ ~ r w a ,  and 
Nusseerabad ; a large bund or embanliment for a tank a t  Jhnjporc, and many similar buntls 
for purposes of irrigation ~ n d  reclamation of waste lands. W ~ r e  the railway commenced 
through Rajpootann, for which the line has been surveyed and sanction obtaiueil, it woultl 
afford occupation and food to Lhousands, who would rather die t l ~ a n  emigrate to more favored 
lomlitieu. 



A P P E N D I X  A .  

COMPILING AND DRAWING BRANCH, SURVEYOR GENERAL'S OFFICE. 

STATEMENT s h o w i ~ ~ g  the nature of the work performed, and the progseaa made from 1st DecemLer 

1868 to 318t December 1869. 
- - -- 

i l l ~ ~ ~ .  Pnoonsss Ann R P M A ~ X ~ .  

I~Dla.-For a ~rncra l  DInp OF tbr World- 
publishing by Sir Henry James, 
Eastern Bcng~il Sectiol~, between 
tbc parallels uf 20" & 25' North 
Lntitnde and hlcridians of 90°and 
94' Enst Longitude. 

ISDIA.-Central Bengnl. Scct,ion bctnecn t h o  
pnrallcla ol'2O0 & 25' North Lati- 
tndo and Aleridions of 86" 8i. 00' 
East Longitude. 

INDIA.-Standard Map in G Sheets ; compiling 
from the .actual res~ilts of Surveys 
ron~pleted, based upon thc Grrat 
Wiungulntion of Indin ; Sheet No. 
1, containing the North-Westorn 
portion of India. 

I~ulA.-Sheet No. 3 containing the Contra1 
and Westcrn portion of India. 

I ~ ~ r ~ . - S h e e t  No. 4 containing the Eastern 
portion of India. 

P n ~ ~ a n . - I n d e x  or Hand Nap. 

PoNJA~.-General compilation in 8 Sections ; 
portions of Shcets 6 and 8 from 
surveys lately completed. 

Pu~~A~. -Umbal lah ,  Dcll~i, and Hissar Divi. 
sionu, in 6 Sections. 

CHOTA N A Q P O ~ E  DIVISION.-Topogmphicnl 
Survey. Gcner:d Map or thc- 

GWALIOB Snnv~r.-Degree Sliect No. 2. 

Gwdc~on Sunvur.-Stnndard Sliecta,Nos.3 (b), 
6 (b), 10 (a), and 10 (b). 

CWALIOB SU~VEY.-Degree Shcct No. 6. Ex- 
sggcmtcd. 

RAJPOOTANA S@~VET.-Exaggerated S ~ C C ~  
Non. 1, 2 and 2 (8) .  

CERTBAL P n o v ~ ~ c ~ s . - T ~ p o ~ ~ p h i c n ~  SUITCJ. 
Index Map to the Sliccts of the- 

Reduced from the f inch District Maps and in- 
sertcd the Districts of Noacolly. Tipperah and 
Hills, Chitta on v and portions of Mymcnn~ng. 
Dncca :tnd %tncicrgunge. Inscrting District 
Alrph. I n  progress. 

Completed the lines of road, rniln,nys, kc.  ; in- 
serted the Hills in the Cuttack Tributary Yehals 
and part of Hszarcebangh. Completed and ready 
for publication. 

Reduced from various Atlas Sheeta and District 
~Mapa. and inserted the details For the Dintricta of 
Mozuhru~~gger ,  Saharunpol.~, Dpbra Dhoon, Um- 
ballah, Loodipno, Ferozcporc, Jlleend, Rohtuck, 
Sirsah, Puttisla, Jhung. Mozuffergnrh, and 
Mooltan. I n  progress. 

Reduced and inserted in outline, the Nizam'e domi- 
nions and Coast Line, Bay nf Bengnl. I n  pro- 
gress. 

Reduced nod inserted ti10 Districts of Chota N 
ore, Mnnnbhoom, Hazarecbaugb, Bancoorx: 

kidnapore, Singhboom, Balasore, Cuttsck, 
Poorcc, Sumbnlpore, Patnx, Tirhoot and Chum- 
pnrun. Also portions dT Oudh, North-West 
Provinces, British Bnrfnah, Nepal end Bhootsn. 

16 = 1 Cumpleted and sent to Press ; proofs under correr- 
tion ; the Map mill moo be ready for issue. 

8 = 1 Sheet 8 completed abd sent to Press ; proofe ex- 
amined. 

Corrections and .additions from inrormation supplied 
by local Officers: proofs examined. 

Specinll~ compiled For the Gazetteer of the Central 
Prov;ncra. Entire Map under revision to suit 
the names in the Gazetteer. 

Specinlly compiled For the Gazetteer of the Berars. I Photozincogrphcd ; prook under revision. 

For Office Record. Survey of 1866-67 inserted in 
outline. 

Rcduccd and & a m  for Phot~aincography~ a h -  
lisbcd. 

Redrawn for Pl~otnzincopaphy fmm the Field 
illnps ; 11 sheeta completed and published. 

1 = 1 Bring redrawn for Photozincogmphy from the Field 
Mt~ps. I n  progress. 

2 = 1 For red~~r t ion  to 1 4 t h  scale, spoohen Mnp. I n  
progress. 

1 = 1 I For reduction to 1-4th scnlc I n  progress. 

8 = 1 Completed and published. A mugh outline Index 
to t l~c  Survey Sheets. 

-- 



1 Miles. Inch. 

PBOGBBSS AND R~araans .  

THBEABTBBN h 1 ~ 1 6 8  F B O N T I E B . - B O ~ ~ C ~ ~ ~ ~  
on Burmah and Munnipore from 
the latest surveys; Sketch Map. 

A rough preliminary Map intended for the use of 
the NilitRry expedition in 1869. Reduced by 
Photogrnphy to scdo, and zincographed on 8 
miles to the inch. 

4 = 1 

ROUTE PBOM INDIA TO  caw^.-Proposed to 64 = 1 Rough sketch photo-zincographed. 
be taken by Mr. T. T. Cooper. I I 

I -- I paper ror Z ineo~~:~pby .  . .. - -. .. . - -  

PBOVINCB OF OUDH. 

SUAHABAD.-D~S~~~O~, 

~ ~ ~ ~ ~ - T u e ~ ~ ~ T r n . - S k e t c h  Map to illus- 
trate a memorandum on- 

E A S T E ~  B B N ~ A ~ .  Busarm,  & P-TOF CHINA. 

ATLAS OF I ~ ~ ~ ~ . - Q u a r t e r  Sheet, No. 126, 
North-Eaet (EaPtern Bengd). 

ATLAS OF I~D~A.-Qnarter Sheet, No. 126 
South-Enst (Eastern Bengal). 

ATLAB OF INDIA.- Quarter Sheet. No. 125, 
North-West (Eastern Bengd). 

ATLAS O F  I N ~ ~ ~ . - Q u a r t e r  Sheet. No. 126, 
South-West. (Eastern Bengal). 

ATLAS OF I N D I A . - Q u ~ ~ ~ ~  Sheet, No. 87, 
SoutbWest (port of Oudh). 

ATLAS OF I~DlA.-&unrter Sheet, No. 87, 
South-Enst, (portions of Oudh and 
the North-West Provinces). 

ATLAS OF INDIA.-Quarter Sheet, No. 87, 
North-East (portions of Oudh and 
the North-West Provinces). 

ATLAS OF I ~ ~ ~ ~ . - Q u a r t e r  Sheet. No. 87, 
North-West (part of Oudh). 

16 = 1 

16 = 1 

16 = 1 

32 = 1 

4 = 1 

8 = 1 

4 = 1 

4 = 1 

4 = 1 

4 = 1 

4 = 1 

4 = 1 

Especially compiled for the  Oudh Census Report. 
Ready for publication. 

Specimen Map for the Gazetteer of India. C0m- 
pleted and lithographed. 

Colnpiled under the special aud sole direction of 
Mr. J. Tnlboys Wheeler, Assistant Secretary to 
Governmont, Foreign Department. Lithogra$ed 
and supplied to the Foreign Department only. 

Compiled from various materials to illustrate the 
trade routes from Bengal to China. Completed. 

Comprising a portion of the Khosia and North 
Cachar Hills. Completed as far as material. 
have been received. 

Portions of Sylhet and Cachor. Completed. 

Portions of t& Khasia and Qarrom Hills inserted. 
I n  progress. 

Portions of Sylhet and Mymensing inserted. 
Completed. 

Portions of Lucltno\v, Barabankee, and Sooltanpore, 
districts in Oudh. Completed in outline. 

Portions of Fyzabd  and Bustee inserted. C o w  
pleted in outline. 

Portions of Barnitch and Bustee Districts. Partly 
completed in outline. 

Portions of Sectapore and Baraitch Districts. Out- 
lines in progress. 

Mi~cella~reous Maps. 

Drawn on transfer paper for lithograplly. Corn- 
pleted. 

Ex werated Map for rrdllction and publication by 
g~to-zincography.  I n  progress. 

A Cl~inese Map drawn on tmnsfer paper for Zinc"- 
g r a ~ h ~ .  

Formed from the engraved Sbeots of tllc Indian 
At.las. New roads, cnnda, bouildnrics of Sub- 
divisions and district.~ inserted. 

On transrur pnprv for Zinoogrnpllg ; 700 imprcsaions 
furuishcd to the Foreign Department. 

For thr Government or Bcngal. Drawn on b n d e r  

A~BA.--Country around. 

BRM.-Comprising the Districts of BooIda. 
nah, Basaim, Akoln, Ellichporc, 
Omrmtt, and Yewutmull. 

Ma of the H e d  Wntera of the Kinchnr- 
giang. Lantsnn-Kimg, Nonkiang, snd Great 
River of Thibet, laid down from Cbincso 
Maps, by Mr. T. T. Cooper. 

ORIEBA D~v~s~o~~. -Compr i s ing  tho Districts 
or Rallnnore. Cult,sck, and Poorer. 
eahibitiug the civil and criminal 
jurisdiction. 

Map illn~trating the rootea taken by Nr .  
Jobnuon, Civil Asnistant, Great Trigonomet- 
rieal Survey, in havelling from Leh to 
Khotan and bnck. 

m s m ~ n  C ~ c 8 ~ ~ . - B o n n h  outline. 

2 = 1  

A = 1 

... ... 

4 = 1 

la = 1 

4 = 1 



( 66 1 
Cantonment and CiLy Plans.  

Work performed by Rctra Drqfls~nen and out of O#ce lours,  f o r  which payAent ha8 beea received. 
- 1 Niles. Inch. I 

PLANB. 

Plall of the Cnntonmente, Civil Station and 
Environs of Casnpore. in 10 Sheets. 

Plan of tbc City and Cantonments of Deolee, 
in Rajpootana. 

1nfanh-j lines a t  Nowshern (Punjab), in eight 
Sections. 

Plan of the Civil Station, Town, Cantonment 
and Environs of Agm, in 15 Sheets. 

I'crgunnah Buttala, District Ooordasporo. ... I l = l  I For the Deputy Commissioner. F N ~  d r a m  for 
Plloto.zineogrnpby. Con~pleted and proofs taken. 

Killnlis 13anIcec, Uny;nol. Tnlchecr, nnd Hin- I l = l  I For the Co~nmisnioncr, Cuttack Tributar Mehals. 
dole-of Cuttack Trlbuhry Mellals. Drnwn on t rauskr  pnper nnd zincograpEed. 

SCALE. 

Miles. Inch. 

1 = 12 

1 = 10; 

Feet. Inch. 

600 = 1 

Miles. Inch. 

1 = 12 

Paoonsss  AND R e m ~ a ~ a .  

-- 

Fair d r a m  B r  repl-oduction and reduction by 
Photo-zinwgraphy. Completed. Prooreunder ex- 
aminntion. 

Fair drawn for reproduction and reduction by Pho-  
to-zincography. Completed. 

For the Inspector General of Mi l ih ry  Works. 
Dravn on transfer paper. Completed. 

Fair d r a m  for reproduotion and reduction by Pho- 
to-zinwgraphy. Completed. 

Extracts of Qarts a i d  various Naps .  

Charts a d  cxtrnets of charts of Triangulation 
of the Great Trigonometrical Survey ; nine 
in number. 

Charts of Trinngulation of the Topographical 
Survey Parties ; three in number. 

Various copies, reductions and extracts from 
original Field Maps, routes, boundaries of 
districts. &c. 

Map of the Shum, Bhoor, Phylawur. Chut and 
Siah-Tunlc Plains, and country West of the 
Rajunpore Froutier. 

Trare of Map slion.ing the extent and degree 
of damnqe dollc to tlie Revenue Survey 
Records in tlie Norbli-Western Provinces 
during tho rebellion of 1857. 

Inserted n portion of the I i~dernbad  survey in 
Atlns Sheet No. 94 (rcdu&d and cornpiled). 

Trncil~gs to fillow the portions of tlie priucipal 
stations or the An~uu,  Gorn, ICamrs, and 
Gur~vani Yeridio~lal Series, Great Trigono- 
metrical Survey. 

4 = 1 

4 = 1 

Various. 

1 = 1 

16 = 1 

4 = 1 

'Various. 

For Office record. for tho Supcrintendont Great 
Trigonornctrical Survey ; for the Revenue Survey, 
and othcr Gorerumcot officials. 

For  Office record. FaL copies with numericnl data. 

For  local Authorities and other Government offi- 
cials. 

For Office record. 

For  Office record. 

For the 0&r in charge No. 2 Tnpographicsl 
Pnrty. 

For the Saperiutcndent, Great Trigonomct~icnl Sur- 
vey. Completed. 

Coloviwg of Ellgraved and Lilhographed dfaps and correcliottu awl addidions lo dit to.  

Coloring of Lithographed and Zineogrnphed 
]\Zaps. 

Engraved Atlas Shects . . . ... ... 
Prool's examined, corrected, &c. . . . ... 
Revision of boundaries, inserting of rnilxvay 

lines nnd corrections of various kinds too 
llunlerous to detail. 

6,949 

1,300 

267 

882 

Copies on variow scales. 

Sheets. 

Sheets; mnny examined and revised twice. 

Engrnvcd and lithographed Sheet Maps, various 
ndditious nnd co~rections. 



Extraeta from Maps of tho Dowani Mehnls in Trnoe for the Superintendent, Geological $urvrS 
Dishict Wone of the Hydernbad Assigned 
Distriata. 

Extract from Mnps of the Goloondo, Coilcondo, For tlie Chief Eugineor, Hydcrnbad. 
Mulbnid, and Koollurgah Cirears, Niz- 
am's Dominions. 

n I ~ r  OF Psasr~.-Under compilation. . . . For tho Government of India, Forei-n Departrnelli, 
nnder il~structions from J. ~ n l x o y s  Wheeler, 
Esq., Assistant Secretary to Government. 111 
progress. 

postal Map of Bengal. ... ... ... I 1 G  = 1 For the Post Mnstcr General, Bengel. I n  progress. I 

SURVEYOR GENERA~:~  OFFICE, 
Cnlodta, l e t  Jalcuory 1870.  

J. 0. N. JAMES, 
Assislanl S~wveyor General. 
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A P P E N D I X  B. 

fiord 

CAPTAIN W. G. MURRAY, 

Aaaialanl Swrveyor Geaeral, in charge Lithographic Branch, 

COLONEL H. L. T H U I L L I E R ,  

Surseyor General of India. 

I have the honor to submit, for your information, t l ~ e  report on the Lithogra- 
phic Press Brailch of your Office during thc past ycar, viz., from 1st  December 1868 to 
the 31st December 1869. 

The Lithographic Press may be said to consist of the undermentioncd- 

The Transfer Drawing Branch, 

The Type Printing Branch, 

The Stone Drawing and Correcting Branch, 

The Lithographic Printing Branch, 

The Copperplate Printing Branch, and I purpose to take these in 
detail, and report briefly upon each. 

The Transfer Dmming Branch consists of 16  Draftsmen and 1 Esamincr, and these have 
during the year under review, and during regular office hours, executed 187 traosfcr 
drawings of maps, and, in additiou, have, during their spare hours, made up 84 more transfers, 
for which they have reccived extra payment. The total &t-turn of this Branch of the 
Office mas therefore 271 trausfer &swings, of which 58 mere thickly printed Reveuuc 
Survey Sheets. 

The Type Printing Brauch conskts of 3 Compositors and 1 Distributor, who keep 
3 presses a t  work. They are chicfly employed in printing forms for the use of the Departmeut, 
Department orders, headings, uotes, kc., to maps; 1,24*,105 copies of sorts have been printed, 
but as most of them are printed both sides of the paper, the total uurnber of pulls or ini- 
pressions has beeu 2,24,280. 

The Stone Correcting Branch consists of 11 Draftsmen, mlio hnve been cspecially trained 
to this most useful and most necessary art. Some of them have been employed in drawing 
the maps direct on to the stoue, and although, tliere is no doubt, the work turned out is far 
superior, yet the lciigtll of time that must elapsc before a full sized map can thus be dramu 
is so great 3~ practically to nullify its effective adoptiou in general. I t  is impossible to 
cstimato the amount of work doue by tliis Branch of tho O f f i c ~  

The Lithogmphic Priuting Branch hns doue good work, and its results contrnst favor- 
ably, 1~0th ns rcga~tls quantity and qnnlity, with those of former years. It hns printed 97,647 
copies of 355 maps, slcotcllcs, diagrams, &c., p r t  on to the stones, iucludiug some repriuts 
of old maps. Solnc of these tvcrc priuted in colors, so that, the true way of estimating the 
amouut or morlc tl ~ I I C  is by tlle number of pulls or impressions. This amounts to l,ll,G84. 
There were 13 .scs at work, more or less, throughout the year. 

Thc Coppcrl)l:~lc Priniinfi Bi.aucll is only a tcmporary addition to thc Lithogral~bic 
Press. J mill 11,. 111nrcr1 ovc:r tluriug the course of the year to the large office iu Park Street, 
hwc tlic rcst of LII.! [ ' : I I ; ~ . ~ V ~ I I ~  Drauch is locatc~l. Copperplate proofs Lave bceu taken of 

S 



the small map of India, scale 256 miles=l inch, and 150 impressions with hills have heen 
printed therefrom, and also of hand map of Indicl, 128 miles=l inch, and of several Atlas 
Sllects, scnle 4 miles=l inch. Five hundred copies of a compass card suitable for European or 
Native Surveyors have been struck 05, whilst plate transfers of the headings and foot notes of the 
staud:lrd sheets of the Revenue and Topographical Surveys have repeatedly been turlled oat 
as required for current work. 

The money balance, ih favor of the Office is greater than last year, for, after deducting 
the permanent and contingent expenses of the Office, and d o m i n g  a fair sum for cost of paper, 
kc., there is a sum of Rs. 8,608-5-7 to the credit of the Department, and this balance would 
be most mat,eridy iucreased were we to take into account the cost of the Departmental forms 
and other printed matter that  has been turned out during the year, and which may be 
estimated at  the very lowest possible figure as Rs. 21,814. 

I have had to regret the severe illness of Mr.  H. A. D. Lawrence, the Head Assistant, 
whose life has been despaired of more than once during the time he has been ;Ittray. 
H e  mas seized with cholera on the 29th August, and although he recovered from this, was 
again struck down by bronchitis a t  a time when his system had scarcely recovered from the 
former serious attack. His  able assistance has been greatly missed and regretted by me. 

Mr.  Niven, the Head Printer, has been as usual most energetic and painstaking, and 
I tbink the has somewhat improved under his able superintendence and practical 
hnowlcdge of his duties. 

I must also record my thanks to Abdool Haleem, the Senior Draftsman and Examiner, 
upon whom a good deal of Mr. Lawrence's work has devolved. 

I have also much pleasure in  testifying to the uniform good and steady conduct of a11 
the members of t b k  important Branch of your OEce during the period I have been in charge, 
and the punishments throughout the year have been but nominal. 

I beg to annex the usual abstiact of results which mill show a t  a glance the condition 
of the Lithographic Press Office. 

I have the honor to be, 
SI~, 

Your most obedient Servant, 

W. G. MURRAY, Captain, 
Assi$ta?rt Surueyor General, 

In charge Lilhogroplric Prcas Oflce. 



Bbskacl tire work executed in the Surveyor G e n m P a  Ofice, Lithographic Branch, from 1 s t  

December 1868 to Slat December 1869. 

SC~IC, t c .  

16 Miles= 1 inch ... 
6 ,, ,, ,.. 
8 ,, , . 
4 . . . . . . .  
4, . . . . . . .  

32 . . . . . . .  

New &ps, &., the Lithopphie draaiop of wmch 
wcrc cornplclcd d u  g lhe prcsont y w .  

Punjab Cornpilatian ... 

64 . . . . . . .  

16 . . . . . . .  

... Punjab Compilation, Sheet No. 6 

Ditto ditto ditto ,, 8 ... 
... Hills to the Map of District &adnbhoom 

... Sindh Compilation Map, Sheet No. 7 

Hills to the Map of District Chittagong ... 
Index to the Sylhet Sheeta ... 
Hills to the India Band Yap, skeleton editicn 

Index to Engraved Sheets of the Indian Atlns 

The North-Enstcrn Frontier of Bongal ... 
Index to the District of the Lower F'rovinees 

of Bengal ... ... . .  I . .  
Index to Sheet Maps of tbe Province of Sin& Impelid 

Index to Sheets of the Central Provinces nnd 
Vizagapatam Agencj, Topographical Survey 

REV EN^ ~ n n v s y  ~ r n t a r r   MA^. 

1 ,, ,, .., I Gogm River Survey Circuit, Nos. 1,2 and 3. ( Ditto ...I 1 I 

Elre. 

Atlas ... 

1 . . . . . . .  

1 , . . . . . .  

... Double Elephant 

... Ditto 

Royal ... 
Imperial ... 

Ditto ... 
Deny ... 
Atlas ... 
) Sheet Foolscap ... 
Demy ... 

1 Inch =1 Mile. I 

Ditto ... 

- 
d 
% 

4 

1 

1 

4 

1 

3 

1 

1 

1 

1 

1 

Noacolly Dist~ict Survey Cir- Double Elephant ... 
coit, Nos. 1, 2, 3, 4, 6, 6 
and 7... ... ... ... 

Cachor District Survey Circuit, Nos. 1 and 2 Doublo Elephant ... 

1 . . . . . . .  
1 . . . . . . .  
1 . . . .  . v  

1 . . . .  

1 . . . . . . .  

1 . . . . . . .  

1 ,P ., ,.. 

-- 

Fkjjceted 
nnd re.dooe. 

3 

2 

1 

Ganges Survey River Circuit, Nos. 1 and 2... 

Ganges and Gogra River Survey Circuit, 
Nus. 3, 4, and 5 ... ... ... 

Ganges River Survey Circuit, Nos. 6 and 6 ... .. Ditto ditto, 8 and 9 ... 

SHEET &X'S. 

Oudl~ Revenue Survey Sheet, Nos. 11, 29, 35, 
36, 43, 44, and 47 ... ... ... 

Sindh Revenue Snmcy Shcct 
Nor. !I, 10, 11. 12, 14 164 ( 
lG, 17. 18, I!), 2', 26, 26. Comprising { 
27, 37, 38, 39, 62, 68, 69, 
and 72 ... ... ... I 1 

Hosllnng@nd District. Slleet Nos. 1, 2. 3, 4, 
6, ti, 7, 8, 9, 10, 11, 12 and 13 ... ... 

Ditto 

Ditto ... 
Ditto ... 

2 Sheeta Super Roynl 

... Double Elephant 

Double Elephant ... 
nnd 

Imperial ... 
Imperial ... 

Carried o ~ e r  ... 

1 

1 

2 

7 

17 

8 

26 

-7 

91 



dd~iracl  of the awrk e~d&@ld in IAe 8uweyor GeneraC'a Ofice, Lilliographic Brancli, "from I r l  

Decetnber 1868 to 318t December 1869,-continued. 

Late. Ze. 

-- 

I Town of Sylhot, including Cnntouments ... I Ditto ... I I I 

PLLNS O F  CANTONMBNTB AND CIVIL STATIONS. 

C i d  Stntion and Fort of Monghyr ... 
City and Civil Station of Nurainmore ... 

Rohree, Sukltur, and Fort Bukkw ... Atlm 

T E A N N A ~  M u s .  I I I 

N o r  Jlnpe &c. tho Lllho aphio drnwlng or rhleh 
woio eo;~ploted dur& tho presenb yfor 

I 

Brouglt forward ... 

Atlos ... 
I ~ n ~ e r i n l  ... 

Thnnnah Suntipore, Sub-division Ranoghaut, 
District Nuddeah ... Ditto ... 

I 

8 1 ~ .  

91 

1 

1 

4 Inches=l Mile. 
Thnnnah Rnghoonathgun' Sub.division Jun- 

gyporc, District ~oors tedabnd ... 

Thannah Chogdah, Sub-division Rannghaut, 
District Nuddeah ... Imperial I . . . 

m - 
A 

Double Elephant ... I I I 

Thnnnah Burwa, Sub-division Berhampore, 
District Moorshedabad .. . .4tlas I ... 

MisceUan~kaus Msps and h w i n g s  of vnrious 
sizes, ranging from 4 Sheet Demy to Imperial 

I Country west of Bsjunpore Frontier ... I Demy ... 

Various sizes ... 

During tAe ear the following Dram'ngs 
were comnp!eled l y  special Drajtmen. 

Racpore District (Sketch Map) ... Impcrial . . . 

Sketch showing various routes between India 
nnd China ... Demy 

Trittio Doodputlee State; District Cachar ,.. 
Central Ania ... 
Afghnn-Turkistan ... 

Double Elephndt ... 
Ditto ... 

Imperial ... 

Julpigooree, W i t a r y  Cantonment ... 
Jeseore District, Sheet Nos. 1, 2,3,4, 6,6, 7, 

8, and 9 ... 
Miscellnncous Maps, Dtnwings, Sketchen, 

Diagram, &c., of various sizes ... 

1 

1 

4 

?j Sheet Foolscap ... 

Double Elephant ... 

Various sizes ... 

1 

9 

66 - 
AG - 

Total Transfer Drawings completed ... 271 
-- - 



Abstl+nct of the prijrting perfornted during the yeav, showing the value or 
selling price of the same. 

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

S u n r x c ~ a .  1 N o  or I N o o f  1 9% 1 value or ~ c l l l n ~  price. 
Blbccls. Copies. ,,,, ions, 

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

New  won^. Rs. A. P. 

1)istl.icl :u~d Oro~~t.al Maps, on various from 
... 2 miles = 1 incl~ and upwards ) 2 3,570 8,580 3,856 0 0 ... 

... Revenue Survey Circuit Maps, scale 1 mile = 1 inch 13 3,010 3.212 4,515 0 O 

... Ditto Shrct Mops, ditto 94 10,810 12,884 16,215 0 ') 

'fl~aonah Mops, scalo 4 inches = 1 milo ,.. ... 19 75 300 300 0 0 

PIaus of Cantonments and Civil Stations (large scale) ... 4 127 127 190 8 0 

... Miscellaneous Mops, Skctchea, Diagams, kc. 136 71,130 76,388 16,569 11 0 

REPRINTS. 

District and General Maps ... ... ... 20 1,777 2.641 2,003 0 0 

... Revenue S m e y  Mnps ... ... 36 6,613 7,016 9,768 0 0 

MisceUancous Maps ... ... ... 6 536 536 118 4 0 - -  
355 97,647 1,11.684 53,135 7 0 

_ =- --- 
Fonlrfl.-For the use of the Depnrtment ... ... 53,985 1,47240 

To o rnpbical and Revcnue Survey Departments 
8 r fe r s  and ~ e m o r a n d a ,  &e. ... ... 70,140 76,840 --- 

1,24,105 2,%.280 ---- 
COST OF LITHOORAPBIC B ~ A N C H .  

Permanent Estnbliahmcnt ... .., ... 36,596 5 7 

Contingent Expcnaes ... .,. 1,912 0 0 

Ditto ditto Extra ... ... ... 1,233 0 0 

Nstimated cost of paper, &c. ... ... ... 4,688 0 0 --- 
44429 1 5 _ -  

Difference to credit of the Department ... 8,706 5 7 

JV. B.-In mmplinnce lvitb tho orders of Qovernrnent, no crcdit hna been taken for thcao 
forms; they constitute B large portion or the work performed a t  preen and have been 
moderately estimated a t  ... ... ... ... ... ... 21,814 0 0 

Thin, together with the above balance, would show a diferenee in Favor of the Lithographic Branch 
ol" Rs. 30,520.5.7. 

SURVEYOR GENERAL'S OFFICE, 

LITHO. BRANCH, 

CALCUTTA, December 31~6, 1869. I 
W. G .  MURRAY, Caplah, 

In charge fill. Pr~aa Oifiee, 
Lrweyor GencralJa Oflce. 



APPENDIX C. 

SURVEYOR GENEKBL'S OFFICE, 

PI~O'COGNAP~~IC Hn.\;\ .c~, 

Calcattn, l a /  Dcccmber 1869. 

LIEUTENANT J. mrATERHOUSE, 

Assistan/ Ssrz.eyor General, 1.16 clrcrrge fJllo/oyr,~pllrc Brn~tcll, 

Sartieyor Geucral'~ Ogire, 

To 
T H E  SUR\TEYOR G E N E R A L  OF INDIA 

SIR, 

I have the honor to submit for your information a tabular statement showing the amount, 
progress, and nature of the worlr performed in the Photographic Branch of your Office durin: 

the past year, extending from the 1st  Dccember 1868 to the 30th November 1869. Thr. 
amount of work may briefly be stated as follows :-578 original maps, &c., have passed throagll 
t,llr ofice, of which 3,773 silver prints and 44,092 complete printed copies have been struck of)'. 

2. CHANQE OF SUPEILINTENDENT.-OII my return from England, in February, I was ordered 
to resume charge of the office in room of Captain A. B. Melville, who had just before been 
obliged to proceed to Europe on medical certificate. I regretted not being ablc to confer 
personally with Captain Melville, but  he had left detailed information regarding thc state of 
t,he work and the mode of conducting it, so that, I had no difficulty in taking charge and car!.)-- 
ing on the work. 

3. REMOVAL OF THE OFFICE TO MORE SPACIOUS PREMISES.-On taking charge, I round th:i( 
although the establishment had been increased nearly five-fold since my departure for Europc ill 
March 1867, the office accommodation had only been increased by 2 large rooms tcmporarilj- 
borrowed from the Mathematical Instrument Department for the ziuc printing, and a stablc frlr 
the silver printing, and tha t  the accommodation was miserably insufficient for carlying on our 
work. My predecessor, had already strongly represented the evils resulting from this cause, and 
on my report dated March Slst, you were good enough to again represent the state of affairs to 

the Government of India and obtlin their sanction to the house No. 1, Wood Street,, adjoining 
the Mathematical Instrument Department, being taken for our accommodation. The office 
was accordingly removed to its new quarters on the 10th May, and I am glad to say, tbab t b ~  
accommodation has proved ample for all our requirements, while the increased space and comfo1.l 
in working, have had a very beneficial effect on the whole establishment. 

4. ERECTION OF A NE~R GLASS-HOUSE.-Long before the removal of the office the, glass- 
house had been found to be far too small and otherwise unsuitable for our requirements. 011 

rctnoving to our present quarters, i t  became necessary, therefore, to consider what improvcmenls 
might be effected in this respect. As the tenure of our present p~-cmises is only temporary, I 
~~roposcd merely to enlarge the old glass-house, but on examination it was found that to (10 51)  

cvoold cost a large sum, and after all would not be fiatisLctory. It was therefore determinell 

nftcr fitll conflideration with yoorself, to erect a new housc on an improved plan, which worllcl 
r~tilise most of the material of the old house, and by increased efficiency, effect a saving its 
rost during our present lease. Accordingly, sanction was obtained from the Bengal Governrne~lt, 
f t ~ r  its erection, by the Department of Public Works, a t  a cost of R9. 2,543. The \vork ~ 1 s  

e~htrusted to Messrs. Mackintosh, Burn and Co. about the end of July, and was completed in 
s:~tirifactory manner before t,l~e end of Scpt,cmber. The increase in the number of negatives tllmrll 
..llt, and the improvement in their cIualitv, a l redy  show the advantage obtained in this res1)ccl. 



5. SYSTEII OP IVO~K.-The system of working is much the same as detailed in Captain Mrl- 
ville's report for last year, hut since the removal of the office, the whole of the establishment have 
h e n  brought under onr roof, and the work of the office is carried on quite independently of the  
J~ithographic Press Branch, thus obviating constant references, and the pnssage of plates, trans- 
kw, kc., to and fiom another house, and enal>ling me to s ~ l ~ c r i n t e n d  the work far rnorecompletel\-. 

6. Pn0C~ss~s.-A few alterat.ions have been made in the processes detailed in Calltall1 
~lelr i l lc 's  report for last year. I have fully described the present mode of working in Chaptfr 
X I  of my Special Report on the Cartographic applications of Photography ; i t  mill therefore be 
IllInecessar,y for me to enter into details here. 

7. STOILAGE OP CIIE)IICAI,S.-A rigorous system of check has been adopted on the receipt;. 
and expenditures of chemicals, l ~ y  which each assistant enters daily in a boolr the amount of 
\\'orI; he has done, calculated in square inches, and the y a n t i t y  of chemicals, &c., he has received 
:llld expended during thc day ; these books arc made up weekly and compared with a similar bool; 
kept by the store-lieepcr, and thus the expenditure of chemicals can be strictly proportioned to 
the amount. of \vorl; pcrformetl, nod any waste prevented. This system has only been introdacra 
since July, but nest year, I shall be able to give a very exact ietnrn of the actual work performed, 
l,alculated in square fcet, the present system of estimating by the number of negatives and 
~"oofs, being very fallacious. 1 may, however, mention that, since the commencement of th?  

system on the 1st July to the present time, the out-turn in thc N e p t i v e  Department hah 
llern 1,56,193 square iuchcs, a t  an expeuse of Rs. 8,609-14-0, or Rs. 1-10-7 per 100 squarl. 
inches, exclusive of glass. 111 the Photo-tmnsfer Printiug Dcpcrtment, the out-turn has bee11 
abont 1,99,590 square inches, a t  an expense of Rs. 1,388, or 11 annas per 100 square inches ; 

in the Silver Printing Department 3,21,1YO square inches, a t  an expense of Rs. 1,391-12-0 
or 10 annas per I00 square inches. 

8. Syud Ishmail, formerly Assistant Mathematical Iustrument Maker, who mas under 
!.our orders appo i~~ted  on the 1st  August to  aid me generally in  the duties of the office and act, 
;Is store-kecpcr, has discharged his duties very efficiently ; his acquaintance with Photography 
:lnd cllemicals, as well as wit11 mecl~atlics, giving him a great advantage in this respect. Hc 
has also been of great assistnucc to me ill conducting the correspondc~~ce and keeping thc 
1 words of the office. 

9. P~OG~ESS.-TIIC progress made in this branch during the past year, is considerable ; but  
the out-turn shows a slight decreasc from that of last year, as will be secu from the subjoined 
table :- 

-- - -  

-- 

Il~crrnhr 1867 to Novrmlxr 
1868, inclus~vc ... ... 

I)rr.~rnlrcr 1868 to November 
lR(i5. inclusive ... ... 

- 

I)I(J;'I.L*occ during the year . 
- .  .~ - 

10. ORIGINAL MAPS.-Thc number of subjects received for reproductiou during the year, 
bas been 578, showiog an increase of 181 over last ycar. I am happy to say, thestyle of 
tlrawing the original maps, standard and exaggerated, both of thc Topogrnphicsl and Revenue 
Snrveya, hns greatly improved, tlnd consequently the appearance ot' the photozincographed 
~.opirs shows n, correspontli~~g improvemeut. A new system hns lately been proposed, for 
drawing the r s a g ~ r m t e t l  maps forming the dcgrec sheets of thc Topographical Surveys, 
I!v r~doc ing  the 1 inch standard shcets to half scale, and rurnishing thc Surveyors with two 
~~l~ot~-ziucogrnphed tlooblc c l c p b a ~ ~ t  sheets printed in light bl~tc, cach contniuing four reductions, 

h'u>mber of 
eomplele 

PUIIIEB. 

- 

50,824 
I 

4A,W2 

- 
-6.732 

~ - 

Rnu~srs. 

- . . . - 

- 

~~~~~ 

7 

578 

- - 
+ 161 
. 

Neg~Liv?~ .  

- 

2,012 

1,784, 

- 
- 288 
- 

5,151 

3.773 

- - 

-1,3?3 
- -- 

Pholn. 
Trnnafcr 
Priuts. 

1.743 

2,273 

- 
+ 630 

.. - - 

TransTom 
t o  ainr or 

atooc. 

282 

487 

-- .- 

+ 205 

- - - -- 

N,,mber 
orpulla. 

- 

F3.584 

51.059 

-- - 
-1.526 
-- 



1111 these blue prints, tllr map is drawn in an exnggerated style ill black ink, for reduction to liall 
scale, and then returned to the Photographic Branch. This system will, I believe, greatly 
lhcilitnte the drawing, and subsequent reduction of these maps; i t  is now under trial and 
will be more fully reported on, sobscquently. 

11. NEGATIVE DEPARTXENT.-T~~ number of negatives taken during the year, shelf's 
:I tlecrease of 228 under the previous year. This is chiefly owing to the impossibility of 
tlsefi~lly employing a second photographer during the hot nionths on account of the wallt 
ol' proper accomm~lation. A t  the beginning of the hot weather, the assistant photographer 
k.11 sick from the elkcts of working in too confined a space, and as I could not makc 
i~rrangements for his working satisfactorily, I was compelled to discontinuc using the 
second camera, till the erection of the spacious new glass-house enabled me to work it with real 
ndvantage, and I shall now always be able to  keep the two cameras constai~tly a t  work. 
Arrangemencs have also been made for working a third large camera very shortly, and 
with this nddition, I shall be in a position to ul~dertalce any work likely to comc in during 
the ensuing year. Another cause of the decrease is that, as a rule, the negatives taken this 
year have been larger than those of last year, but more originals have been sent in, and 
I do not think there has been any actual Falling off of work ; a t  the present time, there is 

very little work in hand remaining to be photographed. I have now made arrangements 
lor working on glass plates of considerable size, from 18'' >( 16" to 20" x 22", and thus hopr 
to econornise time, labour, and material and ol,viate the necessity of joining up the maps ill 
several small sections a t  the risk of errors in scale and distortion of the margins. This par1 
of the work has been carried on by Sergeant James Mackenzie in a very satisfactory manner ; 
the native assistants under his orders have also worked well, and made fair progress. 

12. The number of silver prints produced during the year is 3,773against, 5,151 of last 
year. The decrease may be nccounted for by the fact that, the original maps are now generally 
suited for reproduction by photozincography, and i t  is only in special cases, that  silver prints 
;we required, but they are generally made of all reduced maps as guides to the zinc correctors 
:lnd copper plate engravers. Shortly after taking charge, I introduced the Belgian process 
for rapid silver printing by development with some success, but a t  the commencement of t,lle 
hot weather, we found that  only weak red prints could be obtained, and several subsequent trials 
have been made with the same result. This is to be regretted, as the process promised to be o r  

great use. I have therefore been obliged to return to the usual process, though a. few alterations 
have been made in the formula with the object of economising cbemicds as much as possible. 
The operations of this Department have been satisfactorily conducted by Mr. W. Maher, who 
,joined the office in November 1868, and has proved an industrious and ~ainstaking assistant. 

13. PFIOTO-TRANSPER PRINTINC~.-T~~ number of photo-transfers printed during the 
year, has been 2,273, against 1,743 of last year, showing an increase of 530. On my arrival, I 

foond that  the method in use for preparing the sensitised paper, was opcu to several objections, 
I changed i t  for the method adopted a t  Southampton, which I had formerly worked success- 

rully a t  Dehra, and by altering the proportions of gelatine and hichromate of potash according 
to the temperature and state of the weather, and drying the paper in a special drying 

bog constructed for the purpose, the result has been more certainty in obtaining an even coating 
of the sensitive mixture and a very great improvement in the working of the process, 80 that, 
we now scarcely ever have a failure in the ~ r e ~ a r a t i o n  of the paper. Considerable d i f icu l t~  

lies been experienced during the year from the want of a regular supply of suitable transrcr ink, 
and we heve had to make continual trinls of various inks, with more or less success. I have! 

however, lately received a large supply of English re-transfer ink, and there soill be no more 
tlifficulty on this score. Altogether there baa been a great improvement in this part of the 

wprk, and thc failures may generally be a t t r ihu td  to,defects in  the originnle, or want of cloee 
~ o n h t  in the printing frames which it is difficult to secure when printing large plates, e@F'wi- 
ally in dnmp weather. 

r) !he work or tllie Department has been very eficicntly performed by Mr. W. Croas 'e~~ 
whose native aasivtanh have also worked with industry and zeal. 



14. Z l ~ c o a n n ~ ~ ~ c  PRINTING DEPAILTJIENT.-T~~ number of transfer8 to zlnc during the 
year, has been 4.87, against 283 of last year, and of finished copies 44,092, against 50,824of l n ~ t  
year. The decrease in the number of copies may be attributed to fewer copies being required 
of the Revcnoc Survey Main Circuits' Maps photozincographed as n temporary measure, to 
meet urgent and special requirements of local officers, &c. Formerly, 300 copies wcre printed 
of thesc maps, but now we only print 50 copies, unlcss more are specially ordered. A t  the same 
time, thong11 the out-tun1 has diminished, the actual morlc performed has been greater, as i t  will 
bc scen, that the number of transfcrs to zinc is considerably over that of last year, which is attrl- 
b ~ ~ t a b l c  to a large number of the maps turued out being iu sevcral large sheets, the whole only 
couuting as one copy. 

The transfers to stone this ycar havc been very few, and no transfcrs are ever made to 

stone now, unlcss for some spccial purpose. 

The style of printing has greatly improved, and now that the old co~~ntry-made presses havr 
been replaced by new ones lately received from Greig of Edinburgh and Blissset of Paris, thc 
worlc turned out will, i t  is hoped, be of as high quality as i t  is possible to obtain in  this climate. 

Thc usnnl difficulty of printing from zinc plates mas experienced during the hot weather, 
Lut n7as to some extent overcome by the use of ice for cooling the damping liquid ; this plan 
will lie tricd more extc~~sivcly nest  hot weatl~er, and tlle result duly reported. 

The zinc printing department of the office has been ably supervised by Sergeant Rruce 
Mackenzic, and both he and Sergeant James Watson, the otller Europeau zinc printcr, have 
performed their duties to my satisfaction ; the native printers have also made consider;~llc 
progress. 

15. ZINC CORRECTINQ.-There is still a vast amount of correction of the zinc pl:~trs 
necessary from defects in the originals, and the addition of detail after the first proof has becli 
submitted for esami~ia t io~~ .  This will probably diminish as the drawing of tlie originals im- 
proves, but a t  prcscut i t  is a cause of serious delay and occasio~~ally almost brings the printing 
~vorlt to a stand-still. 

The zinc correctors have improved very much in the style of their work, t,here is still 
considerable room for improvement, but this will probably come with further pmctice. 

16. ANASTATIC PROCESS.-Owing to tllc brcalting down of the second copper-plate press 
in Marc11 last, me have been compelled to suspend all auastatic work, but onc of our presses 
h:~ving lately been received from Cossipore after being thorougLly repaired and considerably 
strengthened me arc now ready to recommence operations. 

17. SUPPLY OF PRINTINQ P~~~l~ . -Cons idera l ) l e  difficulty has been experienced througll- 
orlt thc year, by the \\,ant of a good supply of suitable printing paper, and steps must bc taken 
to secnre our bcing supplicd with paper of a suitable size and quality. 

18. QUALITY OF TIIE FINISHED WORK.-The quality of the printed maps struck olf here, 
has greatly in~proved, and is, I think, quite equal to tha t  of those turncd out in other places, 
csl>ecially if thc re1:ltivc out-turn I)e talten into consideration. This may be mainly attributed to 
thegreat improvement in the style of o r ig i~~a l  drawings sent to 11s for rcprodoction by photozioc- 
ograplly, as well as to  the incrcascd facil~ties for work afl'orded Ijy the amplc acco~nmotlatiou we 

csn,joy a t  present, and partly to improvemeuts in thc processes ill use. The iutroduction of 
el\graved copper-plate hcadings and imprir~ts for the standard maps of tlie Revenuc ant1 
I lol~o,nrnphical I Surveys, 11ns elfccted a grcat im1)rovcrnent in the appearance of' thc maps, a ~ ~ d  
tllcy look vcry n ~ u c l ~  neatcr than formcrly. 

19. ESPF.RI>IRNT,LL WORK.-Thc ~vorlc entailcd by the removal of the office and its re- 
ormnir:ltion, Ilos lvl't mc l111t little leinnrc for carrying out scvcml experiments I h:~vc wished to 
mnl;e, l ~ n t  a fcw trials I have madc in printing in pijimcnts a1111 in photo-engraving, wit11 
, ~ n ~ l i n l  sncccss, Icad mc to hope, tha t  uext year l 'mny be :tblc to report that tl~esc proccsseb havv 



20. EXPENSE OF W O R K I N B . - T ~ ~  total expense of working the office during the year, has 
been Rs. 42,163-11-4, and the value of the work executed Rs. 47,438-14-0, showing a profit of 
Rs. 5,275-2-8, as shown in the annexed statement. Our expenses have been considerably 
henvier this year, owing to the increased expenditure on account of house-rent and the cost of 
buying furniture, negative racks, fitting up the glass-house, &c., which were somewhat heavy 
i n  consequence of a large amount of furniture and apparatus being required, which mould have 
been bought before had there been any room for them. Next year, our expenditure on this 
account will be very much less, as I hope to complete all my arrangements during the present 
tinaucial year. 

21. CONCLUDING REMARKS.-In quantity and quality 1 think the work of this year will 
compare favorably with that of last year, especially when the interruptions caused by the removal 
of the office and its re-organisation, and the difficulties under which we laboured during the 
greater part of the year, from want of suitable glass-house accommodation, are taken into consi- 
deration. I have closely supervised every part of the work, and my aim has been to increase the 
efficieucy of the office in every way, 60 that, the work may he of the best possible quality corn- 
l)atible with its practical utility and production in the most economical manner. My arrange- 
ments are now almost complete, and I feel confident that  our work next year will fay surpass in 

every respect any thing we have hitherto achieved. 

I have the honor to be, 

SIR, 

Your most obedient Scrvant, 

J. WATERHOUSE, Lieulenanl, 

Assislanl Surveyor General, in  cirarge Photographic Brancll, 

Surveyor General's OjTce. 



STdTEXENT ahowing Cost of working the Photozincographic Branch of the Surveyor General1$ 

Oflce f iom 1st December 1868 lo 30th  November 1869. 

To~o~roph lcn l  Mnps . . . . . . . . .  

ncvenue ~ a p a  . . . . . . . . .  
. . . . . .  City and Cantonment Plans 

District Yopa . . . . . . . . .  
Genernl ., ... .., 
Ylseellnoeous Mops, be. ... 
Annstatised . , . . .  

Zlncogrn~hcd . . . . . . . . . . .  
Silver Prinls . . . . . . . . .  

NO. of 
eemplcte 
Copies. 

14,033 

8,437 

6,780 

610 

1,020 

11,230 

770 

680 

3.773 

...... - 

o Superlnteadcnt'a enlor¶ Imm l a t  December ... 10m to 30th Novcmbcr I880 

0 Contingencies erelueiro of Chsrnierls re. 
caivod fro; Mcdie~l  Store 
sod Ressca kom E u ~ l n n d  ... ... 

Cost of Paper ealmsted s t  ,,.' 

TOTAL 

... Balance in hror or Department 

J .  W A T E R I I O U S E ,  Lientenant. 

In charge, Photo. Branch, 

Surveyor General's O@e. 

A B S T R A C T .  

J .  W A T E R H O U S E ,  Lieutenant, 

1 1 1  charge, Plioto. Bro?rch, 

Surveyor Qeneral'a Ogice. 

MAPS PBOTOOBAP.BD. 

Tapogrnphicd Suncy Ynpa ... 
Rcrenuo &lops ... ... 
City snd Coolanmeal Plnas ... 
Dle l r i~ t  l a p s  . . . . . .  
Gencrol ,, ... 
Miacrllnt~caua mspa, plona, sub. 

Jcets, h. . . . . . . . . .  1 
DilTcrcnoe bctwccn Trnnafcra and 

of Zloe I,lnLes ... } 
Proofs . . . . . .  

0 1 A R D  TOTIL ... - 

No. of 
Pcclione 

or 
Shteto. 
-- 

180 

01 

138 

30 

21 

lS3 

- 
678 

T m a -  
hrrcd to 
Ztnr or 
Stooc. 

00 

07 

02 

91 

34 

W: 

133 

- 
1 7  

No. of 
Pulls. 

--- 

13.073 

8.707 

13,001 

4 . M  

3.130 

0,203 

............ 
722 

- 
61,060 

No. of 
NcKn. 

t w o  
Plates. 

411 

177 

386 

181 

101 

- 
1,7M 

No. of 
ram- 
pleto 

Copiaa. 

14093 

8,477' 

6,780 

1 . W t  

1,020 

11,7665 

722 

- 
44,082 

P s t n ~ s  

Silvar. I ~ n r b a n .  
R ~ Y A P I ~ .  
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A P P E N D I X  D. 

S T A T E N E N T  of Work perfortnerl in the E N G R A V I N G  B R A N C H ,  Swrveyor GeneraPs Oj'ice, 
rlwring the Year 2869. 

Titles of 3Inps or Plntee, kc. I Scnle. I Pnoonsss AND REMAUK~,  

On Copper. 
Indian Atlas Sheet, 125 S. W. (4 plate) ... 

Ditto ditto, 125 S. E. ditto ... 

i l s  Incl~. 

1 

Ditto ditto, $5 S. W. ditto ... I ( 
Ditto ditto, 87 N. E. nitto ... I 1 
Ditto ditto, 87 S. E. ditto ... 
Ditto ditto () plates) Sheets 125 

N. W., 185 N. E.. 121 S. W.. 124 

Ditto ditto (4 plates) Sheets 87 S. 
W. and 87 N. W. 

Ditto ditto (d plates) Sheets, 131 
N. E., 131 N. W., 131 S. E.,and131 

Ditto ditto (old plates double 
Elephant size) Sheets 61 and 88. 

Map of the Cotmtries, showing the sources 
of the Irrawadi River and the Ewtern 
bmcl i e s  of the Rramapootra River, 
by Lientenant R. Wilcox, 1828. 

INDIA.-(No. 1, Small Mop) ... ... 
I~nla.-(No. 2, Hand Map) ... ... 
Ih-ol~,-lndex to the Bheet.q of the Indian 

Atlas and the operations of the Great 
Trigonornetrim1 Survey. 

Specimen of vertical hill shading for the 
use of the Departlnent and for trnin- 
ing Native apprentices to Hill 
Etching. 

Plan of the City of Calcutta, by Simms. 

Headings, foot-notes for Maps, Sc. ... I . . . 
Officc Scr~ln for Lettern and Maps ....., 
Seven11 Plates of Roulette tinting . . . 

V:,rious sniall Drawings and Specirncns of 1 
Writing. I 

Border and margin figures completed. 
Outline and wi t ing  completed. Hill 

Ktohing in proglees ; will soon be 
r e d y  for issue. 

Border and margin figures completed. 
Outline con~pleted. Writine in - 
progress 

Border and margin figures completed. 
Outline in progress. 

Border, m : ~ g i n  figures, and outline 
coniploted. Writing in l)~,ogress. 

Ditto ditto. 
~orrle13 and marginal figorcs com- 

uleted. 

I Bordra  and Grtrcale  lines conipleted. 

Borders conipleterl. Margi~~al fig~~rcs 
in  progress. 

The portions of Oudh engraved on 
these sheets in Fhgland, from old 
and o1)solete surveys, routes, kc., 
has been entirely erased. Dry prints 
have bcen taken from the plates, 
and fresh compilations from the 
Revenue Survey in 011dh are in 
plwgresa, for insertion on the bltrnk 
portions. 

Old engrnved Map. Two t1011hlc Elr- 
pllnut size pbtes. Cleaned. Outline 
and writing tooclred up and im- 
prcssions taken. 

Complcted. Printing for issue. 
W i t h o ~ ~ t  Hills. Completerl ditto. 
Old pl:~te. Nurnerous corrections and 

adtlitions have heen made to the 
Geographicnl infonnation on this 
plate, and also to the Series of the 
Gmat Triangulation of India, to 
represent results up to 1869. I n  
,~)rogress. 

Cornplcted. 

I 
Fdr~r  1:~rgc plates. Cleanctl, r~viqions 

and adtlitions up to date ; in p ~ o -  

Twn ditto. 
For tiuts an11 sl~:irlen OII Litl~ogrnpl~c~l . ~ 

hlnps, kc. 
For t l ~ o  llrc of Native npl~rcl~tici~n 

unilcr tminiog. 
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