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

ON THE 

TOPOGRAPHICAL SURVEYS OF THE BENGAL PRESIDENCY, 

S E A S O N  1 8 6 2 - 6 3 .  

No. 33, dated Caloutta, 26th April 1864. 

G E N E R A L  R E M A R K S .  

1. I ~ ~ n o ~ u c ~ o n ~ . - I n  continuation of my Report* on the Topographical Surveys of the 
Bengal Presidency for the two Seasons of 1860-61 and 

f No. 24 (a) dated 15th April 1863. 
,1561-62, the following narrative is submitted of the opera- 

tions and progress of the Topograpllical Branch of this Department for the past Professional 
Season of 1562-63, extending nominally from 1st  October 1862 to 30th September 18'63, tu 
which latter date all accounts and returns are made up, but in  reality they are not rendered to 
this Office before the month of December or January following. 

2. I n  addition to the Erccutive Establishments embraced in the last Report, a fifth 
has been employed i n  the Re~vah Territory, and although it 

Nulnbcr of Parties employed. 
returns no area of final work actually accomplished, yet  its 

first Season's work has laid the foundation for what is to  follow, and is, therefore, so much 
good work performed. The addition of this Party mas referred to in  paragraph 1 0  of my last 
Report, and its constitution is fully explained in the sequel. 

3. This branch of the Department has hecn further augmented during t,he current 

Extension of  Survcy Parties. Scmon'by three more Parties as per margin,* bringing the 
number up td eight, which are a t  the present time actively * No. 6, Cnssynb Hill. 

NO. 7, R:!iliootnna. engaged, as described under the h e d  of Executive Surveys. 
NO. 8, P C ~ U .  I n  succeeding reports, therefore, the area will be materially 

augmented. 

4. No. 6 Party has been raised, 011 the application of the Bengal Government, for the 
Cossyah, Jyntcah and Garrow I-Iills, to  survey the belt of Hills extending from the Brahma. 
pootra River on the west to the eastern head of the Assam Valley, and betwecn the Plains 
of iissam and the Plains of Mymcnsing, S y l h ~ t  and Cachar. This will embrace likewise the 
Anghami Naga IIills, falling within the British Frontier, which a t  present are almost entirely 
urtknown. No. 7 Party is an expansion of the old Gwalior No. 1 Party, illtended to take 
a p  the Itajpootana Agency, so as to make a greater ilnpressicn on the enormous area shewn to 
remain for survey thcrc, and will extend its operations westwards of Scinclhia's Dominions, or 
tllc Indore Circle or Agency. 

5. N ~ .  Y is an old cstn1)lishment which has been a t  work for some years, entirely in- 
depcnClent of this Del~~rtrncnt ,  but has 1101~ just been brought under the financial and 
admillistrativc cont,rol of this Oflice, in the same manner m all the other Surveys. Its field of 
camploymcnt is in thc Pcgu I)ivision, where i t  has already fillished about three-fourths of the 
whole Province, on a ~ y s t c m  peculiar to itself, the results of which have not yet been su&ciently 
developed or made known. The encluiry into thesc special operations, and the investigation 
of maps and co~nputatious of so m.luy years' standing, will be a very laborious task, for which 



my already over-taxed ministerial establishment is by no means prepared. The important 
additions thus enumerated, i t  mill be seen, exactly double the numerical strength of the Execu- 
tive Topographical Branch, and form a most serious accession to the labors of the Supervising 
Office. 

6. The following Statement exhibits the area, total cost and averave mileage rate of 
Survey. 12,965 square miles of final work have been com- 

Area, cost and rate of Survey. 
pleted, and mapped on t,he 1 inch, as well as f inch scales, 

besides an area of 20,048 square miles of Triangulation, laid out and executed in advance 01' 

the details :- 

No. 1. To ographical Party Gwa- 
lior anfcent ra l  India Surrey. 

Licut. Col. D. G. Robinsou,Supdt. 

3 0 .  9. Topographical Party, Hy.  
derabad Suwey. 

J. Mulheran, Esq., in Charge. 

KO. 3. To ographical Party, Gan. 
jam an! Orissa survey. 

Lieut. Col. G. H. Saxton, in 
Charge. 

Total Expen- 
diture for 
the season 
1862-63. 

s e i .  
2 a k % 

k 
; 2 g 
g 
4 

~ E S I ~ N A T I O N  O F  SURVEY PARTY. 

?To. 4, Topographical Par ty ,  
Chota Nsgpore Division Sur- 
vey. 

Cnptsin G. C. Depree, in Charge. 

REMARKS. 
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a .- 
5 * 
sag 
.s ,ox 
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Nn. 5, Topograpliical Party, 
Hewah Territory Survey. 

Lieutenant W. G.  Murray, in 
Charge. 

Totnl ... ... 

Square 
Miles. 

3,457 

2,333 

Besides the final work, 2,.56n square 
miles of Triangulation have alsj 
been completed. 

N. B.-The cost per square mile of 
this Party for the final Surrey or 
Topogrnphical details ronlpleted 
during the season of 1861-62 nras 
taken on the combined areas, and 
therefore erroneously given in my 
last report at  HE. 14-10. I t  should 
be Rs. 27-1. 

I n  addition to the final work, 4,046 
squnre miles of Triangulation hare 
also been completed. 

N. B.--The rate of final Survey or 
Topogrnphical detail3 completed 
by t h ~ s  Party during the season 
1861-62 was, for the same reasons 
an above, erroneously 
Xs. 16.13 per .quare rn$; 2; 
last report. I t  el~ou!d be Rs. 31-8 
per squnre mile, and Lbe genernl 
mean nverage, instead of Rs. 14-9, 
should have been Rs. 19-13. 

About 6,000 aqunre miles of Trian- 
gulation, in ntldition to tlie 'l'opo- 
graphical details or final work 
completed. Some of this was done 
in n prior season. 

Besides finnl work 3,010 squnre 
miles of Triangulation have also 
been completed. 

This Survey *having only started 
work in the season undcr review, 
no final work wns taken up. 

The Triangulation completed as a 
basis for future topograpllical work 
covers an area of 3,708 square 
miles. The ex enditure noted re- 
presents cost oFt,le Party since its 
organization in July 1862, and iu- 
cluding the cost of first ecluipment, 
Camp equipage, &c. 

I = mean rate per square milc of filial 
Survey. 

at a total cost of Rs. 2,34,230, which gives a mean average of Rs. 14-9-4 per square mile. 
' h e  mean average progress is 3,211 square miles each Party of final work, and 4,009 square 
milea of Skeleton Triaugulation in advance. 



7. From a comparison of these results with those given in page 2nd) para. 5 of my last 
Report for the two previous seasons, it will be seen that  

Comparative Results. during the season under review, the area finally surveyed is 

fully equal to three-fourths of the area completed in the two previous seasons, or an increase ot' 

Square 
one-fourth over the previous annual progress shewn in tlle 

* Area surveyed in I margin, *whilst the average area accomplished by each Partv 
the two seasons of = 1G,408 
18fi0-61 & 1861-62 has increased very materially, viz., from 2,061 to 3,24,1 

Do. in season 1862-63 = 12,965 square miles, thus shewing that  the exertions of the Officers 
employed have been well directed and highly successf~~l. 

8. This improverncnt in the general progress, as I anticipated in  my former review, is 
Rs. A. P. very satisfactory and commendable. The mean average cost 

t For 1860-61 and 1861-68 19 1'2 0 
For 1862-63 ... ,,. 14 8 0 per square mile is also materially reduced by about one- -- 

Difference ,,, fourth as detailed in the margin.+ 
-- 

9. This cost, which is equivalent to  29s. 0d. 4 farthings of English money, is very 
moderate, and when i t  is further considered that, owing to the expansion of the Topographical 
Branch of the Department, i t  has been necessary to introduce into each Party a large propor- 
tion of untrained Agency, which does not for a t  least tmo years yield a r e t r m  commensurate 
to the expense incurred in  instructing and training, the results obtained must be considered 
very satisfactory, and the prospects for the future, when the entire machinery employed will 
be in full working order, are most cheering. 

10. The area assigned for Survey to this Brancll of the Depai-tment, chiefly Native States, 
was previously shewn to amount to  the figures noted 

Extent of Topogrsphiml Surveys to be accom- in the margin.1 To this must now be added the 
plished. Province of Pegu, the Survey of which has just. 

f Page 3, para. 9,  printed Report. 
Sqr. miles. been placcd under the control of this Department. 

Previously reporled . . . . . . . . .  3,83,838 Of this, the larger portion has already been sur- . . . . . . . .  l'egu Division 32,250 -- veyed. The balance remaining to be provided for 

Completed during past 3 seosons 
41161088 is still very large indeed. Of this, it is expected 

by Regular Depmtlllellt .. 29.373 = 48,892 that  about 20,000 square miles will be completed . . . . . .  Ditto inPcgu 19,519 -- during the current season. A t  the existing rate 
Dalnnce remailling 3,671'96 of progress, therefore, there is a t  least 18 or 20 

years' work for the present number of Parties. 

11. I n  addition to the above Surveys however, which constitute the regular Topographical 

E~~~ TopogrRphicnl pRrties Branch of the Department, another Topographical Survey has, 
nerte(l Brnnc'l. I am informed, been commenced on the  Bombay side, i n  
Guzrat or Icattywar, which the Government have entrusted to the Superintendent of the Great 
Trigonometrical Survey. I am, therefore, not in a position to afford any information as to  what 
is really being done there. I n  the first instance I was applied to  by the Bombay Government 
for a scheme and estimate for this Survey, and was placed in communication with the 
Political Agent of Kattywar on the s~~l;ject, but after certain correspondence with the Bombay 
Authorities, I found that  definite instructions had been issued by the Military Department 
direct to the Supcrilltendeilt of the Trigonometric$ Survey, who informs me that  he has pu t  
the Survey in train. 

12. There are likewise other Topographical operations combined with the Great Trigono- 
metrical Survey of the Himalayahs going on in Kashmir, Thibet, Ladxk and Baltistan, under 
Captain Montgomerie, which are fully reported on by the Superintendent of the Trigonometrlcal 
Survey. This Survey is a special one, which has always been conducted by the Officers and 
Stalf of the Trigonometrical Survey. The scale employed is only 4 inch to the mile, which is 
sufficient for such a mountainous country. The whole of this will be completed during the 
present summer, and i t  is intended to take up afterwards Kumaon and Gurhwal from tlle 
Nepal Frontier, and sanction has already been given for this Survey. 



13. The various records and Maps of each Party, as detailed under their respective heads, 
have been duly received in this Office, and supply a large 

Mnps cmd Records rendered. amount of geographical materials to be worked up, and which 

will be turned to immediate account. The completion and rendering in due time of all the 

seasonsJ records in a style of progressive improvement, is very creditable to the management of 
tlie Officers in charge of Parties, and to their several Subordinates. No arrears, it is reported, 

exisGsucll few records as have been detained being required for reference as the Survey opera- 
tions extend. 

14. Of the 1 inch and ) inch Maps received into this Office, the former have to 

Re-prodoction of Naps Photo- a large extent been reduced and printed by the Photographic 
grn11I1y. process, whilst the latter have been re-produced on the same 

scale. A printed impression of the f inch Map of Gmalior is annesed as a specimen of 

tlrc style of Photograph taken. I may mention that  copies of this Map were sent back to 

Lieutenant Colonel Robinson, for presentation to the Maharajah Scindiah and the Political 
Agent, the same week the original was received. The original was not executed expressly 
for Photography, hut the copy, whilst i t  is of course a perfect fac simile of the original, is a 
a most practically useful Map, and the attainment of such copies within a few days is a grand 

in advance, and saves Executive Surveyors from the vast labor of making manuscript 
copies. 

1.5. The 1 inch Sheets have likewise been re-produced on the same scale for the Jhelum 
Gnalior Survcys, and in the Ganjam and Chota Nagpore Division Surveys, where the 

is very mild and of less importance and value, the Photographs have been reduced to 
half scale. These Sheets are most useful and answer all immediate local purposes. They have 
been freely supplied to the District and Police O5cers;  specimens of both Scales are annexed. 

16. The advantage thus gained by the early dissemination of Photographed copies may 
be appreciated when I mention that up to within a very late period no single map of a,ny of 
t,lle Topogmphical Surveys now going on fbr so many years had ever been published or issued in 
ally w q .  Owing to the extraordinary progress of the ltevenue Surveys, and the utter incalla- 
I)ility of the very small Lithographic Establishment attached to this Office, competing with 
tllc area surveyed annually, no Topographical Survey Map has as yet been lithographed. Olle 

or two Sheets of the engraved Atlas of India," containing * Nos. 114 and 115. 
portions of the Ganjam and Chota Nagpore Surveys have .- - 

very recrntly been reccived from England, but with these exceptions, the valuable Geographical 
materials prorlucecl by this branch of the Department have remained in abeyance. The Maps 
of J h e l ~ ~ m  and Rawul Pindce, the Surveys of which commenced in 1851 and ended in 1859, 
arc still nnpnblished, the originals having all been scnt several years ago to England for the 
purpose of being engravcd or lithographed, where they still remain. The return of thcse im- 
portant au,l bea~~tifiil Maps is most anxiously looked for, and the subject has been separately 
brought to notice. 

17. I n  the Photographic branch of the Office our means and appliances are small, con- 
sisting of two Sappers only, as described in my General 

Pl~otogmphic nranch. Narrative Report,t paras. 53 and 64. A glass house of suit- - 
t To Forcijill Dr~)altlnellt No. 43 A, able dimcnsio~ls lias reccntly bccn crccted, arording dvery d3ted 15th Sc l~ lc~nl~e l .  lS(j2. 

ConvenienceJ and a good R c d u c i ~ ~ g  Lcr~s, by Voialltlander, rcs 

well aa another large triplet o ~ ~ e ,  sl~ecially made by lloss, have been addcd to the Camcra, 
which will greatly facilitate thc taking of 1 : ~ r ~ c r  Plates, n s r~pl~ ly  of the proper size glass for 
which I hope soon to obtain. The following Statement c~hihi tu the cxtent of work performed 
hy this Branch for the year ending Slst March 1864, amounting to 2,524 Prints, or imprcssiolrs of 

n ~ .  A. I*. Sections of Maps, a t  a total cost for JSstabliehment and Con- 
E*tnl>lishmcnt ... ... 2.400 0 0 
ContiagenciM .,. , , 2,33$ ti~lgericies, including Chemicals, of Its. 4,73E-5-1. For this 

-.- sum we have not only the above number of Prints, brit the Total ,.. 4.534 B 1 --.- Negatives for further copies, as well aa thc Plates, which arc 



:ivailable for other Maps. The expense of two Lenses and rt Rolling Press is also included in 

the above expenditure, which is so much stock :- 

- 

18. The chief want now to bring this Photographic process to  general practical account 
ill the Dcpa.rtrnent is to have sufficient superintendence to manage it. A qualified Officer who 
might dcmte his entire t,ime to i t  in elaborating the system is necesliav lit11 some slight 
inferior Bstnllishment for performing the commoner details. The coloring and general style 
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Sumbulpore and adjacent Alehals 

... Ganjam and Orissa Sumey 

Degree Sheet, Gwalior Topogra- 
... phical Survey . . .  

Gwalior and Central India Topo- 
graphical Survey ... ... 

Oudh Revenue Survey, Final Sheet 
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Districts Derah Ishmael Khan and 
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of the Departmental Maps ia now in keeping with these requirements and will be carefully 
attended to. The same system as observed in the Ordnance Survey Office a t  Southampton, 
with similar means to carry i t  out efficiently, should be provided for. The adaptation of thc 

I'hotozincograph or Photo-Lithograph process requires to be matured; as yet little or no pro- 
gress has been made with this or with the Anastatic process, which we so much need for the 
reproduction of our old lithographed Maps now out of print, and for which the demand is 
always incresing. TO this end the services of an Officer possessing good qualifications as a 
Photographer, and who has had a sufficient training a t  Southampton might with great 
advantage be made available. 

19. The t i o  SapperP who have been engaged in this duty since the 1st  June 1862 have 

Corpornl Nackenzie. afforded me very great satisfaction ; they are both painstaking, 
Sapper Crossley. intelligent and well-conducted men. They have hitherto 

Jrnwn a consolidated allowance of Rs. 100 per mensem, inclusive of all Military claims for 
Clothing, Rations, &c. ; and i t  was proposed in the letter from the Chief of Military Finance, 

No. 865, 20th ,862, as per margin, to increase this allowance to Rs. 150 per men- 
10 Miitnry Department. sem, after a specified period of approved service, on my re- 

port of their qualifications and conduct. The time has now, I am of opinion, arrived for carry- 
ing out the suggestion of the Chief of the Military Finance. I have had great satisfaction 
therefore in testifying to the highly deserving character of both the Sappers, and I trust the in- 
crease specified and separately applied for may be sailctioned from the 1st  May next. The 
small extra expense may easily be met by a transfer from the Departmental Budget. Tlte 
Sappers have likewise been recommended for the Rank of Sergeants on the Unattached List 
in conformity with the rules prevailing a t  Army Head Quarters. 

20. The labors of the Lithographic Branch have been increasing, and many valuable 
additions have been made since my last report, through its 

Litl~ographic Branch. 
Agency, to  the published Geography of India. A t  the same - .  - - -  

t,ime, from the causes which I have so forcibly and repeatedly brought to  the notice of the 
(iovernment, viz., the utt,er inadequacy of the small Establishment allowed to grapple with such 
:m overwhelming amount of work, as is now produced by the largely increased numher ot' 
Executive Surveys, me are only able to bring out about one-fourth of the area annually sur- 
veyed, whilst the arrears of geographical materials now waiting to  be lithographed are esti- 
n~ated to employ such an establishment a period of about 16 years. Some increase to this 
~iseful branch of the Department is a matter of the utmost moment, and I trust i t  lnay not he 

much longer delayed. 

21. Unal~le therefore to meet the demand as to quantity in  t,he issue of 1,uhlished maps, 
it is sat,isfactory to be able to say, that  the quality of the work turned out is of a vcry superior 
order, and t,hat constant improvements are being made in the st,yle and execution of the pub- 
lished maps A specimen Map of India printed in colors is annexed, as a fair sample of thc 
style of work now performed. 

22. I n  compliance with an application made by myself some time ago, the Right Hon'ble 
the Secretary of State sent out from England (luring the past year Mr. White, a Chromo 
Printer, for the purpose of tinting our maps on thc stone, to save the great Ial~or and delay of 

poloring by the hand. Mr. White was engaged in England on a salary of L7 per week, or 

h. 300 per mcnqem, and he arrived here on the 27th July last. His qnalificatious ale those 
of a Mechanical Printer only. He is no draftsman or artist and understands nothing more than 
his own immediate work of printing, the style of which is unexceptionable. I regret to adcl 
that his health failed so much as to compel him to return to England under medical ccrtifi- 

Military DcpRrtmmt, N ~ .  ~ 5 5 ,  dated cate, and by the orders of Government cited in the margin, 
tlre 17th Ymcb 1861. Ite waq granted leavc for one year under the ordinary Ullcove- 
nanted Absentee Rules, and he quittcd Intlin on the 43rd March last. 



23. The inadequacy of the Staff of my Ministerial Office in  its several branches, to cope 
with the pe~-petually increasing nature of the Executive Snr- 

Reviaion of Ministerial Office. 
veys, as alluded to in para. 19 of last Report, has been fully 

discussed during the past year in  the correspondence as per margin." The representations I 

'Survrvor aenernl to Military Depart- therein made were admitted by the Chief of the Military 
~nent ,  N;. 23, dated lltll  April 1864. Finance Department, to prove that  some addition was neces- 

Clrief Military Finance to  hlilitnry 
nepartlllent, No. 511, dated the 24111 sary to the existing establishment, but  he advised that  a tho- 
July, Docket No. 4801 dated 201h rough investigation should be made into the office business and 
August 186*. 

Surveyor General to AIilit~ry Depart- arrangements of my Department, before any satisfactory report 
ment, No.76M,dated16tl1Octol)cr 18G3. 

as to the increased means to be allowed could be drawn up. 

24. Consequent on the above recommendation the Government of India in  the Financial 
Department directed s special enquiry to  he made with a view 

Special enquiry. 
of placing my Central or Ministerial Office on a better foot- 

ing, and also for giving a systematic organization to the whole Department. For this pur- 
pose Lieutenant Colonel Dickens, of the Department Public. 

Proceedings No. 5980, dated 3rd 
1)cceniber 1863, also No.  6384, dutcd Works, was appointed in  Decernber last, in communication 
214t December 1863. 

Xecei,,ed with Military DepRrtment, with myself, to  carry out the investigation which has for 
704, duted 29th Uecelnher some time past been going on. Pending the consideration 

1863. ' 
and final orders on the report which tllis Oficer mill, in dne 

course, submit, the pressing difliculties we labor under which I brought to the notice of Govern- 
ment a year ago must not only continue, but increase in  proportion with the expansion of the 
Executive Surveys a s  above described. The elaborate enquiry which Colonel Dickens is making 
I I ~ S  entailed considerable extra labor on my existing Establishment, but his wants and require- 
ments have heen cordially responded to. 

25. During the past year I proceeded on a tour of inspection of certain Survey Parties 

Tour of Iuq~ection. 
both Topographical and Revenue, the results of which will be 
found detailed i n  the paras. noted i n  the margin." I ylmc * Paras. 46, 47, 48, 140,1~kl, 142. great importance on the advantages of frequent person:~I 

conlmullication with the Officers of my Department. The Revenue Parties visited are reported 
on in my separate report on that branch of t,he Department. During my absence from the 
Presidency the charge of my Head Quarter Offices devolved on Lieutenant Colonel Gastrell, the 
Boundary Commissioner of Beugal and Behar, who conducted all the current duties ; and I am 
greatly indebted to this excellent Officer for the cordial and efficient aid he rendered me. 

26. The business connected wit,h the sale of ma.ps to the public has continued to enta.il 
very heavy and respo~lsible duties on this Office, for which adequate establishment has never 

The accounts and cash transactions involved have now risen to such a degree as to 
the possibility of my continrling to  carry then1 on longer ; and I have, therefore, under 

+ Home No 1365, the :~utllority of a former order of Government,* macle over 
~ 1 s t  Ortobcr 1855. a11 sales of maps to the Cdcntta boolrsellers, f r o n ~  
t,lle rommenc~ment of the ensuing financial year, from \rhicll datc cash transactions, i t  is hoped, 
will cease. All applicatiolls from omcials 60tzd Jillc! on the public scrricc will be supplied as 
r~snal from this Department; a notice to thc above effect has been publislled iu the Goverllment 
Gaaettes and pul~lic papers. The account ~ a l c s  of maps are renderccl in the Civil Department,, 
and appear in the Rcport on the Revcnue Surveys. 

27. The annual despatch of geographical materials to the India Office, for the year end- 

,,rPllatC1l of gcORrnPlli,,nl illg :jlst i\farch 1SG$, s per margin," is a very large one c011- 
to Rnglnnd. taininq mxny valaablc Charts of the Great Triangulation, and 
a stntcmmt A, wit11 I,*ttrr to Blili- rnat~rio1s for the entire, or partial completion of' the Sheets 

tory I),~l~artment, No 21, duted t l ~ c  
~ 1 s t  Alurcli 186%. Lhe Indian Atlas as specified, bcsitles copies of the District 

Atlw 9hcrtq conl~lletcd xoq 15, 16. and other general aud miscellnueous Malls lithographed a t  
29. 106. 108, 115. 

Iportions of ~ o s .  I ,  9, 64, 66, 72, 73, this Oflice. These, together with the materials previously 
74, 107. transmitted for Noq. 17, 28, 30,31,119 and 120, all of which 
arc still nnpl~l~llslrcd, ~ 1 1 1 ,  ~t is I ~ o l ~ e l ,  r~ccive tlrc carllest possible attention of the G e r g ~ a ~ h r r ,  



as the wants of India for good maps are of the most ~ r e s s i n g  nature, and severe disappoint- 
ment is felt by the in  these days of progress, and investment of capital. M y  anxious 

attention is always directed to the earIy transmission of the results of the Survey of India 
to  the Geographer in England, and by the ever zealous and efficient exertions of Mr.  James, 
the Head Assistant and Chief Draftsman of this Office, the work is turned out in a manner 
which reflects credit on himself and on the Department. Mr. James' services continue to  afford 

me the highest satisfaction. 

28. The Budget for the Financial year of 1864-65 amounts to  the sum of Rs. 5,94,96G 
as detailed in the margin. This is exclusive of the Trigono- 

Depnrtmentnl Military and metrical and Revenue Branches. It was decided by the 
Civil Esti~natcs. 

Goveinment of India, in l'roceedings No. 1140 A, dated 11th 
TITLE I. 

1, ~, lrvevor  aerier- R~ AS. P. December 1862, and of the Board of Audit in No. 217, 
nl's ~ c p n r t n ~ e n t ,  Cell- 
trnl Ninistcrinl OWce. 

dated the 2nd January 1863, that  the charges of the Trigo- 
including Correspond- nometrical and Topographical Surveys should remain as here- 
ence. Drnwing. Litho- 
graphic, Pl~oto,vmphic, tofore in the Military Estimates, but that the Salary and 
and O b s e r v a t o r y  
Rranches ... l,e7,10s 0 0 Office Establishment of the Surveyor General, and the charges 

2. MntI~ernnticnI In- of the Mathematical Instrument Maker's and the Litho- 
strument Estublisli- 
n~ent  ... ... 26,893 8 o graphic Departments are to be adjusted in future as-Civil 

3. T o p o g r a p h i c a l  
Pnrvrjs 8 ,  Executive charges. The Estimates for the above items having hitherto 
l'drties ... ... 4.403967" 9 lo been entrusted to the Military Finance Department for revi- -- 

Total ... 5,94,966 1 l o  sion, i t  was declared desirable by the Board of Audit that -- 
they should continue to  be audited in the Military Depart- 

* Suacept~ble 01 aome reduchon as regards 
PP*. ment as a t  present, but that  they should not in future appear 

in the Military Budget, but be forwarded after revision by 
the Chief of the Military Finance Department to the Accountant General to  the Government 
of India for entry in his General Budget Estimate, in accordance with previous practice. The 
Bills are therefore now audited in the Military Department and passed as a Civil charge, 
for payment from the Government Treasury a t  the Bank of Bengal. 

29. The Estimates for the Executive Topographical Sul-veys are made on the full 

ni&cultv of working up to  ti- strength, or authorized maximum grant  for each Party, but 
mates. i t  is not possible always to work up to full strength or the 
allowed means, owing to the particular nature of the work, and the precariousness of the 
Subordinate Agency, as well as tlie great difference in local circumstances affecting each Party. 
The object aimed a t  is, of course, to make thc actual expenditure and the Estimates as identical 
as possible, but with Survey operations carried over such diversified countries, the expenditure 
and economical working of the several Establishments must depend greatly on the nature of 
the work to be performed, as well as on climatic and various other considerations, which neces- 
sitate the strength of Field Parties to be varied. Some allowance ought, therefore, to  be made 
when reviewing and comparing the actual expenditure with the Estimates of so peculiarly 
constituted a Department. 

30. The Mathematical Instrument Workshop and DepGt which is so useful an appendage 

Mathemstical Instrument ~ ) ~ ~ b t  and of this Department, and under my superintendence, 11:~s 
\ V O T ~ . ~ I I U ~ S .  reccntly suffered a most serious loss, which I deeply regret, 
in the death on the 11th February lS6.E of the respected Seid Molisin, who for 4.0 years had 

served in the Survey Department, ant1 as Mathematical Instrument Maker. The mechanical 
abilities and perfect knowledge of all Departmental Instrumental reqniremenb, of this faithfill 
and efficient old servant of the Government were held in high repute, and his place cannot be 
filled by any Member of the Department, either European or Native, possessing the required. 
mechanical qualifications ; and I believe there is no one likely to be found in this country fit 
for such a sitnation. I have therefore submitted my recommendation that  a suitable Instru- 
ment Maker may sent out from England on the same footinq and termn as Mr. Barrow, 
who formerly held the appoilltment when 81r Georgc Evcrcst wm S~urveyor Gcneral. 



31. The extension of the Topogra.phica1 Surveys has created a p a t  drm:~nrl fur 
qualified Assistants for transfer to tlie new l'art,ies, atltl for 

Yncnncics of Sub-Assistants. 
suitable candidates to fill up the vacancies in the- 1unc.r palleu. 

At  the present da.te, there are 13 vacancies in the regular Establishments, as 1)rovidetl for in 
NO. I Party . . . . . .  2 Budget, (detailed in the margin ; ) and if t l l ~  Peg11 Survcny 

. . . . .  ,, 2 >. 1 
,, 3 3 ,  , ,  , ,  

is to be raised to a similar strength, a.nd placed on a par ~ v i t l ~  
. . . . . .  .. 4 ,. 1 all the others, then five more mill be necessary. Tl~csc. vac.:111- 

,, 5 ,. . . . . . .  I . . . . .  ,, 6 Y cies are recruited as fast ns circumstances will permit, I J I I ~  thv . . . . .  ,, 7 3, 5 - required qualifications, mental ns m l l  as physic.:~l, are very 
l 3  difficult to obtain. I am happy Ilo\\re\~cr, to I)e aljle to s t :~tc  

No. 8 Pilrty . . . . .  5 - that  I have four promising young men now in t,he OfIi(:r- a s  
Totd .. 18 

- APprentices, who are qnalifying themselves it1 dra.ftslnanshi] I,  
\\,llo may l ~ e  expected to be ready to .join a Sar\rey by the ensuing field seasol). ' l % ~ ~  

prospects held out are now of an improved character, and we have a riglit to  eltllect slllieriur 

n Ions. cl1~alific t '  

32. The specification of the details regarding each Executive Survey Part)- is as fi~ll~)\\-:. .- 

E X E C T J T I V E  S U R V E Y S .  

No. 1, TOI'OGII AIBIIICAL PAIITY, 

Gwalior. a?trl Cenlrnl I n d i a  Swr.l.c:r/. 

:33. Tile entire Party of the s t reng t l~  marginally noted started from Ilcccss Quartcw 
: ~ l ~ o a t  the beginnitlg of Octol~er, reached l)holcporc on t l ~ r  

Senson 1862-G3. 
20th. and resumed work in the G~valior State on the 221111 ot' 

~ i ~ ~ ~ t .  ~01. 1). G. Itobinsol~, n. s., 
S I I ~ N : ~ ~ ~ I ~ C I I ~ ~ ~ I I ~ .  the same montll. Fever prer:~iledil~l in Camp chiefly alnol~qrt, 

I~iri~t. (;. Stralrall, 11. E., Assiytant Native Est~nl~lisl~ment for :I mhnth at'tcr t : ~ l c i ~ l ~  t,he licltl, 
I'.serntirc OHirrr. 

[,icllt. R.  V. I{i,ldcll, n. n., Assistaut o\ving, it  is believed, to the variation of temperature I)tat\vccl~~ 
Execlltivr 0tlicl.r (doiilg t1ut.Y.) the clays and nights, wl~ich, daring the mont,hs of Octol,tsr 

M r  I<. Horst, 
.I. I{n~icss, ant1 part, of NovemLer, is very marked. I t  h:~s often I~ccn .. 

,, 11. -1. I i l l l~ t ,  
,, (+. P. Cl~ill. observetl that tlie too early taking the ticl(1 with large Estab- 
,, E:. s. 1'. Atkinson, lislltnents for Survey duties entails a great deal of' sicktless, 
,, W. Cl~i~lnlian, 
., J .  H. H u ~ s e ~ . .  ant1 proves far from advantageous to\vards effect it^^ :I goo11 

NATIVE SUBVBTOIIB 011t~~11~11. 
Al)~hn)l  Sonled Rlil~n, 
.11):1ln J'ersl~nd, 3 1'. The operations of t,hc season extended thronq11 
l<allcu I'ersbnd. portions of the Native Statcs of Dl~olepore, Kero~vlee, C;W:L- 

lior and Duttcah. Owing to the Triangalat,ion l ~ a r i ~ l g  I)een 
Uiaposnl of the ~cvernl field pnrtica. 

\\?ell advanccd during the t\vo former seasons, Lieutenant. 
Colo~lel Rol)inson clcvoted his t,ime, on first taliing t,he Field, to instructing his J i l i l i t i~r ,~ 
hssista.trts in pla.ne tabling and thc delincntion of' gro~uld. Lieutenant Strahan's artistic sliill 
:tnd ~l:~t,,lml t:~leut Snr Dra\virtg cnnhled hiln very soon to mastcr this portion of his tlntie.;; 
Ile was t.hctt left t,o finish t.hc scction ol' ground allottcd t,o Itim, instruct his Nat,ive Snr\~c.~ors ,  
;,utl :~t'tcr\va.rtls t)o t:rkc part in minor Trin.ngulatinn. Lieutelmnt ltidtlell, ternl)or:~rily l)l:tre(l 011 

, I~is  %urvc-y tin thc special ol,jcct of deriving his first instrl~ction from the best School, 
.~lilloltgI~ I I C  s11fi~e11 t'rom rc.pea.ted attaclcs of' fever, made fair progress and completed the 
~11'vt.y 01' tho groltnd al)portioued to him. The field work of' both thesc Officers \ ~ ~ : w  insl)ected 

tllr S,~~)crint,ct~tlcnt during the month of Deccml)cr, and was favorably reported 011. 

::,",. .\f't,.r having fairly started l , l~e several detail Parties, and see11 all his Assistants 

, % .  I ,.,,,niq,l:lri,,n nllll inapcrtioll of 1)ropcrly a t  ~ o r k ,  Lieutcnaut Colonel robin sol^ ~ornmel lc~~( l  
H I . I ~  IVOV~;. triangulating. L i c ~ ~ t c n a ~ ~ t  St,rahan, who had completed lliJ 

sc.clic,ll of dct:~ils, also joined thc Head Qnarters Camp with the view to rcccivc? instr~ictic~rl, 
;,lltl t;llil- ~,:rrt, in talc Triangulation ; tllc lin:~l ol~servations thr the net. mork of secolldary 
t ri:Ll~K\~hs \\-:w 11ow taken nl), cslcnding South to the ~)ar:lllcl of :!>" and li'est, as Llr as: tllc 



lioonoo Rivcr on the meridian of 77" 15') and an nrea of 2,SGO square miles, carefully covered 
wit11 :I snital)lc llnmber of points for f11tul.e detail operations. 

3(;. OI1 \rorkillg to\var(ls the Koonoo River, the dense forests acl.joi~ling nhich one of 
the Native Surveyors had failed to pelletrate, Lieutenant 

J,ornl rlitfireltir~. Culol~el Robinsoll carefully reconnoitred the ground, and 

( ( I ~  tlrc interim I ]lad done a large amount of Triangulation and reconnoissnncr and 

I (  canme to tile conclnsio~~ that it  would be an enormous waste of time and molley to atteml)t 
to carry tile Triangulation across the wooded plateaus on the KoonooRiver a t  present. After 

the triangnlation has I~een carried round it, perhaps i t  may be feasible to  carry the Triangu- 
j:ltic~ll over it, or a t  any rate to LK a number of points by mcans of observations inltcll Ivitli 
a reflecting Instrumeut, from the tops of bamboo platforms (machans) placed on the tops of 

((trees. The top is so flat, and the trees so high, that  i t  seems allnost useless to attempt 
( [ tn  build tt)mers and clear lays, and at same time the plateaus are so intersecntcd IJY 
" rnormons ravines or valleys, that i t  mould be almost impossible to do anytlling 1jy mere 

traler-in? with chain or peraml)ulator, thong11 doubtless these means mill be of assistancae 
" in place4 where the grass has been burnt. Again, until the weather gets quite warm, the 

grass i q  so high, that a Surveyor is almost buried in it, and for this reasou, let alone the 
numerous wild animals, they ought to have elephants, kc.'' 

7 .  The country south, south-west and west of Gwalior, or the higl~lanils intersected 1)y 
tllc S:~tll;, Asan, Kooaree, and Koonoo rivers, appears to be about the most diffict~lt fOr Survey 
oll~r"ions that can well I)e imagined. The plan suggested of worlring round the Koonoo 
]'lnteau, :ultl then endeavourillg to pick up Ly points within it, is the only one likely to l ~ e  
tt.n?;iI)le ; the plateau is extensive and it  must dealt wit11 cautiously, with reference to mala~i;l, 
:~nd  riqk to life. The esperiencc and knowledge of the Surveyor himself can alone enable him 
t~ rnx*ter such difficulties, which have been well discussed between Colonel RoLinson and 
1nyst.11; and I have every trust that the energy and skill of the Surveyors will be sufficient 
to overraome them. 

:5\. \Vithont Xlephants of conrse such tracts cannot Le penetrated with any degree of 
I .  AII arnple snl)l)ly of' such animals is thereforc al~solutely esssential, and i t  is satisfactory 

to find that, nnder the speciGll provision made in the Foreign 
XI, 63i,  (li~tcd 31st Decem- 

I ,  r lH(i3. Department letter cited in the margin," Elepl~ants may I)e 
l~orroweil from the Native Chiefs in the furtherance of the 

S~lrbe*! t , f  their respective States. 

:;!I. On the 20th of hIarch Lieutenant Colonel Rol~inson ol~tained a month's privilege 
Ic:lve (-,,I ;\Ivtlir~:~l Certificate, owing to the general state of his health, which h d  l~een much 
sI1nlie11 I,?. :I mcrst serious ncchident from the clischarge of a Rifle, the ball from which penet,ratetl 

his 1,igIit 11:111(1, and forced the Saperintendent to  scelr Medical aid a t  IEtawa. I-Ie conseclllentIy 
nl:ltlc ( , \ - ( , I .  ~l~:~~.g,rc of thc field work to Lieutenant G. Strahan with the following directions :- 

J r v  in<tr~lc.tions to Lirutcnant Strahnn, as  rcgm(1s the Triangulation, were to wnrk I ~ ~ I V I ~  

tl, L . ~ t i ( ~ l ~ l ~  '?.v)O, re-measuring the great tridnglcs of the great Arc sclies on four zeros, if tire 
ntaatll~r wonltl pi-rmit of i t ;  if not, to conline hin~self to covering the ground wit11 secon(lary 
t r r : i ~ ~ ~ l r ~ - ,  I):l~c~tl on the old great arc Stations, tnltinq the centres of the platforn~s or rrlills as 
r ~ . ~ ~ r ( ~ s t m t i n ~  the ccntre of the Stations a t  all those places whcre the Stations Ilad I)een destroyed." 

1-0. Tllesc inetructions were carried oul in the following manner, m described hy Colonel 
R ~ I I ~ I I ~ ~ I I  :- 

" The weather was hot when I left Camp, and soon l~rrarne too hazy to admit of his (lniIlg 
n~t,rc* than litlfilling the sccond part of thc instruction.; ; a11c1 tllilt I IC  did with so much di&lllty, 
: I I I I ~  he ~l l lkrcd so much from the exposure, tllat evel. \111cc hi* llaaltll 11% 1,ecn in a very bad 
bt.~tc'." 



4'1. The state of Lieutenant Strahan's heath is very rnl~ch to be reg~setlcil, and thc morr! 
so as his scrviccs just a t  present are much required owing to the transfer of the charge of thc 
Party by Lieutenant Coloncl Robinson to Captain A .  B. Melville, Assistant Surveyor from 
the Kashmir Survey, on the 10th November last. Liel~tcnant Strahan's professional knowletlge 
and experience in the District under Survey is of great value; and I am happy to Ile 
able to state that  he is now improved in health and likely to  remain a t  his post. 

42. The nature and amount of work completed is as 
Field work co~llplcted. 

follows :- 

Square Milcs. 

... Triangulated in advance ... 2,560 

... Secondary triangles ... 55 Completed. 

Second Class triangles ... 
Minor triangles ... 
Ileights ... 

4,3. The Topographical details completed, in addition to  the Triangulation in advance, 
amount to  3,467 square miles, consisting of the eastern 

Area topogrnpllically survexetl. portion of the Gwalior State, as far as the meridian of 

square ~ i l ~ ~ .  78", and down to about the parallel of 25" 30'. This area 
1,ipotennnt G. Strahnn ... 1 4 ~  effected by the several Assistants, in  the proportion as per ... .. n. v. Riddell 296 
31,. H.  ~ o i - s t  . . . . . . . .  415 margin, has . been completed with the  utmost accuracy . . . . . . . . .  ., .T. Danes. 600 ... H. J. nds t  zoa and minuteness that  plane tabling is sl~sceptible of. The ,, . . . . . .  .. 1' ' . . , . . . m e  326 area is moderate for so s t ro l~g  a Party, but several of the  . . . . . . . . .  ., E. Atkinson 522 
,. .I. 11. Hussey . . . . . . . . .  297 hands mere new to the morlr. As the Junior Surveyors gain .. W. Cl~aptnnn . . . . . . . . .  208 

Native s~~~~~~~~ ~ b d ~ ~ l  snrn,,d experience I have little doubt that  the fnture outturn will 
Khnll . . . . . . . . . . . .  increase considerably. Atlas Sheets Nos. 68 and 69 have thus Native Surveyor Joula Pcrsllsd ... 297 - been filled up completely, and portions of 60 and 51  have beell 

Total ... 3457 - also done. New editions of the two former may now be 
published. 

Rcccss Dulics. 
4'4. The records completed during the Recess are as fol- 

lows :- 

Kntirc comp~~tations up to date. 

C;cnc~.:~l Report Volumc, fair copied, and completed. 

... ... ('opies of Angle Books ... ... ... 12 Originals. 

... ... Village Registers ... ... , . . ... 1 0  ,, 

CIIARTS A N D  MAPS, 

No. 1.-Cl~art of Triangulation, showing the Principal, Sccoudary nntl Minor Stntiolls 
(01' t l ~ s  (is:dior ~ L I I ~  Central India Tol)ograpLical S u r v q ;  season ISGO-(il-62-03. 

,+ 

I! 1 60, ?.-Cllnrt d lo~visg  the arrangement of tllc fiincipal, Secondary and Minor 
2 . - J, I '1'1 i ; l ~ ~ ~ ~ ~ l ; t t i o n ,  and of' :dl t l ~ c  intersected points to illustrate the Gcucral lieport Vollune. 

~),bgrcc Sllcc,t Nu. 1.-l'nrts of Gwaliur, Dllulpore and Dattinh States. Scale 
T= ; I  
$ [ 1 lm~l,>. L 1 i111.11. 



(Sheet 1.-Part of Gwalior Territory, size 20 minutes of latitude by 30 miuntes of 

I longitude. 

I ,, 2.-Parts of Dl~olpore and Gwalior Territories, size 30 minutes of latitude by 30 

I minutes of longitude. 

1 , 3.-Parts of Gwalior and Dattiah Territories, size 30 minutes of latitude by 10 
2 1 minutes of longitude. 

! I ,, (.-Part of Gwalior Territory, size 30 minutes of latitude by 30 minutes of 
r= { 
E l longitude. 

f I , 5.-Parts of Dattiah and Dwalior Territories, size 30 minutes of latitude a ~ d  30 
-I 

VI minutes of longitude. , , 

I ,, 6.-Parts of Gwalior and Dattiah Territories, size 30 minutes of latitude by Y O  

minutes of longitude. 

I ,, ,.-Parts of Dllolpore and Gwalior Territories, size 30 minutes of latitude hy 30 

C minutes of longitude. 

45. Of the above, all have been safely received in this Office with the exception of' 
Sheet GI* which the Superintendent has retained for a time 

* Sillre received. 
owing to two small detached portions of the Dattiah State, 

which c o ~ l d  not l)e completed during the past season. 

46. TJnder the orders of Government as cited in the margin?, I proceeded in the n ~ o r l t l ~  
of May last to inspect this as well as other Parties, 110th 

t XI). 223, dated 9th April 1863. 
of the Topographical and Revenue Branches. I had freclnrilt 

Illxpection of the Party. opportunities of visiting Lieutenant Colonel Robinson's Ofiicr 
a t  Landonr, where I entered into all the details of work which mere going on, and I am able to 
express my entire approval of the manner in which the season's work has been carried out, 
the Triangulation and Topography laid down, and the maps and computations brought up. 

1.7. The whole of the past and future operations were fully discussed and explained Ily 
tlte S~~prrintendent., in connection with the records of his Office, which I found in systematil: 
ol.tler. The District under Survcy presents many ol~stactes both physical and political, aucl 
it  is vc~y tlifficult to make more rapid progress in conserluence. B ~ l t  the several measures 
which we concerted together for future guidance m y ,  I trust, have the effect of alleviating 
some of the ol)stacles besetting the Surveyor's path. The Superintendent carries on his politi- 
c;ll rel:~tions with the Authorities and the Durbar of Scindhia with great judgment and sllccess. 
It i n  most sat,isfactory to find that the Suwey operatio~is have thus far gone over the territory 
without, any complaints against the EstaLlishmcnt. 

4 q .  My inspection gave me a most favorable impression of the steady 1)usiness-liltc 
lt:111its of the whole Party. ~ i e u t e n a n t  colonel' lkohir~si~i~ is most intlefitigable in i m p a r t i ~ l ~  
iltstnlction to all his Subordinates, and in setting them :m example of zeal0118 interest in tl~t: 
work. Thr execnt,ion of the maps, and the masterly delineation of the Topogml~hical features, 
is iri t.he usual style of this Officer, and aIrordcd lnc thc greatest satisfaction. 

I!). These maps well sl~stain the reputation of t l ~ c  Party, w1lic.h l~oasts of ~evcral very 
nc.complishctl I)~~attsmen, whose lal)ol.s it  is a great l)leasnrc 

0y111irm of M n p  
to witness. Messrs. Uaness, l iorst and Baht are entitled to 

l i~~noral~le  mention for the clcarness and beauty of their drawing :~nd  printing. The Tol)c~- 
yr:tplti(*aI Dr:rwing turned out by this Estal)lishment partakes of a st;~nd:lrd degree of' c,scel- 

Ivt~ct., and 1 1)elieve is not to be excelled by any other Sr~rvey or Coiintry. This resrtlt is due 
tab t h ~  t i  nisll~tl instruction imparteil by the Sr~ l~er i~~tendent ,  who spares no paius ill setting 
I~cl;~re 111. Sul)ordinates his own liuowletlge :rnd I)c>\rer uf csecut iu~~.  



50. The special requirements of Photograhy, in the  reparation of these Maps, have not 
been forgotten. This adds greatly to their value ; and I am 

P h o f ~ g r a ~ h i c  requirements. 
now engaged i n  reproducing them, as well as reducing the 

scale by the Photographic process in this Office, with the view of placing such valuable records, 
to immediate practical use ; and I hope to have some good impressions printed from the nega- 
tives before this Report can be copied, and they will be duly submitted for the inspection of 
Government. 

51. The general report of all t h e  computations for the three seasons which t,his 
Survey hay been in progress having been brought up and 

Co~nputatioos. 
rendered, the outturn is most satisfactory and creditable 

t,o the Superintending Officer as well as his Assistants. The Party consequently takes 

the field this Season without any arrears, a point of great importance, and the more 
so, under the circumstance of Lieutenant Colonel Robinso~l having been relieved by another 
Officer. 

52. The total area surveyed, total expenditure and 
Area, cost and rate. 

average cost per square mile of Survey are as follows :- 

Triangulation, Square Topographical details in Expenditure for the Average cost per Square 
Miles. Square Miles. Seoson 1BLiS-63. Nile Final Survey. 

1 s .  A. P. 11s. A. P. 

The average rate here shewn of 19 Rupees a square mile on the completed area alone is 
considerably lower than the true rate of the prior season 1861-62, which was recorded on the 
combined area of Triangulation aud details, instead of on the completed area alone, as alluded 
to in the Tabular Statemcnt, para. 6. The cost is still higher than that  of other Surveys, 
for the reasons given in para. 69 of my last printed Report, which still hold good. A fairer 
compariso~l can be made after a few seasons' more worlr, as time has scarcely been allowed yet 
(only three seasons' work siuce Gwalior mas commenced) to arrive a t  the lowest average. 

5.3. A t  the commencement of the season under review, the Gwalior and Central India 
Survey largely co~ltributed towards the formation of the 

Aid given to other Parties. 
Civil and Native Establisllments for the Rewah Topographical 

Survey, and has thus been deprived of the valuable services of several efficient hands, who, had 
they workcd with the Gwalior Party, ~vould have largely contributed towards increasing the 
area surveyed in detail, and assisted also in instructing the new hands. 

5.11. Again a t  tlie commencement of the present season, additional aid was granted of 

,, ll,r, E. S, P, Sub-Assiatant, two Sub-Assistants* towards the nucleus of the new Party 
2nd CIMS, to Rowah. Ihr the Cossyah Hills, and two new Sub-Assistants have been 

Mr. J. H. Hu~sey, sub-~ss is tsnt  1st posted to do duty for the Season to learn their Reld d u t i e ~  
Clau*, to Covsy~lh Hills. prior to joining thc IIydrabad Survey. These circumstances 
involve extra expense, without giving a fair return of \vorlr, and hencc the Gwalior Survey, 
as the best training School for thc Departincnt, must rcceivc some allon.ance or consideration 
for the grcat bencfit i t  confers. The chccrful assista~lce rendered a t  all timcs by Lieutenant 
Colonel ltobinso~i towards equipping ncm Pnrtics, for which purpose he gives up trained men 
and thereby weakens the efficiency of his o \ m  Estal~lisllment, is most praiseworthy, and entitles 
t l ~ i s  Oficer to my warnlest ~knowlctlgmcnts. 

55. For tlie character and stylc of the Survey, the cost is within reasonable limits; the 
re-qlrlts produced nre very valuable, and will bcar the test of time. I must express my sense 
of the good servicc rendered by Lieutenant Colonel Robinson in achieving the results now 
recorded, as well as of thc zcalous cxcrtions made by tthc whole Party t o  map and compute the 
work, so as to be able to bring up thc Oencral Report for three seasons, and to finish all tha 
M:q)s, both 1 Inch and 4 Inch. 



56. Tile Superintendent records in his Annual Report his high ol,inion of the abilitirs 
and exertions of his Military Assistant, Lieutenant -George 

blilitary Assistant. Strahan, and I am fully satisfied from personal knowlege, th:rt 

i t  is well deserved. The part taken by the ~ssis tant , 'both in Triangulation and Plane Tabling, 

is very creditable to hlm ; he is an Oficer of' the highest promise and merit. The Civil 

Assistants and Junior Sub-Assistants have likewise ~vorl<ed 

* Yesem. Horst, Boness and Bolst. 
well and zealonsly, and the three me~tioned in the margin* 
are entitled to commendation for the aid they have rendered 
during the season. 

57. 

Proposed 

The programme of operations for the present season is to extend a net work of 
triangulation, first-class Secondaries to the North-West in 

work for 1863-64. 
Ulwar and Jeypore, west of ICerowlee, ~onnec t~ ing  them 

with the Rahoon Meriadinal Series of the Great 'higonometrical Surrey. This Triangulation 

will be limited by the meridian of 76" East Longitude, and Northward by the boundary of 
the British Districts of the Delhi Division, and i t  provides for the whole of Sheet No. 50 of 
the Indian Atlas, and a considerable portion of Sheet No. 51. 

55. The Topographical details will be filled in, on the Sections South and South-West 
of the area performed last season, working South in Scindhia's Territory, and West iu Kerowlee 
in Atlas Sheet No. 51. 

59. By the Ordcrs of Government specifiqd in the margin, the Executive charge of this 
Survey has changed hands temporarily, Lieutenant Colonel 

C'hsnge of Executi~re Officer. 
Robiuson having been nominated to officiate as Superin- 

0. 0. G. G. No. 147 A, dated znd tendent of the Great Trigonometrical Survey, in the room 
October 1863. of Major Wallter, proceeded to Europe on duty. The loss 
of the services of so esperienced and al)le an Officer as Lieutenant Colonel Robinson must be 
severely felt, and especially a t  a time when there is a demand for qualified Officers to 
undertake new Surveys. Captain A. B,  Melville, Assistant Surveyor with the Kashmir 
Slrwey, has been appointed to officiate during Lieutenant Colonel Rol)insonJs absence, and 

0. 0 .  0. G. NO. 674, dated 16th he .joined on the 10th Novemher last, and is now con- 
Nuvemher 11163. ducting the current duties. With the able assistance of 
J~ientenant G. Strahan, and so efficient a Party, I hnvc elery hope of Captain Melville doing 
full justice to the taslc l~efiire him. 

60. With the view of providing in a more rapid manner for the Snrvey of the vcry largc 
area comprising the various Native States in Eajpootana, as 

M i l i t a ~  Department, No. 771, dated detailed in my last report, the nucleus of anothcr Party has been 
the 26th September 1863. 

authorized by the orders cited in the margin," to be raised 
during the current professional season, and to work in comLination with No. 1 Party under the 
same miperintendeuce, with the view of a complete establishment being formed nest  year, and 
for which provision has been made in my Departmental Budget. The funds necessary to meet 
the extra expense for the current financial year, or up to the 30th April next, are to be met 
from the existing Departmental Budget. 

61. The Gwalior Estal~lisllment has conscrluently been recruited as far as po~sible for 
the present season, but great difficulties have been e ~ ~ e r i e ~ l c e i l  in finding a 61111icbient number 
of likely candidates for Sub-Assistants to meet all the existing rcquiren~ents, and it  must take 
time to train up the Subordinate Staff, for so many Parties. 

62. Lieutenant Charles Stmhan, Royal Engineeru, a most promising young Officeb 

a. 0. 0, 0. N,,. 606, dated 26th ha9 been appointed as the Military Assistant, and joined 
%tember 186a. early in November, in time to ac-company the Party tn the 
Field, where he is now undergoing instruction, and taking an active part in thc operations, 
~ l l d e r  his brother'e excellent guidance. 



63. I n  the Appendix will be found a copy of the Superintendent's Triennial Report, or 
Iritroduction to his first Volume of the General Report of this Survey, which has just been re- 
ceived. It. contains useful information which it  is niost desirable thus to place on record in print. 

No. 2.-TOPOGRAPHICAL PARTY. 

Season 1862-63. 

6,h. After the corn~~letion of all Recess duties, the Party, as shewn in the margin, starte(1 

.Tnmes Mnlheran, Esqnire, Executive 
from Ellichpore in the middle of November. Mr. Mulheran, 

Officer in chnrce. with Messrs. Chamarett, Chennell, and a Native Surveyor - ~ - -  - 

nlr. Andrew Cllnmnpett, 211d Civil proceeded to the Makalgandi Pass in Latitude 19" 33' Lonpi- 
Assistnnt. 

Mr. J. B. S ~ n i t l ~ ,  1st CI:lss Suh-As- 
tilde 78" 41' to extend the principal Triangulation east and 

sistnnt. south towards Sironcha and Ramgir, while Mr. Smith, with - 
Mr. K. Dalj, 2nd Class Sub-Assist- 

ant. (dece;lsed.) the rest of the party, marched to take up the Topographical 
H. Farrell, 3rd Class Sub- details in continuation of the work of the former season, 

Assistnnt. 
Yr .  A. Chennell, 3rd Class S u b . ~ s -  situated wit,hin the Pergunnahs named in the margin*, and to 

sistant, (Probationary.) 
complete some minor triangulation required to furnish poinbs 

NATIVE SV~VETORS. for the det,ail Surveyors. 
Rnnichi~nder. Jannrdanmo. 
I'nndnrno. I Mypatreo. 65. I n  para. 111, page 26 of my printed Report for 
Baparno. Sheikh O~nar.  Seasons 1860 to 1862,I  mcntioned that  the effective strength 

* Pergon~iah Icinwat. of the Party had been much reduced by the retirement of 
,, Gurj. 
, Utnur. Mr. Leigh upon Superannuation Pension,* the transfer of 
,, Rn-jur. 
,, 130th. Mr. McGill, Senior Sub-Assistaut to the Chota Nagpoor Divi- 
,, Kglsmet, and 
, Cl~u~id.  

sion Survey, and the death of Mr. Daly. To fill these vacan- 

cies, all of which occurred a t  the beginning of the field season, 
* Iinder orders of Government, doted 

19th Septeinber 1863. when i t  was too late to make any arrangements to  strengthen 
this Survey, only one suitable candidate could be found near 

:it hand, Mr. A. Chcnnell, and he was appoi~ited as Probationary 3rd Class Sub-Assistant on 
the 10th Kovcmber 1862. 

66. On arriving a t  the I-I. S. of Pipardara, near the head of t,he Rlaltalgandi Pass, consi- 
derable delay and difficulty was esperiellced in.fxing sites for 

Trinngulat.ion. 
the St,ations in advance, owing to the peculiar nature of the - 

l l i l l  ranfres in tlic vicinit,y, ncsrly a11 of which run parallel to each other, are perfectly flat a t  
the sumniit, and covered with high and dense forest. On overcoming the chief difficulties 
which appeared, Messrs. Chalnarctt and Chennell were detached wvith instractions to complete 
the Secondary Triauplntion \Vest and South of Sironcha, near the confluenre of the Pranhita 

and Godavery Rivers, or West of the meridian of 80". This duty was well aud speedily per- 
lbrmed by Mr. Civil Assistalit Chamarett, am1 he then crossed the Godavery and triangulated 
the Sironcha Pergunnah. 

67.  Mr. RI~~lhcran, after experiencing many serious difficnlties, all of which were over- 
come with grcat tact and jndgment, succeeded in extending the principal Series up to Sironcha 
and fixed approximately sorne Stations in advance South and West of Sironcha, by which a 

.junct,ion will hc cffect,ed with the Triangnlation in thcNizamls dominions, executed in 1819. It, 
wns in i.11is neigl~bourhood that Colonel Evercst and his entire Party, in October 1819, were 
I:rid prostrate by jlinglc fever, and forced to Fall back on Hydrabad. ( n )  Althouyh Mr  

~- . 

a )  This locality is t l ~ u s  described by Coloncl Evcrcst :- 
" Accwnt of the  ~ncnsureinrnt of nn arc of tho tueridian between the pnrnllels of la0  3' and 24O 7' London 1830. 
"On tllc 2nd October, in t h e  evening I found niyself Inboring under the ctiects of n violcnt tyy l~us  fever. 

Mr. Voysey wnn sciacd vcry soon nfirr; witl~in the next five days t l ~ c  grcnter part of my C u ~ n p  (~renrly one hundred and 
f i f i . ~  in number) wero Inill prustrnte, nnd i t  see~ned indeed ne if nt lnst the genius of t h e  jungle I I I I ~  risen in his wrslh 

Lo chnntiac tllc I~nrdihood of those rneh rnen who Ilnd dnretl to  viohte the  snnctity of his chosen h~~unt ."  * '  
" Uut tho jungle frvrr p~~rn~ie t l  my I'srty like n nest of irritntcd bees, long nfler we had quittcd tlre precinct* of the 

Weel. rind on nrrivlrl nt lh@ I~rncl qunrtere of my  unrc~rtnnnte followers, i t  nppenrcd thnt not one individunl hod esenped 
LC: fcver, nud t hat fiRrrn o r  their ~ ~ u ~ n b r v  had suuk beuenth its st,verirg, and been left to perish miserably Ity t l ~ e  rcn&ide?' 



Mulheran's Camp entered the tract st a time when the forest is generally considered safe, it 
narrowly escaped the same disastrous fate, and i t  was only by a rapid retrograde movement on 
Rironcha, where medical aid was procurable, that the Surveyor succeeded in extricating his 
Party with the loss of only one man. 

68. The total area actually covered by Principal and Secondary Triangulation of the season 
amounts to  5,769 square miles, of which 1,436 square miles 

Area triangulated. 
has to  be deducted for secondaly work completed, and for 

which credit was talten during the seasoh of 18G1-02, but over which the principal series only 
was extended during the season 1862-63. Extracts from the Surveyor's Narrative Report for 
the season are given in the foot notes. (6) 

69. The Triangulation of this deadly tract, including some of the worst portions of the 
-4tmur, Manikgurh, Nirmul and Ramgeer forests, all more or less deserted, is a subject for 
hearty congratulation, but I still look forward with considerable anxiety to the filling in of 

the detail Survey of these parts, during which time the Surveyors mill be compelled to plod 
carefully through the forests, aud their stay within them must of necessity be protracted. 

Of Trinngdation. 70. The outturn of work for the season under review is as follo\vs :- 

12 First Class Triangles. 

Average error per Mile will be given as soon as the connection 
the old Riangulation is completed. 

54 Secondary niangles.  

Average error per Mile = 2.76 Inches. 

34 Second Class Seconclary Triangles. 

Average error per Mile = 2.52 Inches. 

21 1 $ f i n o  Secondary Z'riangles. 

Average error per Mile = 6.48 Inches. 

36 Heights. 

(1.) Para. 35. The greater portion of the trnct through which the  principnl Triongrllntion has been extendd 

is poorly populated, and overrun with unhealthy forest. The portion trinngulnted by Mr. Chnmnrctt South of the Qdavery 

and RE fnr Eost ns the etntion of Kondruam, is extensively cultivated, the poplllntion consisting principally of penpic 
of the Telegu Cmte. The cultivation consiste chiefly of Rice, and the short Jowari known as Dadri. The former i s  

reaped twice in the yenr, being irrigated from tanks beom which the Bel& nre situated. The lntter is reaped in March. 

a n J i s  considered by the people to equal wheat in taste. 

P w a .  36. The whole of the Sironcha Pergunnah is covered with heavy forest. The inhnbitants helong chicfly to 

the tribe of Gothala, and resemble the Oonda in dress and appcnmncc, being cxcellc~~t woodsmen. Uoth Inen and 

women nre scnntily clad, and excessively fond of colored beade, wl~ich they wear round llleir nccks nnd arms. All nre 

nlore or less ddic tcd  to  drinking, but rue civil nnd obliging in disposilion. 

Para. 37. The portion of country triangulated by Mr. Smith elnhraces the whole of the Kinwat Pcr~unnnh.  

nn well nn portions of the Pergnnnahs of Kasmot, Both, end Chnnd. Tho entire trnct in poorly populnt,r~l, nnd 

uverrun with unhedthy forest, similar to  that adjoining the Mmikghar range, of which the uyycr p l a t eu l~  R O U ~ ~ I - P H R ~  

uf I'ipargao are a continuation. 

Para 38. The wholo parby hnq nuffered Inore or lcss from exponarc in the unhcnlthy foreat in whic:lr thcy 

heen employed. AU however, encepting Native Surveyor Mypatrao, Ilavc. 1 am happy t o  say, recovercd, and will ICPVC 

Elichyore M awu ns earriuge can be procured, in progreas to Jnngao and Chinour. 



71. The 'I'opographical detail Parties filled in an area of 2,333 square miles of diffi- 
cult, raviny, hilly, and forest covered ground, as shewn in 

Aren Topographically Snrveyed. 
the margin." Before returning into Recess quarters, the Party 

Square Miles. 
* Bfr. J R. Smith ... 423 also completed the Survey of 296 linear miles of boundary be- 

,, R. D. Farrell ... Ei: tween Bisnur and Bassim, which was omitted in  the old 
Nntive Surveyor Rninchunder ... 

,, Pnndoroo ... 330 Hyderabad Survey under Major Brown, and to which I re- 
,, Raparao ... 360 
,, jnnnrdanrao .., 280 ferred in para. 113, page 26 of my last printed Report. This 

Mypntrno ... -- 280 was necessary to form a proper and colnplete junction be- 
Total ... 2,333 tween the old and new Surveys aud to render the Maps -- 

complete. 

72. Several members of the Party suffered from relapses of jungle fever during the 

Recess duties. 
Recess, but all the computations in  duplicate and 
fair mapping were completed as shewn in the 

t 1 3  Principal Triangles. 
297 Secondnry Eo margin.t The Surveyor reports that  no arrears 
20 Dedi~ctions of Lats., Longs. and Azths.. Princi- exist in his ofice, which is highly 

pal Stations. 
296 Deductions of Lats., Longs. and Azths., Second- Of these, the documents marked with an asterisk* 

nry Stations. 
31 Deductions of Heights, Pnincipnl Stations. have been received in this Office, and will in due 
47 DO. DO. Secondary Do. course be forwarded to England. 

73. The total outturn of work, viz. 
Area, Cost and Rntc, nnd opinion on the Sen- 

soil's work. 

Rrgiatrr of Common Sides. 
* Alph;~lirtirnl list of Latitudes, I~ongitudes and 

Height4 of Principal nnd Secondary Stations. 
* Four Angle Dooks. 
* Two Copics of I<ceisters of Villages of Sheets 

Nos. 13, 15 nncl 10, containing Latitudes, Longitudee 
and Stntkticnl illformation. 

BInpn Snrle 1 Mile = 1 Inclr. 
* Fair-3 Shcets Nos. 13, 15, nnd 16  of Dewnny 

Mehalq. 
I.'nir-3 Trnre Iil~ips of nonndnrieq. 
Fnir-10 Copies of Original Plane Table Sections 

for Rprord. 
Scnlc 4 Iililcs = 1 Inrli. 
*Fair-1 Sl~ect,  rcd~~ction of Shccts Nos. 13,15 & 16. 
no. I no. DO. for I~CCOTCI. 
Prnlr 8 hfilrs = 1 Inch. 
*Fair-1 Shcct, Chort of tho Scnson's Triangulation. 

4,333 square miles of Triangulation, and 2,333 
square miles of Topographical details, is in  ex- 
cess of the returns of the two previous seasons, 
and considering the nature of the country tra- 
versed is fair. The total cost and average rate of 
final Survey are as follows :- 

Expenditure for the Final Survey in Average Cost per 
Scnson 1862.G3. Square Miles. Squnre Mile. 

32,043-2-9. 2,333 13-11-9 

This rate or cost per square mile of 13-11-9 on 
final Survey is well mithin allowed limits. It is 
of necessity lower than that of the G~valior Sur- 
vey, owing to the peculiar constitution of the 
Party, and also from the difference in the nat.ture 

of the country, and the minuteness and accuracy of the details required and attainable in  
one and not in the other. The IIydrabad rate is somewhat on a par with that of the Ganjam 
operat,ions, and o little higher than that  of the Cl~ota  Nagpore Survey, with both of which 
the style and nature of the Hydrabad Survey may be classed. 

74. I n  consequence of so large a portion of the European Agency having hitherto been 

Compnrntivc progres. 
employed solely on the Triangulation, i t  is to be expected that  
additional power will be put on the details in future seasons, 

ant1 as t l ~ c  Triangulation is completed in advance, more progress will be made with the final 

Survey. The area f ndly completed by this Party is considerably under that  of either of the 
other Sorvcys, a11(1 also l~elow the mean average. It will be the Surveyor's object more nearly 
to approacI~ thc results shown in the General Abstract in future seasons. 

75. The mapping executed by this Party has been commented on in my last Report, par?. 

114,. I n  many respects it does not meet my expectations, Opinion on M n p ~ .  
and rc~quires considcralle improvement, before i t  will bear 

a mml)arison with the records rcceived from otllrr Surveyors. The h i s  of this Survey 
i s  so well laid out nod csecutrd by Mr. Mnlhcrnn, that  I am the more desirous to  see the 

E 



Topographical Maps of a higher order. The subject has been fully discussed with the Surveyor, 
and every asistance in  the way of advice and good specimens of Maps sent him. 

76. D w i n g  the current season the Triangulation will be carried through a portion of the 
Mahore Circar (900 square miles) formerly left unsurveyed, 

Operations now in progress 1863.64. 
and extended Southward from Sironcha to embrace the Go&- 

very Talooks down to Budrachellum, thus completely covering with Triangulation the unsur.. 
veyed Area in the Nizam's Dominions, and all the Upper Godavery Talooks or Districts in the 
Central Provinces. The Topographical Survey of this last-named tract is considered by the Chief 
Commissioner very desiralde, and as no Revenue Survey Parties are likely to be available to 
lnldertalre it for many years, and the ground being a t  present unsuited to  expensive and minute 
Survey operations, I have deemed it advisable to  avail myself of the opportunity offered by 
t,he ,proximity of the Hydrabad Topographical Survey to direct Mr. Mulheran to include it 
in his work. 

Squave Miles. 
Pironcha . . . . . . . . .  720 77. The area of these Ta100ks is estimated to be 2,000 
Xoogoor . . . . . . . . .  160 eo .square miles, and the Suweyor reports tha t  the countm . . . . . . . . .  
('llerla . . . . . . . . .  180 ~ a r t a k e s  of much the same character as that  \vest of tile 
Hl~uclmchellnn . . . . . .  450 

. . . . . . . . .  Xakapilly 450 Godavery in the Nizam's Dominions, being sparsely popu- -- 
Total Scluare &Iiloa ,,. 2,000 lated, covered with forest, and yielding only a small revenue. - 

78. Wi th  reference to what was stated in the last Report on this subject, the area left 
for final Survey in the Nizam's Dominions now appears, on a 

Remaining for Survey. 
careful estimate, made from all the materials lodged, to Le 

as follows :- 

Squwe m i l ~ .  

Area left for final Survey a t  close of present season (Nizam's 

... Dominions) ... ... ... ... ... ... 6,308 

And portion of the Mahore Circar ... ... ... ... 950 

7,258 

Add Area of the Upper Godavery Districts ... ... ... 2,000 
- 

Square miles ... 9,258 

After the close of the present field season of lSG3-G*, it will no longer be necessary to 
any of the Sub-Assistants on triangulating, and as the Party will be materially 

strengthened, by filling up all existing vaca~~cies, the annual progress will, i t  is anticipated, 
to nearly 8,000 square miles, so that  the survey of the above area will in all pro- 

Iyal1ility be accomplished in three years more. I n  making this estimate all professional circllm- 

have been fully considered, hut casualties and unforeseen delays arising from tllc 
I)egtilentinl nature of the country have not been reckoned upon. 

79. The Surveyor reports favora1,ly of all the members of his Party, European al(1 
Native, and specially mentions Mcssrs Chamarett and Smith 

Assistontq. for the ability and zenl with which they perform thcir duties. 

Mr. Fanell, Srd Class Sub-Assistant, haviug served on that  grade for a period of thrce ye:lrs, 

+ (; O. a. a. No, 643, sated 20th 
has been promoted to 2nd cl?qs.* Mcssrs. Ogle and Scanlan,? 

Ortoller leC3. the former e student of Roorkee College, the lattcr from tllc 

)l:lllor kIouse School a t  Rlussooric, were sclectcd by myself, xq promising candidates, to f i l l  
+ ,,, ". bs,, dstod 18tlr vwanciesin this Survey. Ttley havc hceu temporarily I ) O S ~ C C I  

O . I I I I I C K  1863. to the Gwalior 1)irision to learn their work for thc l ~ r ~ b ~ i l t  



season. Mr. Mayne, a candidate met with a t  Ellichpore and recommended by the Surveyor, haa 
likewise been appointed a Probationary 3rd Class Sub-Assistant. 

80. The success with which the surveyor has managed to carry his Trianpdation, and 

in taking his Party with comparative safety through so difficult and unhealthy a tmt, is 
deserving of much commendation. Mr. Mulheran, in  addition to his other qualifications, is 

: I I ~  excellent Photographer, and has produced a series of admirable pictures of groups of the 
various tribes in Central India, which have met mith the approval of the Government of India, 
m well as of the Right Hon'ble the Secretary of State, and he has furnished a very large 
nrimber of these Prints, mith descriptive Notes. The Photographic views of the rock-cut 

temples which abound in Berar, taken by this Artist, are most interesting and valuable pictures. 
The caves of Adjunta and Ellora will be visited during the present season, and from which ;I 

rich harvest may be expected. 

No. 3 TOPOGRAPHICAL PARTY. 

GANJAM AND O ~ I S S A  SURVEY, 

Season 1862-63. 

81. On the 10th December 1562 the Party under Major (now Lieutenant Colonel) 
Saxton's Command started for the field from Cuttack. The 

LicntensntColonel G H. Saxton, Exe- 
cutive Officer in charge plan of operations for the season under review is fully described 

C. E. Armstrong* Assistant in  page 3G, para. 153 of my last printed Report, viz., the Executive Officer. 
N r .  T. Clnudius, Civil Assistnnt. completion of the portion of country required to fill up blanks 
., D. Atkinson, Senior Sub.Assistnnt. 
,, R. W. Chew, 1st class sub-~ss is t -  i n  the Sheets of the Indian Atlas Nos. 106 and 107, embrac- 
ant. 

nrr J ,  
assa Sub-AssistRnt. ing portions of the old Tributary Mehals, Patna, Phuljur, 

,, F. Adnmjl. 3 * n ~ n n ~ t ~ s  Sub-Assia. Bodasainnr, Icarial, and Nyagar, with Kalahandy now at- 
,, .I. A nm~.  
,, T .  W. Llobnnsu, 3rd Class Sub- tached to the Central Provinces, and a small portion of 

Assistnnt. 
Native S m e v o r s .  Chinna Kimedy in the Khond Hills in  Ganjam, and the 

extension of the Triangulation in advance of details westward 
into the Chutteesghur Division. 

8%. I n  placing the Topographical detail Parties over the ground for Survey, every pre- - - 
caution ~sas  adopted to ensure success ; due discrimination 

preliminary nrrangements. 
being used, in apportioning to each plane tabler such tracts 

2s were best suited to the experience they had gained iu the delineation of ground, and keeping 
tile younger and less experienced hands well within reach of the advice and assistance of the 

Senior Surveyors. 

83. While proceeding to the field of Survey, the Party fell in with Captain Loc],, 
Asqistant Commissioner of Sumb~ilpore, who mas about to enter the Khond Alehals in Kalahandy 
,,I, tour of inspection. Lieutrnant Colonel Saxton availed himself of this opportunity to  
l)l:~c.c under Captain Loch's protertion two Sub-Assistants (Messrs. Atkinson and May) to 
hccallrc the Survey of the g ro~md from which the former Assistant had to retire during the last, 
+ , $ ~ o l l ,  owing to the opposition of several Khond tribes, vide page 33, para. 140 of my last 

Itc'l'ort. 

84,. The Survcyor and his Militsly Assistant then commenced the Trianpdation in ad- 
vance and extended it  to the nleritlian of 82", and up to about 

Triangulation. 
the parallel of 21°16', well into the Ryepore District of tile 

cnltrnl Provinces, completing al~out  5,000 sc,n.zre miles of tliffictdt country, and covering it 
19 and 276 secontlary points; the lleigl~ts of 121 pri~icipal and secondary poiuts 

I\.r1.cs also obtained 11y Trigono~netrical Icvclling. 



85.  Angular measurements for principal hiangles were made on four zeros and repeated. 

For secondary and minor triangles, observations were taken on from one to four zeros, and 

I-epeated- 8 

The average error of sides of principal triangles, = 2 inches per mile. 

91 J l  ,, of secondary and minor triangles, 1.1 foot per mile. 

86. The area of Topographical details completed, which embraces the western pol-tions 

Topography completed. 
of Atlas Sheets Nos. 106 and 107, amounts to 3,975 square 
miles,* by the several Assistants as noted in the margin, 

Squnre Miles. 
r; clnuclius . . . . . . . . .  ~6 This outturn is considerably in  excess of that  of the two pre- .. Atkinson . . a . . . . . .  313 vious seasons, and is a most satisfactory season's work for sucll 

.> Cl1cw . . . . . . . . .  651 
,. Harper . . . . . . . . .  403 ground, and as filling up two Sheets of the Atlas of India, .. May . . . . . . . . . . . .  341 . . . . . . . . .  .. *dams 574 the materials are valuable and very acceptable. The accomplish- 

Bnhonan . . . . . . . . .  328 
i;rlool Rellmnn . . . . . .  465 ment of such an area, so conveniently and systematically 
G Bnnerjee ......... 4,34 arranged, is very creditable to  the Surveyor's management, -- ... ~ ~ t ~ l  3,975 and to the Establishment generally. The duration of the 

-- 
working season is necessarily short, being only five months, 

which includes the time occupied i n  the march to and from the Field, which in the present 
illstance occupied about six weeks. 

87. The total expenditure for the season including all charges is Rs. 52,605-10-8. The 
average mileage rate on the completed area alone is as 

Cost and averngc n t e .  
follows :- 

Totnl Copt. Topo~raphy completed Rnte of Survey 
in Square Niles. per Squnre Mile. 

Rs. A. P. 

52,605 10 8 3,075 

This rate on the final or completed Survey is below the average of the two preceding seasons 
and is very fair. 

88. The several detached Parties mere inspected whilst a t  work by the Survevor and his 
Military Assistant, and the results are reported to  have been 

Check on detail Survey. 
most satisfactory. This is an important duty on which I pnt 

stress. The entire programme for the season was ~ ~ l ~ c c s s f u l l y  carried out in all its details, 
alld even a larger area of topography completed than was required to  fill the blanks in Atlas 
Sheets 106 and 107. 

89. A area of ground covered by %jar Saxton's Triangulation has been taken up 
[or the details by Captain Depree's Party, because I 1Va.y most desirous to make sure of filling 
Ilp the Atlas Sheets in question, in order to supply the materials to the Geographer in ]<nglantl, 
with a, view to early publication, and the locality in close proximity to the Chota Nagl,ole 
Division work. The credit therefore of this small portion of work, about 880 square miles, will 
have to be considered as duc to both Parties conjointly. 

80. The Tr iaq l la t ion  in advance altogether still exceeds 6,000 square miles or s~~fficirnt 
to keep the plane tablers in work for nearly two seasons. Lieutenant Armstrong ha.9 been 
illstructed in observing and triangulating, so that i t  is hoped he will be able to take a full 
share in the current season's Topographical delineation, and thus perfect hirnsclf in all tht. 
different branches of his profession. 



91. During the Recess the entire computatious and copies of Angle Books mere com- 
pleted, besides a complete set for the Surveyor'e 

Computations. 
Office. The mapping was also finished 11p to date, 

... Angle nooks ... . . , 4 a n d  the Surveyor reports that  no arrears exist i l l  
Cnn~pntations of Principnl nnd Secondary 

trinngIcs ... ... .. 2 Sets. his Office. The records marginally noted havr 
... Do. of 1,ntitndcs and Longs. of Do. 2 ,, 

no. of Hcip l~ts  of Do. ... 2 ,. been safely received in this Ofice. 
... Hcgistcr of Heig l~ts  ... 2 ,. 92. The difficult and unl~ealthy character 'of' 

Maps-Scale, 1 Xile = 1 Inch. 
Sl~cets. the ground, from n,hich several of the Party s11f'- 

Fair Maps 15' X 30' ... ... 10 fered from jungle fever, is described in the 1:s- 
Copies for rccord on vcllnn~ cloth ... 9 
Originnl P I Z ~ C  Tablc Sections ... . 25 tracts from Lieutcna~it Colonel Sexton's narrative 

Scale, 4 i ~ i l e s  = 1 Inch. report, descFiptive of the country t~,aversed durin:: 
Sllcet. the season, which are given in t.he foot notes. 

Fnir General Map for 18c2-63 ... 1 
C l ~ a r t  of Triangulation for 1862.63 with 03. Lieutenant Colonel Saxtoll states that  t h e  ... ... nu~nericnl ilnta 1 wholc Pal ty returned from the Field last May 

Onc act of the  computations and A n ~ l c  Rooks, 
togetllcr \,.itll tlIc fair l\~;llls alld c l la r t  of ,rriangula- in  a better state of health than had ever bef01.e 
tion will shortly be for~vardcd to England. occurred with this Survey, ha t  these fa\.oral~le 

Dcatb of Scuior Civil Assistant. 
appearances mere dcceptive. Shortly after return- 
ing to Recess Quarters, Mr. T. Clandius, Civil 

Assistant attached to this Party, who had for some time becn suffering from relapses of jungle 
fever, I regret greatly to state dicd suddenly on the 7th June last, thus adcling mother name 
to the heavy list of casualties, which have occurred on this Survey and to those faithful 
Servants of the State who have lost thcir lives, in the steady performiulce of their duties, 
owing to the uuhealtllincss of the climate, as detsilcd in the Appcndis to my last Printed Report. 
Mr. Claudius had served the Government for upn~ards of Y O  years, was an able Surveyor, well 
acquainted with the country, and inured to the climate. It will be most difficult to sulqdy his 
place. I n  fact, no Civil Assistant from any other Survey can possibly be foulld, the demand 
being so great for new Surveys. 

Along the Tel Rivcr tliere arc extensive trncts under cultivation, and nt one place on t h a t  River Lnt. 20° 181 

Country surveyed in dctail. 
nnd Longitude 83' 21' a suitable place has been cl~osen, for forming n gigantic 
Reservoir in connection witlr the works now being undertnkcn 11y the Irrigntion 

Tel River. Company in 0ris.a. The wild hilly c o ~ ~ n t r y  occupicd by the ICl~onds proper. 

Irrigntion Projects. iscompleted as far south as my Survey extends, nnd tlie ninpping progress 
through the tributary states under Suinbulpoor Depnty Comlnissionersl~ip. 

Patna. Tl~ese tracts contain many extensive mnsscs of hill covered \vith jnnglc, bllt 
- - 

tllcre nrc intcrnicdintely crtcnsive h c t s  of plnin country, chiefly forest, but cnpnblu of l~igll  culture. The Pntnn Rnjnll'g 
Estate now co~nplctcly surveyed, is perl~aps of all the  O o j n t s  most neplectcd sit11 rcgnrd t o  its cnpnbilitics. Tho Rnjnlr 
entirely neglects tllc improvement of his property. Mnny of his zemindars hold the best portion of the country nnd are 

:tlmost inclepen~lcut of his control. 

In  Patna there. is n range of hills rising t o  3,300 feet above the  sea o n  \\fhich there is considerable tnble land. 
Thc l~iU runs north-enst and south-west for Inany milcs, no~~llorl  nwept 011 tile 

'Hills. 
top, wl~ich is rocky gcnerauy. 011 thc western sidc nre bcnutiful wnterf:~lls in 

different plnrcs, nnd n t  foot on same aide, t l ~ e r c  ore extcneive ornnge gardens. A teni1)lc of considcrnble importnnce as 
Hind00 Sl~rinc is pret,tily situatcd in the village of Noreingnot. I f  ncccssiblc this hill \\rould make s delightfill 1,l:lce of 
resort for tllc hot months, thcrc being n~nplc space f i r  every kind of rccrcntion and suitable places for milking pcrlnnnel1t 

wstcr reservoirs. I wns dclnyed on the  hill for n wcek up to 14th March, when i t  wns quite cool. 

IJI  the Pln~ljcr Estnte there is a remnrlinble l~ i l l  named Siswnl, with precipitous rocks on ncnrly all sides, all11 :,n 
uuduLqting tnblo of somc 3 or 4 squnre miles nt an elevation of 2,200 feet 

rlluUcr. 
nbovc sen lcvcl. Alnny other hills and cllnina of hill lie within the survey now 

rrporteil on, but ari th thc  e r c c ~ t i o n o f  the Kl~ontl country (1110 gnp of former mapping) there is no inl~abitcd 

the ordinnry lrvel of the country \r hicl~ may bc tnkcn nt about 800 feet. 

llivcrs t l ~ c  o~rly considerable one is thc Tel, on wl~ich Irrigntion worlrm will ha shortly co~n~nencetl. F u r t l ~ e r  in- 
tercst is now nttncl~ing to this chicf tributary of the Mnl~anuildy, by t l ~ e  \ l : ~ l ~ ~  

Itivcre. 
of l'cnk forcsts on its bnnk just beyond thc limit of thc  dctnil, but witllill 

the triangulation nrcn of this sewon's operations. The t i~nher  in t11l.s~ Tenk Forcsto. 
forests has been secured by a European gentleman, nnd is now b e i ~ ~ g  fcllrd. 

11 will hr accn from my Maps thnt the  importnnce of tllc 'rcl River, no to  body of \vnter, nccrnes fro111 t l ~ e  co~~flucnce of 

a l ~ u ~ n h c r  of strcau~s ltoln Soutl~,  West and North-West. On the North of my Map the most importn~rt  Hi\,cr is tllc 



94. Baboo Ghonasam Banerjee, Native Surveyor, who had gained much aptitude for 
Plane Tabling, resigned his ap,ppointment for other employment on the 1st October 1563. The 
Party, thus weakened by thc loss of two such highly experienced hands, had the greatest diffi- 
culty in completing the large mass of computatIbns and mapping, which were due for the 
season, and i t  was ouly 1)y the most strenuous and increased exertions that all arrears werc 
cleared prior to taking the field again. 

95. With reference to what was stated in my last Report regardiug the mapping executed 

Opinion on M o p .  
by this Survey, I have great pleasure in stating that, during 
the season under review, marked improvement has taken place. 

The General Map Scale, 4 Miles = 1 Inch, has been exceedingly well finished. It is a fair - .  

specimen of neat and artistic drawing,*and shews that every advantage has been taken of tile 
hints and instructions issued for guidance, which entit,les the Surveyor to my best thanks. 

96. The large Scalc Maps (1 Mile = 1 Inch) are likewise much better than the last. There 
still remains some room perhaps for improvement in the latter, wliich I have 110 doubt from 
the success which hes already attended the discussion of the subject with the Surveyor will be 
effected in due time. The ground under survey is very difficult to delineate accurately, owing 

its inaccessibility from being almost entirely covered with dense tree and bush jungle. 

97. The entire season's work both in the field and Recess has been very satisfactory, and 

of Executive to Lieutenant Colonel Saxton is due the credit of the success 
Officer. which has attended the labors of his Party. His own 

indefatigable exertions, and the leading part taken by him in all a Surveyor's duties, is most - 
praiseworthy and merits special mention, and to his example and kindly bearing towards his 

subordinates is chiefly attributaLle the cheerful manner in which the Sub-Assistants under his 
orders invariably their duties in a very difficult country. 

OD~, which flows into the Mahanuddy a short distance above where the  Tcl,joins it. On *.he Ong exists a most suitable 
place for forming on ir less gigantic awle a reservoir similar to  tha t  fued for construction on the Trl. This spot IIU 
not come under the examinution of any Surveyor of t h e  Irrigntion Compa~~y,  but has been, and will be furtller, brougllt 

to their notice. 
The country triangulated borders immedintely on tllc West of thnt snrvcyed in detail. I t s  chief hill fentrlre is 8 

chain, running North and S o r ~ t l ~  for 25 milcs with a brendth of some 5 to 
Country trinngolnted in advance. 

10 miles On the  eastern side, tllc fill1 into Knrrinl is I)y woodecl slopcq 
marc or less abrupt, wit11 occnsiollal precipitous rocks of i~nmensc Ileigllt. 

Katpnr hille. 
alol~g the W c s t c r ~ ~  side, the risc is by ,yerpcnllic~~lnr rocks, extending onin- 

terruptcrlly for many miles. This hilly t r :~c t  rwlgcs from 2,500 to  3,500 feet above sen level, nnd is nlnlost uninllnbitell. 
I p ~ s e d  t l~rough n llnr~llet just I~c l l~w lily principal Station of " Iiatpnr ;" the few occupnnls were not to  be seen (luring 

my s t ~ y  of a wcek. About the cc~r Lre of tllcve lrills exists n pnt l~  out of Knrrinl on thc Enst, into Nonaon on the \vest. 
011 this path up in the hills on the Knrrinl side is R small village, and with a few such excrplions, I henrd of no otller 

occupnnts of this wild trnct of country, t l ~ o o g l ~  i t  was appnrently suitnble. From tllc cx tc t~ t  and formntion of tllc IliIIs, 
t l ~ e r e  CRII bc no scarcity of weter, wllich could Ilc seen in nlnny places, in tllc lower ground, from Illy S t n t i o ~ ~  of Bntl)nr(l 

The few inhabitants kecp uloof from the  people hclow. They scarcely m n  be will to cultivntc any Kroun(l : rllc " .  
l i t t lc done is witllont plough or other efficient implement. T l ~ o  oaly inter- 

Few inhabitants of the  rudest type. 
course with the pcoplc helow is whc~r they bring I~nskrtq, wit11 whicl~ IIIC- 

obtain their few wnnta by barter. Thc northern end of tllcrc hills gavc sllelter to  the TCIIC'IR of the  Sllmbulpore Stntrr, 
and whilst I was carrying on my operat~iolls, the prencnce of a pnrty of rchels ~revcntcd  my Signnllers occ~lpying n 

yogition I sent them to. I was d e l n ~ e d  hy this cause for a week on ICntpnr, nnd nlter nll hnil to give 11p rny plan of 
yrincipul T ~ i n n ~ u l a t i o n ,  nnd proceedell myself to thc loc~~lit) ,  and tllerc found tll:lt 2 I'olicc pnrty rroln I{nil)i,rc Ilnll 
rsrpriaed t l ~ c  rebels, nnd killed nnd capt~~rer l  some nnll driven the o t l~ers  (with the Ilpnrl rcl~cl ~ c v r r c l ~  ~ v o ~ ~ ~ ~ ( l ~ d ) ,  into 

the neighbo~~rinp Statc of Patna. I had serious fcare as to \rllnt hnd hecomc of one of my Sigl~nl particr, I,rillg giurn 

t o  undcmtnnd t l ~ n t  where they had been sent wns where thcy wonld very l ikdy meet wit11 thc f i l~ i t ivc  rt.l)clu, w]lcn 

their fnte would he alarming. I sent n party of I I IY (;unrd unllcr thr  Sellior of if ire^ to  t r n c ~  and follnaf tlleln up, hilt 
I V 0 8  noon relieved by their sefe retnrn. In  c o n j ~ ~ t ~ r t i o r ~  with the Knrrinl I (~ i : lh  I orgnnized nn nrmeil party to  sllpport 
my  Signallers, who then proceeded into tho hills, altd I had the mtisfnction llftcr rill of getting tho Helliotropc ghc1vn 

to nle on Stations I nfterwerds observed on. 
A t  the villngc of Kotgnoa, sit,oated nt foot of this rnngo of hills on the ao~~th .enr t  mil  in Lnt. nl)oot 30- 14'  

nntl 1.o11g 82" 3 L' tllerc is n wnrln s p r i n ~ ,  fro111 wihch n ronnidernl~lc strenm 
IIot Spring. 

flows a t  nll tinlea. At the  apring is n pool of a few yilri19 i l inrnrt~r,  nntl 
5 or  6 feel cleop, perfectly clear. At the  bottom, 111e furce of the spl'il~g is secn in violet~t nclion. The tctnpcrntrlro 
of thepool is t h a t  of a comfortnblc werm bnlll. 



93. Lieutenant Colonel Saxton reports very favorably of the endurance and good conduc~t 
under trying circumstances of all his Sub-Assistants, and 

G. 0. G. a. No. 544 dated 27th specially mentions Messrs. Atkinson, Chew and A d a m  . as 
Auguqt 1863. 

hir. J. Harper, t o  1s t  ~ l n a s .  deserving@ praise. During the year those mentioned i n  

,rr .J *, re and air F Adnms the margin* have been promoted to the extent specified. 
to '2nd Claqs. 

(i. 0. C;. G. No. 613. dated 20th 
Mr. Leonard, Assistant Apothecary in Medical charge of the 

Octohcr 18G3. Party, is also honorably mentioned, for the able and efficient 
manner in  which his professional aid is rcndered a t  all times, 

as well as for the assistance he has given on various occasions i n  current Office duties. The 

Ifcdical scrvices of this gentleman cannot he too highly appreciated, with a large Estal~lishment 
scattered over such a country as that described. 

99. During the current year the detail work will extend in connection with the - 
Topography of the previous season from Lat.itude 20" to 21" 

Programme for t h e  current season. 
and from Longitude 82" to 82" 4t5' covering port,ions of - . - 

ICarial, Nyagar and Bodasamar, while the Triangulation in advance will be carried Northn-ards 
to  the parallel of 2",,and connected with the work of season 1861-62 and Southwards into 
Bristar as far as time and circumstauces will permit. 

100. The remaining portiol~s of the Crti~jat or tributary estates of Orissa lying immedi- 
ately West of Sumhulpore District, up to  the limits of the 

Direction of future operations. 
Belaspore District in Atlas Sheet No. 91 will thus be accom- 

plished. From thence Licutena,nt-Colonel Saxton will work Southwards, taking up the 

remainder of the Gusjat est,ates with Konkeir, and other unproductive tracts situated in  Atlas 
Sllcet No. 92, and subsequently Jugdulapoor or Bustar and its dependencies in Sheet No. 93, 
filling up all the remaining unsurveyed portions of the Ganjam Districts under the Madras 
Presidency. 

Thc  field of my pest senson's Trianqulntion contains numerous rocky heights of nll dimensions nnd of most fantastic 
shnpe. Throughout my long experienre, all the  ditlicult positions I 111ld 

Dificult nnture of ground. 
heretofore seen were not equal to  what we hnd to  overcome in thia one senson. 

part, thiq mas nn advnntnge, for I found many nnturnl points for intersection, which saved the  labor nnd expenae of 

filing nrtificinl ol~jects, but the difficulty of getting my I n s t r n m ~ n t  nnd myself irrto position prncticnblo ror observing, 
q.nn f r e q o e l ~ t ~ y  npnIling, and ofte~r grcnt port of the  timo nvnililhle on n Stntion s n s  occnpicd in nrrnnging menns of 
stallding and m o v i ~ ~ g  round my Ios t ru~ne~l t .  Reaching the Stntion nt nll was scvcrnl times only nttninnble by series 

or  mndo ladders nnd bridges. The physirnl forrnntion of the  tract  of con~ltry nllr~ded to, ndjoining the rich 

hut totnlly fenturelesa plain of Chuttcesgorh, is very remnrknhle The scpnrntion of the trvo totally direrent nntures 

in ~nnrked for probably 100 miles hy n s no no to no us slightly elcvnted line, covered with jungle. 

Tile Rajah of Knrrinl nnd Nyngllur the chief owncrs nrc, like tile generality of Rnjalls in Orissa, hopelessly deficient 

Ksrrinl and Nynghur. 

Rivers. 

as to any attempt nt progrcss of nny kind. 

The  only chief Rivers nro the  Jonk and the Pnirn, tribntnries of the 
illnl~nnuddg. Both rise in the l~ i l l  trnct nbove described, t h e  .Jor~k rllllnina to 

tllr North and the Pnirn to the North-ircat till they join the i \ lnhn~~uddy. They hnve vcry little stream during the (Iry 
reson .  Several other small strenlna run  into Cl~nttec-glw. 

on the entrcme So11t11.wcst of my Trinnglllntion I cnnle to  the source of t h e  Mnhnnnddy nt. the  foot of n srnnll rocky 

Source of Mnbnnuddy. hill on wl1ic11 is S i ~ ~ g n r i  rock. 1,935 feet 11igl1 a t  a short distance (OIIC mile 
) 

my villngc Stnti1111 " Sisidn" gives the heigl~t of t h e  country 1.429 feet above 
the Sen. Thcro i~ IIO atrenil1 from the source i l u r i ~ ~ g  t l ~ c  ilry season. Tho villnge of Sihon n t a ~ ~ d s  1111der Si~lgnri nnd is a 
vlr:m nnll lnrgc place, o c c ~ ~ p i c ~ l  11y npl~arcntly well to  do pcoplc, chicfly Urnhmins. Thero nre tcmplcs, nnd Sillon is a 
plxcr of resort .for Hinlloos, who I~ol(l i t  in revcrcnce, nr~d  inscrihe thoir names on a large tree. A Icgendnry story as- 
cribes tllr origin of the hln11:luutl~ly to the nccidc~ltnl upscttillg of a vensel of lvnter beinq cnrrietl by n 11oly mollk resiil- 

ing in n rave of Ringnri rock. A llcc111inr I)ec~d in the course of the strenln fit the sorlrcc is snid to  be e:~used l?y the holy 
ninn chnnging his mind, and ~nnking Llle stream retrlrl~ nft1.r flowing h r  n short distc~nce. 

S o  trnde nppci1r.l to crivt lritl~in thc 1i111its of t11e coul~try S I I P \ T ~ C ~  this yenr, nnr is there nnytl~ing fi~rtl ler  of milch 

intcrcst to nolice ill i t .  S O I I I ~  of the  rontes between Chuttcesgllur tile Trndc. 
Conat rllll t l~rongl~ ,  n11t1 larpu droves of Cattle p a s ,  nnd solne of thc  lines tIley 

rtor:n nrr well.hmten tr :~ckr,  ~ i v i n g  c ~ p i t a l  fi~ir-wcnthcr roarls. \Tit11 t.l~r.sn crccptions thc o~lly rond through tllc country 
i s  t.l:nt 11rtwot.n S ~ ~ m l ~ r ~ l p o r o  nnll Ilnilv)rc, %r.llicl~ pnssus tl11.u11y11 t l ~ c  rlctuil r l o ~ ~ c  19 No. 4 P i r ty ,  nnd t l ~ r ~ u ~ l ~  tile eltrcme 

n( , r \ l~r r~ l  [lortion of Iny Trinngulsliun. 



101. Mi.. Babonau, Junior Sub-Assistant appointed on this Survey,has been transferred to 
No. ' Chota Nagpore Division, in  exchange for Mr. Rayner 

Trnnsfcr of Sub-assistants. 
from the latter. Mr. T. E. M. Clsutlius, so11 of the Civil 

Assistant whose death has been recordcd, was e p o i n t e d  a Probationary Assistant on this 
Esta1)lishment to fill the vacancy. 

No. 4.-TOPOGRAPHICAL PARTY. 

102. 111 the month of November 18G2, Captain Depree having previously prepared the 
Hill Stations which he was likely to  visit for the season's 

+ Cnptain G. C. Depree, R. A,, 
fixccutire Officer ill cbnrge. Triangulation, started on the 1s t  December with the entire 

G. *.McC;ill* Senior Sub-Assistant. Party of the strength shelvn i n  the  margin*, for the field of ,, J. V a ~ ~ d e r p u t t ,  1st  Clnss. 
,, D. Antrobus (on sick leave t o  Survey in the South-Western Frontier Agency. 

(Europc), 2nd Class. 
,, A. J. Wilson, 2nd Class. 103. The programme for the season was as follows ; to 
,, G. A. Wyntt ,  
,, J. A. Cr;~veu, 3rd Class. t extend the Triangulation Northwards from the parallel of 
,, 1t. P. Rayner. 23" connecting the Kolhan and Sumbulpore secondary series 

Draflsnacn and Natiae ~ U W C Y M ~ .  with the Calcutta Longitudinal and South Parasnatll meri- 
Hnboo M. S. Dutt ,  
Mr .  D'Sor~xn, dianal series of the Great Trigonometrical Survey, aud West- 
Sheik Abilul Rnh~nan.  nrards through the Southern portion of the Chota Na,rrore 

Field of Operations. District. The detail Parties to  occupy portions of the Dis- 
trict of Singbhoom and Cliota Nagpore, South-West of the Parallel of the T o m  of Chaibassa 
forming a compact block, together with the Gurjat Mehals of Gangpore and Bonai in  the 
Chota Nagpore Division, and portions of the District of Sumbulpore and Gurjat Estates of 
Phuljur, Raigurh and Sarungurh now attached to the Central Provinces. 

101. This latter portion of country is situated a t  the extreme limits of both the 3rd 
and 4th S u ~ e y  Divisions below the Parallel of 28" North Latitude, and although detached 
from the remainder of the work performed .during the season under review by this Party, lies 
in  connection with tha t  executed during the previous season. It being of material iml~ortance 
that  this should be got  out of hand so as to  fill up the long standing blank required to  com- 
I~lete  Atlas Sheet No. 106, Captain Depree was directed to detach two Sub-Assistants for its 
detail Survcy, on tlie Triangulation executed previously by Major Saxtou. H e  is therefore cnti- 
tlcd to credit for the Topography only, whilst the labor entailed Ly the Triangulation belongs 
t o  Mrqior Saxton. 

105. Captain Deprec oLserved his first angles on the 2nd December 1862, and con- 
tinued triangulating without interrl~ption until the 4,th Peb- 

Trinng111:1tion. 
niary following. The extracts from the Surveyor's Report 

given in tllc foot notes describe the nature and value of this portion of the work performed. 

4tll. I t  llnvinp lrren ordcred, tha t  nrrangemrnta nhonld be mnde t a  continue immediately tho Snrvcy of the  
6in:blloom an11 Cllotn Nngpore Dintricte us t l ~ c  more vulunl~lc of tllc Divi- 

Programmr o r  T r i n n g ~ ~ l n t i o l ~ .  sion, I mndc i t  my ol!jrct to  cover wit11 Trigonometricnl points t h e  t r n c t ~  

h 'or t l~  of 22' 30' nod Westward af tlrc Midnnporc Irountlnry, and nt  the 

=.me time t o  fix Stntious wi t l~ in  and  beyolrd t h e  mutnnl I~ounclnry, to ennl~lc t h c  ndjoining I b v e ~ l u e  Survey to  be sntin- 
f I ,  torilp connected. 

5 t h  All t l ~ c  Stations having been prepnrecl during t l ~ e  month of Novcmllcr by the  Nntivc Estnlrlirhmcnt I left 

Doruudul~ on t h e  1st Dccernbcr. 2nd nncenflrtl tile firrrt H. S. on tllc 2nd 

Sal.ratire of 'Triangulated Operations idem, t l~erehy losing not o day of t h e  find wcntl~er in marcl~ing ant. Aftcr 

a s r c n d i n ~  the  I3:iragni 11. S. I found i t  ncccseary to  take up  Cllcinpnr 

H .  S., wliicb iuvolvcd h u r  stnges mnrcl~,  out or my own (liatrict iuto FInzar 





S~ikllan H. S. by G. T. S. data ... 
Sulihan by Sumbulpore and Kolhau Minor 

Series . ... . . . .  ... 

Difference ... 

Bicha H. S. by G. T. S. data ... 

Latitude. 

B 

I 

Longitude. 
I 

Height. 

- 
23" 4' 13"-56 

23" 4' 15".35 
--- 

0" 0' lU.79 
--- 

22" 49' 2'/"-70 

... Ledasal H .  S. by G. T. S. data I 22" 41' W . 0 5  1 80' 30' 59"-71 1 

Bicha by Sumbulpore and Kolhan Minor 
... Series ... ... 

... Difference 

Leclasal l ~ y  Chota Nagpore Division Triangu- 
... lation ... ... I 22"41' 14".08 1 86' 30' 5Y.92 

85" 29' 55".06 

85" 29' 57".01 

0" 0' P 9 5  

85" 29' 1"-40 

2351.4 

23599 
--- 

Feet 8.5 
--- 

2776.4 

2779.4 

Feet 3.0 

22" 49' 2g1'.45 85' 29' 3#.34 

... Diff'erence 

... Dnlrna H. S. by G. T. S. data 

0" 0' 1".75 

Dalma by Cllota Naggore Division Triaugu- 
... latinn ... ... 

The differences here shewn, all circumstances being taken into consideration, such as the 
class of inetrumenta used and the distance traversed by these minor operations, is fair and 
within allowed limits. The differences in the linear values are exceedingly good, being only 
one foot in 17 miles in one instance, and four feet in 21 miles in another case. But the error 
is considerably larger in the Latitudes and Longitudes, some portion of which may perhaps 
be due to the principal Triangulation of the Calcutta Longitudinal Series, which was conducted 
many years ago with inferior Instruments. On connection again with the Sumbulpore Series, 
a further check dl be obtained. 

- -  
0" 0' 1".94 

0" 0' 0"-03 
- 

22' 53' 2 3 6 2  

... Difference 

108. Besides the 28 principal triangles, 111 pominent ol~jects have been fixed by in- 
tersectio~ls and numerous obse~ations taken for heights. 

Hcigbts. 
From the Surveyor's Narrative Report, i t  appears that 

numerous deductions of Heighb of Stations have been made including that of Rauchee 
Church, the tower of which is 2,164 feet above the Sea, showing the general level of  

the plateau of Choh Nagpore to 1,e 2,150 feet. The Civil Station of C11ail)assa is deter- 
mined to I)e 715 feet. Tlie highest peak hitherto met with in this Division, (( Bampii," 
is 3,440 feet above the Sea. Heights of fixed accessible and well-lmown places arc of great 
practical vnluc. 

22" 53' 23".64 

- - I _ _ -  

0" 0' W.21 

86' 15' 42"-75 

86" 15' 4Y.86 

0" 0 ' 0 0 2  

--- 

--------- 
0" 0'0".1.1 



109. The ,&tails or Topography complcted by the several Assistants noted in'the maygin* 
Topo~rapl~y  laic1 down. amount to 3,200 square miles and in connection with the 

1 .  i . ... ... 495 worl; of previous seasons extends to  the parallel of 22" RO' ; 
,, I'nl~~lcrputt ... ... 685 
, s o  . ... ... 670 I~eing bounded on the east 1)y the jungle Mehals of thc? 
, I t  . ... .. 383 
, r 1  . .. .. 405 Midnal~ore dist,rict, and on the west by the Meridian of 84' 
,, Rnsner ... ... ... 110 together with the detached portioil required to coml)lcte Atlas 

Iinl,oo ~ d d o o s o o d u ~ ~  Dutt .. . 550 - Sheet 106. The whole of this has bcen most satisfactorily 
Srlunre '''Ics . . - 3'200 filled in and re~~dered  in one uubrolen line. 

110 Owing to various circumstallces aild drawbacks caused by the sickness of some of 

the subordinates, the absence of oile in Europe, and the re.jection of one of the Plane Tal~lcr's 
sections and llis consequent disinissal for incompetency, a larger area was not returned for the 
seasol1 which occupied, including travelling to and fro, only 63 months. 

111. Captain Depree inspected ~learly all his Plane Tablers whilst a t  work and reports 
that  tlie accuracy of the details and the delineation of the 

Cl~eck on dctnils. 
ground was most satisfactory in every instance. Besides thc 

check thus exercised, a regular itinerary of each day's march is kept i n  the Surveyor's Camp, 
in  tvhich is noted the name of every stream crossed, or village and Hill seen, in  relative order. 

The ground mal~ped was hilly and wild in  the extreme, in  most parts densely covered 
with bush and tree jungle and barely supplying even thc 

Local diffirultics. 
common necessa~ies of life. Where villages did exist thcy 

wcre very small, tlie greater number consisting of only four houscs. I n  thc level country, i t  
was sometimcs necessary to  resort to the traverse or Route Survey system and trace between 
lisecl Tri,rronometricd 1)oints for details, and nlthough this is a most tedious process i t  was the 
only means I)y which the Surveyors could progress, when the view a,round them was entirely 
closed 1,y hiWll forest. It was scarcely to  be expected that  such inhospitable tracts could bc 
got over witliout some of the Party suffcring severely from fever, but I am hapl '~  to  say 
t,Ilnt   under proper treatineut all recovered. 

112. The majority of the Party were able to return for Recess duties by thc early part 
of May, whilst two Sub-Assistants mere detained 

ncccss IInties. out to a considerably late period, owing to the long 
t In DnpIirntc, Ang!c IIooIia Iiorizo~~tal'nnd ITntical. clista11ces they had to travel and ot>her difficulties 
I)it,to co~l~pntations of 219 l'rincipnl n ~ l d  Secondary 

Trinnglca. in finishing their respective Sections. The angle 
I)iLto ditto Lnts. and Loi~g .  of C l'rincipal Stations. ~ ~ ~ k ~ ,  computations &faps noted+ 
Ditto Ditto of 12 Seco~~dary Do. 
])itto 190 dr~l~ictions of I~cights. ~vere completed before the the close of the season, 
1)itto 1 I!) 110. flu Senson 18131-62. 
Sgnol)$i~ of Lnt i t~~dcs  and Longit~nlcs. and Captain Depree reports tha t  no arrears exist 
All~l~nbcticnl List. 

N ~ I S ,  SC$S/P-~ illile = 1 Inch. in his Office, a highly satisfactory result, creditable 
F:~ir Scctionu ... . . .  ... ... c Sllcrts. to  t,he whole Party. Of the records received sin- 
Pair on vclll~rn rlotl~ b)r OIlicc rcronl . . 5 ,, 
(jriRillnl Ficl(l s l lpct ... , . 3 , gle copies \vith the Fair Maps will be shortly des- 

Scnlc - 4 Ali1r.s = 1 hrrA. 
Fnir Ci~ncrnI J I ~ I I S  fin t~rc su;~son, I)cgrce patched to England. 

I . ... ... .. ,, 3 ,, 113. Besides the usunl Recess duties a copy 
Cl~nrt of t , l~c  scnsolw, Trisngrllatio~~ wit11 

II:I~:I ... ... ... ... .. 1 ,, of t,he Map of the Bonai Estate was made dnrinE 
extra hours on the requisition of the Commissioner 

nf Chota Nagpore for the Rajah, and an alphabetical list of villages, with their geographical 
positions names of Pergunnahs and number of houses in each village in the Saruda district has 
I~ccii furnislled to the Colnmissiollcr ; a similar Statement for the tributary estate of 13onai is in  
corirsc of preparation. 

11%. The entire cost for the season amounts to Rw. 38,592-9-2. The ont tur~l  of \lol.k 

Cod n11r1 mtc. 
is of Triangulation in advance of plane tabling 3,010 square 

milcs and of iinal Survey 3,200 q u a r e  miles. Tllc average 
cost cnlculntcd on thc nrcn finally complctcd and mappcd is as follows :- 

Total cost fur Area of fi~lrrl Snrvry in Avcrnge rate pcr rquaro 
1869.li3. squnrc ~nilcv. milr. 

I\R. P. Rs. As. P. 

38,502 9 2 3,200 1 2  1 0 



115. This average rate of Rs. 12-1-0 per square mile is exceedingly moderate and 
below that of ally other Survey for the season and coupled with the large amount of work 
both in the field and recess, which has been completed by the Party, is highly creditable to 
the Si~rveyor and his Assist,ants. 

116. A marked improvement is noticeable in all the maps received this season from the 

Chota Nagpore Division Survey. The general maps on the 
Opinion on the season's mnps. 

scale of 4 miles = 1 inch are exceedingly well executed draw- - - 
ings of a difficult country; very clear and readable, notwithstanding the minute details inserted 
on them and the extreme difficulty of delineating such peculiar ground. The large scale maps 
are also well finished and rendered in a very conversant and systematic form. The hill shad- 
ing in some cases is perhaps rather confused, wanting more delicacy in treatment, by which 
alone the depth of shades for relative heights can be preserved. 

117. Captain Depree is giving his most careful attention to the mapping in his Survey. 
The improvements he has already effected in many respects, and the very deep interest he 
evidently takes in all his professional duties, satisfies me that no means will be left untried to 
attain to the required standard of excellence. Much crcdit is due to this energetic Oficer for 
the able manner in which all his duties have been performed. He has also been successful in 
training young hands, and in bringing up his Party to a higher state of efficiency. Every year 
with such improved means, doubtless the style of work turned out will progress in an equal ratio. 

118. The advisability of attaching a military or other efficient Assistant Executive 
Officer to this Party to aid Captain Depree in his arduous 

Assistnnt Surveyor appointed. 
labors had been foreseen, and provision had been accordingly 

made in the Departmental Budget, hut the situation remained unfilled owing to difficulties in 
the way of meeting an Officer of the requisite aptitude and some preliminary practical training. 
I n  August last, however, the abolition of the Indian Navy induced Mr. I?. B. Girdlestone, who 
had for some time been a Midshipman in that service, to seek employment in this Department. 
Finding him to be a young gentleman possessed of good testimonials as to character and 
qualifications, and that the previous knowledge he had acquired of Maritime Surveying and 
Astronomical Observations, coupled with active habits, were calculated to ensure his usefulness 

in the Survey, I recommended that he should be appointed 
0. 0 .  G. 0. No. 535, dated 21at 

~ u g u s t  1863, Militrvy Depmtment. on probation in lieu of a Military Assistant, which was sanc- 
tioned by Government." 

119. Captain Depree speaks most favorably of Mr. Girdlestone, who promises to become 
a valuable addition to the Party, and on receiving a further satisfactory report from that Officer 
of the Assistant Surveyor's professional progress, I recommended the confirmation of his 

+ G .  0. 0,  a. No. 349, d a t d  tile ~ppointment on the full initiatory salary of the grade, which 
15th April 18G4. has been sai1ctioned.t 

120. Mr. J. H. Wilson, a promising young man and brother of Mr. Sub-Assistant 
J. W. Wilson, who has served with credit with thc Party, has 

Sub-Asssintnnts. 
been nominated temporarily to the vacant place of a Drafts- 

man, until such time ns he .an pass the prescribed examination for 'admission to the highcr 
grade of Sub-Assistant Surveyor. 

121. Captain Depree reports in the highest terms of Messrs. Vanclerpntt, A. J. Wilson, 
:.nd J. Craven, whose services hot11 in  the field and recess have heen such as to meet with his 
special approl,ation, in which I fully concur. Mr. Craven's qualifications are dcclarecl of a 
vuperior order, worthy of special encouragemel~t, which i l l  not he lost sight of. Native 

Surveyor 13aboo Modusudun Dutt has $so been specially noticed as a trustworthy and efficient 
Stlrveyor and Draftsman possessing great energy. The Extract given below from the Sur- 

;,eyorJs Report is most sati~f~wtory. 

Pmm. 28.-In enumernting the npecinltiea of ench Surveyor, I have omittecl to notice the conduct of individenla, 
I~rcaasc the conduct of all hns been alike ~~nexceptionable ; and I consider myself fortunate in ra~nmnnding n I'arty in 
wl~ich the gcnernl tone of the Subordinates is so high, oa well na the zed and industry most commendnble. 



122.  The plan of the future operations of this Party has been described generally in  
page 46, para. 195 of my last printed Report. For the cur- 

Future employment. 
rent  season tlie programme is as follows. One Sub-Assistant 

t,o be employed in laying out the Triangulation west of the Meridian of 85" 15' and north of 
t'he parallel of 23", extending over the north and western portions of the Chota Na.gpore district 
and part of Odeypore; the chief strength of the Party to  work on the Topographical details 
north of latitude 22" 30') embracing the northern half of the Singbhoom district and part 
of Ch0t.a Nagpore. 

123. A connection will be made during the current season with the Revenue Sllrvey 
work of Maunbhoom and Hazareebaugh, and the Atlas Sheet No. 114 filled up, after which 
the Topographical detail Survey will proceed regularly and systematically westward, through 
Chota Nagpore, Odeypore and Sirgoojah for Sheet No. 105, and a small portion of t,he south 
of No. 104. The prospects of the Party are most encouraging. 

NO. 5, TOPOGRAPHICAL PARTY. 

REWAH TERRITORY SURVEY. 

124. Towards the close of the year 1861 my attention mas directed to the formation of a 
Object of raising this Survey. Topographical Party for the Survey of R.ewah as detailed in  

Lieutenant W. G. N ~ T T ~ Y ,  Staff the Proceedings of the Government of India, in  the Foreign 
Corps, Executive Otlicer in churge. 

~ ~ ~ ~ ~ f ~ ~ ~ ~ d  from Gwnlior Department, No. 271, dated 22nd November 1861, with 
Central India Topogra1)hical Survey. Resolution, marginally,* t o  which reference was made 

1,ieutennnt R. V. Iliddell, R. E., 
Assistant (doingduty with GwoIior snd  in paras. 1 0  and 11 of my last Report and i t  was then de- 
Central India Survey) appointed by 
G. 0. G. G. N ~ .  H ~ H ,  dated 27th cided by the Government that  the second Party, sanctioned 
August IBG2. 

Mr. N. A. Delletty, Civil Assistant, originally for the extension of the Gwalior and Central India 
transferred from t h e  G. T. Survey. Survey, should be transferred to Rewah and employed on the 

Mr. 11. A. Dell, Second Civil Assist- 
ant, trnnsferretl from the  awnlior and. latter country to meet a special and important object. 
Centrnl Indin Topogrnpl~icnl Survey. 

Mr. C. T. Nenle, Second Civil Assist- 
ant, transferred from tlle (frvulior and 
Ccntral India Topo~rnpl~i re l  Survey. 

Mr. J. B. Lnndcman, Third Closs 125. It was also declared in the Resolution to be then 
Su1)-~\ssi~tant,  Al,prcnticein Surveyor too late in  that  season to make any arrangements t o  equip 
(icnernl's OHirc. 

Nntive Surveyors, Prem Rnj, A I ~  and start a new Party, which was consequently ordered to he 
hrl~~neil. 

REJOLUTION.-TIIO Governor Oener- provided in time to begin work in the  season 1862-63. 1 
a1 in Council is of opillion th:lt if a availed. myself therefore of the opportunity afforded lne dur- 
Tn~)ogrupl~i~~nl  S I I ~ V ( > Y  of H ~ \ v : ~ I  is to  
~ I P  ~ n ~ d e ,  i t  ( I I I ~ I I ~ ,  to I ~ e o n  t11r Scale ing my tour of inspection in Ma.rch 1862, when I visited 
of onc nlile to  t l ? ~  inch, like t,lle Survey 
c,fCclltral Illclia nllll Hail,,,otnna now the Gmalior and Central India Survey a t  Dholpoor, to discuss 
in progress. A S I I ~ \ . I - B  '(111.n slnallrr and arrange with the Superintendent, Captain (now LieUte- 
Smlr. SHY l~nlt' nn iil1.h t o  n nlile, 
~ I I O U R I I  i t  m i g l ~ t  nlls\vc,r NY. O I ( I I ~ ~ I ~ ' s  nant Colonel) D. G. Robinson and his Assistant, Lieutenant 
purpocr, would I,? rrqrless, or ~ ~ c : t r l y  sn, 

Militnry s,,,.,,~~ of tllc Murray, a11 preliminaries regarding the transfer of Assistants 
or for other objog.ts oi' n 'I'ol>ogrnphical from his Party for the formation of the Civil and Native Survey, and would not bc in con- 
formity with o t ~ ~ e r  Survey8 of the Establishments and the Instrumental equipment, &c., for the 
same kind, now in progress. I n  ahort 
the Survey of R ~ W I ~ I I ,  if now new Party intended for the Rewah Survey. 
taken by Mr. Olill~nm on n I~nlf-inch 
ncale, wonld in all prohnl~ilily llnve to  
IIC r~ndcrtnkon agein on t l ~ c  one inrh 
.wale in the  course of n fcw yearn. 
Jlis Excellency in Co~~nci I  iauIso OF opi- 126. I n  accordance with the recommendation submitted 
ninn the To~'o~ml'l'ical S1rrvey in my letter cited in the margin,t Lieutenant W.  G. Murray, 
orrght to  he carried out l ~ y  trained 
Rnhrl~linl~mrnta onclrr t l ~ e  Surveyor Staff Corps, who had served ss an Assista.nt in the Kashmir 
(;rnrraI of Indin. n n ~ l  not 11y the E s t ~ ~ b -  
I i s I ~ ~ n m t o ~ t l ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ S ~ ~ ~ ~ ~ ~ ~ ~ ,  1gy  Topographical Survey, the Jhelum and Rawal Pindee Survey, 
"lr it' I"' more c"cnply and and latterly in the Gwalior and Central India Survey, and oillrc t l~orongl~ly donc,, nn(1 t l~cru  will 
Ilr no gre:ltrr rl1.1:1~ i l l  ( I I P  1111~ rnso who was thus fully qualified in all professional dctails and 
t11a11 in t11c otl~cr,  11s i t  I V O ~ I I ~  I I C  in\- 
pr~n.iI)Ie to o r ~ a n i ~ e  llrl ~ ~ a ~ n ~ l \ i s l l l n c l l ~  information, was appointed to the charge of the Party by 
Iilr tile pllrpove, no 11s ~ , I I  I q i n  work 
ht,Core t.11~ nr~lann of 1~~2.63. G. 0. G. G. No. 619, dated 12th June 1.SG2, and a Military 
t Ilctter to  '.he Srvrul*rg to Govern- Assistant, two Civil Assistants, and one Sub-Assistant, were 
mc11L. Militnry Ur l~nr tn~eut ,  No. 31, 
date11 5th MIBY 1862. posted at a latcr date to form the nucleus of the new Party. 

H 



197. As the first commencement of a Survey in a new coiintiy, with a fresh Party brought 
t o ~ e t ~ h e r  from various quarters, must of necessity prove tedious, and in respect of p r o g e s ~  
merely preliminary, I deemed it most advisable to  recommend the employment of Lieutenant 
Hiddell, Royal Zngineers, as ~ s s i s t a n t  Suryeyor, under Lieutenant Colonel Robinson in the 
C+walior Survey, whereby the  very best training was thus secured for the Assistant under the most 
esl~erienced Master, and he has consequently been so employed for the entire season. Another 
advautaqe was likewise gained by this arrangement, in leaving Lieutenant Murray frre frorn 
the task of tuition of a Military Assistant during his first season, his other duties not per- 
mitting him time for such purposes. Lieutenant Riddell having thus obtained his first erpe. 
rience from the Gwalior Survey takes i t  with him d u ~ i n g  the present season, to benefit the 
Rewah Party which he has now joined. 

128. Complete instructions, based on the rigorous principles guiding this Departlnellt, 
as laid down by my predecessor, mere then issued'to Lieuhna~it 

I n s t ~ e t i o m .  
Murray, regarding the conduct of the Rewah Survey, and llc 

was directed to  form his Establishment, collect data and Charts, send in Indents for Surveying 
Instruments, and generally to equip the party to  start for the new scene of operations in October 
1862, \\-hich, with the assistance of Captain Robinson and the Office of the Superintendent, of tile 
G. T. Survey at Dehra Dhoon, was done by Rail as far as Allahabad, and from thence the field 
was taken in Rewah at tthe usual time by the commencement of the cold season. 

129. During the march down between Dehra and Allyghur the Native E ~ t a b l i s h m e n t , ~ ~ ~ l ~ i ~ h  
wa formed chiefly of untrained men, was trained in the use of signals, &c., and on the I'arty :Lr- 

rivinS c t  Allahabad, the several ilssistants were told off to  proceed into the Rewdl territory inllnP. 
diately abutting ou the Allahabad and Mirzapoor Districts to reconnoitre and fix p i n t s  for 'hiall- 
gulation in  all the country north of the Soane River. By the end of November all hands \rere 
fairly started, and the Surveyor was then able to march to Rewah with the wiev to effecting pro- 
l)er with the Political Agent, and Durbar, for the progress of the operations, 
Even a t  this early date obstacles and difficulties were constantly thrown in tlle way of tile 
detached parties and the Valreels or Agents and Guards, promised Ly the DurSar, were llc,t 

forthcoming. 

130. O n  arrival a t  Rewah Lieutenant Murray represented to ;2Za,jor Osborne, Political 
Agent, the inconvenience and delay which the tardy action of the Rewall Durbsr occasionetl, 

through his mediation satisfactory arrangements werc concluded; but on Major Osborlle's 
removal to Bhopal, serious inconve~~ierice was again esperienced from want of supplies 
other necessary co-operation in a new country which tended to retard the work, as will be sepn 

from the foot note. 

131. O n  the 244th December the Assistants, who had been deputed rn advance to reconnoi- 
tre and fix Stations, joined Lieute~iarll Murray a t  Rewah, aud after due invest,igation of' t,llc 
realllts of their labors the following progralrime for the triangulation was decided on and 

18t.-For the principal Triangulation a scries of Polygonal figures emanating from tile 
Karara Series Great Trigonometrica.l Survey on tlle West,pm 

Programme for the senson. bonndary to fill up the intervening area, and to close on tile 

( krlrwani Series Great Trigonomctrical Survey which runs through the North-eastern limits 
Itew&, the, Southern flank of these figure3 to rest on the crest of tlie Khymore range of 

[{ills and the Northern on the summit of thr. sc4:~rp \rhich houl~ds the Rewah plateall. 
- .- - - - - - - - -- - - - . 

18.-Major Oshorr,e left 1le5v~lh on tho 20th to Join hin appointlnent nt Dhop: 1, nnd I cnn truly .ny tllat 
hi.., departure wns deeply regretted by us rill, nnd thnt the Rewnll S l lrvc~ is under the grrntcst ohligations to him, 
only for ttlc ready msistunce and henrty co-operation he nfforded ns OII ?\*cry orc%qion, but nlso for hnving s~nootlled down 
so many little (Iifficulties, removed so mnny ol)structinns to our \vorli? nnd p'ac.cd 11s upon so good n footirlg with the 

nurhnr thnt I confess I Inoltcil forwnril with much anxiety to the fut111.e. for t l ~ c  1)rrrhnr were now rclicved of a 

,.hWk, tile Politial relations wcrc carried on hy an Araistnnt n t  n distnnce from thc Cnpitnl. Not. WM I dcccived, for 
~~j~~ OBbrne had ~cnrcely left tlie Stnte, when reporb came in of Khnla~hies assn~~ltcd, ~rrpplics charily given nrlJ 
assistance tlenied. and up to Ihc present time I 11ar.e been unable, even with Mr. Coles' nsaistnuce, to get redress fur 



2d.-Minor Triangulation within the principal series, breaking down the large triangles, 
from which a sufficiency of intersected points could be laid down for the Topographical details 
hereafter. 

3rd.-Minor Triangulation in the plains below or North of the scarp of the Rewah platearl 
extending Northwards to the British boundary, and overlapping a sufficient portion of the 
districts of Allahabd and NIirzapore previously surveyed. 

1S2. During this the first season in breaking ground in a conntry quite unknown, ant1 
with a partially trained Establishment only just brought 

Preliminary arrangements. 
together, i t  was necesFary that  the ground should be 

thoroughly reconnoitred, and the Stations of the Great l'rigonometrical Survey, the operations 
of which had p s e d  through Rewah many years previously, be found and identified, as the 
initial elements for the present Triaingulation were to be obtained from the Great Trigon~metrical 
Survey, and as many of these Stations were hidden in the high fdrest, and others injured or des- 
troyed by the inhabitants, this duty was by no means easy, and lastly i t  was of the ~ ~ t r n o s t  
inlportance that  the Triangulation should be laid out and sufficiently advanced to prevent the 
detail Survey in future seasons being in any way retarded a measure on which the success of 
all Topograpl~icd operations maidy depencls. 

133. file plan of operations above described was successfully carried out, and the whole 
tract coveretl, with the exception of the very small portion 

Area triangulated. 
lying in the North-east corner of the district on the Mirza- 

pore Ronticr,  required to perfect the junction with the Gurwani Series of the principal 
Trianplat.ion, which could not be reached owing to the bad weather setting in  and the 
impracticability of observing with such long sides of the minor triangles as had been adopted. 
The approximate Triangulation has been well laid out in advance, extending North and South 
of the Soane River to  embrace the above object, as well as with a view to further extension, and 
will be completed during thc present season. The area covered by the final Triaugulation with 
llroughton's 14 aud 10 Inch Theodolities is 3,708 square miles. OLservations were taken 
a t  107 Stations and 560 points fixed by intersections; 4~,000 square miles of couutry reconnoi- 
tred, 1,000 poles and brushes erected; 77 rays cleared, and 114 Stations built. 

134. To illustrate these operations the extracts from the the Surveyor's report in the foot 
notes are quoted, from which i t  will be seen that  he had no ordinary difficulties to contend 
against in breaking ground with a newly formed Party in a Native State, where a just appre- 
riation of the object and nature of the work could scarcely be expected. 

Prim. 30. The smrp of tho Rcwnh platenu is Inore or lcss the  Eastern bou~~dnry  between the British Collectorate 
of Mirrnporc and the Rewnb Territory, whilst the bo~~ndnry  between Itr.wnl~ and Lhe 1)istricts of Allnhnbad and Banda 

t o  L\lc Nor t l~  and the Stntes of Nngode, 3lyl1ere nnd Sollnn':~l t o  the  \Vest is more or less irregular. There is n great 
diffcrcnce in the fealures of the comn(ry nbovc the 8cnl.p. whilst rill West of the Longitude T~inc 81' 30' is clear nnd open 
3-ant,ily wootled, nhd dotted herc n n ~ l  t l ~ e r e  wit11 amdl  col~icnl n n ~ l  Jetnchcd I~ills. nR)rding plenty of eood points for the  
Topoprnphy; that  Rnst of tho snme li11c is nltllough interscrte~l witb rnvinca nnd nndalating gonerally of a uniform 

helghl, denecly wooded, with M11on.n forest nnd Mnngoc topcs, wit11 in most plncev a smnll population, bud roah ,  and 
*mnt,y sappliee. 

31. Tho lnbour of triangulating in such  round when nearly every ray hnd to bc clenred nnd the henvy jungle round 
pxrll Stntion hnd to bo cnt wns very grent, and can perhaps be imagined when I etnte tllnt the expenses for clearing rays 

and rntt,ing jungle cnmo to Rupees 025, or nn nvrrnao 200 per monnem, and another source of nnnoynnce wne the  delay 

rnrl~ed hy srnrching for old Trignnmrtrirnl rn~~rka .  In  opcn gl.ountl of course they wero ensily fimnd but not ~o on 
the  woocled IliUn, nnd nome idcn mny be formed of ,thin too, when the rlenring of the  old Grent Trigontnnetricnl Survey 
Sht ion  of Jnliadl~ar cost Rq. d!l nu11 nt Mhow, n principal etation of the Knrnrn Scries, t.be jungle wns so thick at,$ 

matted, tha t  stnnlling on t h e  rnnrk, you coulrl not seo the sun 

32. Tllc diffienlties in t,hc wny of moving about were grmt.  Provipions Were w r c e  nncl between Dibnr and Mho- 
prig a l o n ~  the  bl~so of the I< l~y~noro  range, hud to be curried wit11 the Surveyor'n camp. so thinly inhubiled w ~ q  the 

co~mtry t~et,\rcen Lhoso t.wo plnces. Cfuides nlw, wero with tlifficulty obtained, nnd were but of little w when hund,  for 
tl~c! were cit.l~er too etupid or too u~~\vil l ing to  afford any information. 



13 5 .  The cost of these necessary preliminary or skeleton operations forming the basis 
on which the final survey or topographical features of the 

Coat and  Rates. 
country will be introduced, reckoning from the 1st  of Jllly 

1862, the date on  which the first expenses were incurred by the nomination of the Executive 
Officer to  take charge, to  the close of the past season, amounts to  Rs. 45,136-8-5 as detailed 

in  the margin'A. This inclodes all contingent charges, conse- 

For portion of Season 
Rs. As. P. quent on the forming and equipping of the  Party. The 

1 ~ 6 1 - 6 2  ... ... ... 4,818 5 5 result of the  work performed cannot well be thrown as yet 
For Seeaon of 1862-63 .. 40,318 3 0 

. on this expenditure, because no final work has been accom- 
451136 ' plished, and the true average mileage rate cannot thbiefore - -- 

be deduced; but taken on the triangulation alone, it  comes 
Rs. 12-2-0 per square mile. 

136. l'he above expenditure, whilst it does not represent what the actual cost of the 
survey may eventually be, h r  the reasons stated i n  para. 45, page 1 2  of my last printed 
report, will have t o  be thrown on the future season's outturn. It includes many items due only 
to the preliminary equipment and expenses which will not again have to be incurred. 

137. B y  the  end of April the field work having been satisfactorily closed, the entire 
Party sought shelter for the Recess duties in  the neighbouring 

Recess. 
small station of Chunar, which is conveniently situated and 

was the only place near a t  hand where suitable accommodation could be found. During the 
previous rainy season, when Lieutenant Murray was a t  Mussoorie, his health failed him and 
that  climate not agreeing with him, i t  was not considered advisable to return t o  that  Sanata. 
rium in consequence. 

138. The several records, computations and charts havc been duly completed, but not 
yet rendered in this Office; these will be sent in with tt1w 

Computations. 
final Maps next Season. The Surveyor reports that  no 

arrears of Office work existed when he took the field. The following are the ~*esults obtained 
from a comparison of the Great Trogonometrical Survey values with the new ~ninor  Triangn- 
lation. 

Of principal triangles. Average difference . . . . . . 1.17 Inches per mile. 
Of 1st  class Secondaries do. do. . . . . . . 4.,0 do. 
Of 2nd class do. do. do. ... .. .  12.0 do. 
Average difference of Heights obtained by Trigono- 

metrical levelling . . . ... ... . . . .. 2.5 feet. 

139. These results as to the professional character are satisfactory, and prove that  every 
care has been bestowed on the work performed. Though tile 

Opinion on the  work performed. 
outturn of work is not large, i t  is as much as all cir-  

cunwtances could have been expected for a commencement. The area to be triangulated, 
to be filled in, may be expected to increase anllually as the strength and elficiency of the 
is expanded. Lieutenant Murray, his Assistants, have worlted hard and well iLlld deserve 
every credit for their exertions. 8 

- - -- . .. . - - 

33. During March and April the  wenthsr wna against us and what with the long aides the clo11,1~ wentbcr, and 

the new hands among the  khnlashies. who hsrl had scnrcrly sufficient t r n i n i n ~  t o  he nhlr to  show H e l i o t ~ o ~ e ~ ,  nt long die- 

tnnec?s 20 and 25 mi!-, i t  wm impoxsihle to  get  tho ro~~nect ion  hctwcen the Kararn n 1 ~ 1  Ourwani Series completely fllliell. 
rd. and I \lave been compelled to lcnve i t  unfinished till the next field Season. 

34. Another thing too, which has operated much to our disndvanlage, haa been t h e  nscleas and tu~eensing interfcr. 

PV,,P with OW work on the  part  of the R a j ~ h  and his officinls, and to  such n pitch did this interference nrrive, tllnt I wns 
ol,lipd t o  report the minister Dcen Bund for ordering Mr .  Nenle to  slop crlbting r y s ,  or in othcr worde to stop work ; 
and I hnve every r m o n  to believe tha t  he received a severe reprimand for eo doing. 

3 5, ~b~ sasistanee we have obtained from tham has been very nnrall, and what wilh one thing and another I am 

that the difficulties wc have had to encounter in t l~ia our first Season's work, have Lcen of no ordinary kintl, 

but I &d before I am in hopes wo shall be plnced this year on quite a dilTerent nnd n better fooling. 'I'll0 one 

]<lepllant did ohtsin from the Maharqjah was of the greatest use to  us, because we hnd nt  rill times in tha t  thick 

jowle a dy m d e ,  morenble 12 feet tower, and there were many Stations selected this Aeld Season, wbicl~ 

,,uul,j never have been found without it. 



' 140. 011 my return from the Upper Provinces, after concluding my inspection8 of thc 
Trans Indus Revenue Survey Party in  the Punjab and tht. 

Inspection. 
Oudh Revenue Surrey Party a t  Lucknow, I proceeded to 

&4irApore on the 1st December last, wvl~ere I met Lieutenant Murray, whose work was in 
close to that  place. I had hoped to he able to reach this survey earlier, before the 

several assistants were scattered in  different directions on their field duties, but I was not able to 
do so, as the Surveyor left his Recess quartcrs early in  October. 

141. Owing to the absence of the Surveyor's Office, I had not thkrefore an opportunity 
of inspecting his books as I could have wished, but I satisfied myself, from the explanations 
rendered, and from the narrative report of all that  had been done, that the disposition of the 
work, both Triangulation and Topography, was advancing on proper principles in conformity 
wit,h the stringent rules laid dowvn for his guidance in  the general instructions issued the pre- 
vious season. Dnring the two days I remained in company with Lieutenant Murray I dis- 
cussed with him all his wants aiicl requiremeats, and advised hiin on all points of reference 
which had been noted as requiring settlement. The full and explicit statements rendered by 
Lieutenant IIurray, as to the progress of his work, satisfied me that  he was fully master of 
what he had undertalcen, and I derived the greatest satisfaction from the intelligent way in 
which all my enquiries were responded to. 

142. As regards the zealous and energetic manner in  ~vhich this excellent Officer conducts 
- 

a11 his business I cannot speak too highly. His endeavours 
Opinion of Esecutive Oficer. 

on all points merit my entire approbation, and if his health 
permits him, I have no doubt whatever as to tlle cventunl success and high character of the 
Rewah Survey. The geueral state of Lienteuant Nurray's health, ho~vever, canses me much 
anxiety. H e  has suffered very much of late from constant fever and rhenmatism and the 
naturc of thc country south of the Soane River I fear is not likely to  improve it. 

143. The Surveyor reports very favorably of all his Subordinates and specially notices 
Alessrs Bellctty, Bell and Neale, Civil. Assistants, who have cheerfully rendered him every 
assistance and performed $1 their duties, both in the field and recess, in  a praiseworthy manner. 

144. During tlle current Season the details or Tol>ogral)l~y over the area triangulated i n  

Cl,rrent Seasol, alld the season under review will occupy the Surveyor's chief atten- 
tions. tion, and tlle main strength of the Party will be employed on 
this duty. The Triangulation \\ill 1)e extended soutl1rvards across tlie Soane River as far in ad- 
vance as possible, aud connected \vith the Great Longitudinal series of Triangks which occupy 
almost the entire area of Rewah, but i t  is not safc to employ the Parties there for more than 
three or four months in the year. From the experience of several medical men we learn that  i t  
i s  not to attempt \\fork in these parts before the early part of January, and this opi- 
nion has been sufficiently proved durinq thc presc~lt season, the nuniber of sick having been very 
?reat. It will I)e very desirable, if possil~le, to concert some plan for finding work In Nagode 
. ~ n d  Myhere to the north of the Khymore Itanqc for c c r t n i ~ ~  of the year, and to em- 
ploy the Survey parties on the south of the River only during the few months when i t  is 
renlly safe to remain tl~erc, but this will form tlie sal~jcct of a special report hereafter. 

145. It mas a leading oLjcrt when this Survey was first started to  take up  the Coal-bear- 
I l l : r  tracts in the first instance. The Superintendent of thc Geolopical Survey of India did not, 
Irowcver, intimate the locality of these I~eing south of the Soane nutil i t  was too late to changc 
Ibllr P ~ R N  of operationq, and indeed for systematic procedure the mode adopted was the only 
O I I ( ~  to pnrsuc. As far as possi1)lc thc rcrlr~ircmci~ts of the Geological Survey xvill IJC consulted 
111 the f ~ ~ t u r e  progress of thc Topogral)hical Survey. 

ll.6. Lieutenant R. V. Riddell, R.  E., IIilitary Assistant, who, 3s before stated, l i d  Lee11 

M i l ~ t a r j  Assi~tnnt doing duty temporarily with NO. 1 Tnpograpl~ical Party 
Gwalior and Centr:rl Indin S~trvey, joi~icd his own Party, 

\Il(lrtl,y aftcr i t  had left lteccss quartcrs for the cr~rrc~l t  scason's field operations, and immediately 
~(mlne~rced  plane tabling with the v;Ju:~l~lc ew>crience Ilc had gained in thc best school. 

I 



1-1.7. I n  consequence of the dehand for another new Party for the Cossyah Hills, drafts 
were required from the Rewah Survey, and the services of Mr. 

I h i n  on the Subordinate Agency. 
N. A. Belletty, Civil Assistant, have consequently been trans. 

ferred to the new Party, in lien of whom Mr. E Atkinson, Sub-Assistant 2nd Class, ha&een 
brought down from No. 1 Party, Mr. C Hamer, Apprentice Draftsman as a Third Class Sub. 

By G. G. O. No. 544, dated 21st Assistant, and Native Surveyor Janardanrao, from the Hydr;~. 
A U ~ U S ~  1863. bad Topographical Survey, have likewise been transferred t o  

fill vacancies on Lieutenant Murray's establishment 

148. The arrangements involved by the creation of another Party prevented me from 
raising the Rewah Establishment to the full strength this season, but i t  has been increased as 
far as the means a t  my disposal, and the wants of the Department would admit. I have every 
hope that, during the present year, I may be enabled to add to the Staff of this Party so as to 
complete its efficiency. The large number of vacancies existing in the Department renders it 
difficult to find the subordinate agency possessing the requisite qualifications. 

NO. 6.-TOPOGRAPHICAL PARTY. 

14.9. During the current Season another new Farty (No. 6)) as detailed marginally*, hns 
been formed and started for the Topograhical Sur- 

- - 
* captain ~ o d w i n  Ansten, B e n d  Staff Corps, vey of the Garrow, Cossyah and Jyllteah Hills, as Topographical Assistant, Kashmir Survey. 
Transferred from the Great Trignnornetrical alluded in the 9th para. of my last Report. 

Rmnch. 1st October 1863. absent on deputation with 
13llootan Mission. 

Assistant Surveyor (not yet appointed.) 150. As will be perceived from the correspond- 
11". N .  A. Rellctty, Civil Assistant, traneferred from No. 5. Party survey . ence and orders quoted in the margin,? published 
Mr. H. nf. Atkinson, Sub-A!ista.t 2nd C l ~ a ,  in the Cahutta Gazettc, No. 4t1, dated the 2Znd 

tronsfc~rred from Hcod Quarters Ofice, and prcvi. 
ounly in ~ h o t a  Nagporc Survey. July 1863, the Government of Bengal made re- 

Mr. .I. H.  Hussey, 3rd Class Sub-Aesistant, trans- 
ferrcd frrlln No. 1 porty Gwnlior and Central India peahe' and urgent requisitions for the Survey of 
Survey. 

Mr. ' ~ l ~ n r l c s  Low, Apprentice in Surveyor Genorol's 
the Spur of Hill Country situated between the 

oiticc, appointerI3rd Class Suh-Assistant. (3. 0. G. G. Assam Valley on the NolVth and the Plains of 
Blilitnry I)epartment, No. 544, datcd 27th August 
1863. Mymensing, Sylhet and Cachar on the South, 

Native Suru~yors. and extending longitudinally from the foot of the 
Nusqecroodccn .. . '... ... ... 1st. 

DO. ... ... ... ... ... 2nd. Garrow Hills on the West, skirting the Brahma- 

t l l m m l  Govrrnmcnt to Surveyor General, NO. 201, ~ 0 0 t r a  River on the Rungpoor boundary, to thc 
(1.1tell 24t11 Dcce~nl>cr 1861. 

Goverl~~ne~l t  of I!engnl, to Governnlent of India, 
Eastern limits of Nol-thcrn Cachar. This tract of' 

~ i o m c I ) e y . ~ r t m r n t , N o . 6 ~ ~ , c l o t c d  11th Fehrunry 1863. country, together with the Anghami Nags IJills, 
Oov(~rn~ncnt of Ind~a, Horne Depnrtment, to Gov- 

rrn~ncnt of Ijengal, NO. 1110, dated B L ) ~ I I  D e c c ~ ~ ~ l , e r  extending to tile Head of the Assam Valley in the 
1363. neig-hl>ourhood of Sudya, which are likewise witll- 

Sccnc of opcrotiona. in British territory, and lying between the Meri- 
dians of 90" and 97" East Longitude and the 

pwnllels of 25' and 2'3" North Latitude, eml~races an approximate arca of 21,134 square milcs. 
Jieaures wcrc adopted during the last Itecess, in personal comml~nicatioll ~ 6 t h  the 

SllperintenLlcllt of the (;leal Trigonornctrical Survey, whilst I was at Mussoorie, to sccllrc ;I 
c~ornlletellt ~ ~ ~ ~ ~ i ~ ~ t ~ u d i n y  Officer and Snl~ordinate Staff for these important and difficult Sur- 
vcy operatiolls \+*ith tile ol>ject of st:~rting tllc work early iu the present field season. 

151. The serviceg of Captain H. Godmin Austen, Staff Corps, Topographical Asaistallt of 
the Kashmir Survey, an Officer of several years' experience 

Exrrotive OIXi er appnintcd. in Himalayan Topography, and a most accomplished field 

DraftPman delincstor of hilly ground, having Ijcen placed at my disposal from that branch 

, , f  the Department, he mas appointed 11y thc Government of India, Military Department, to the 
ellarge of tile Party, by G. G. 0.) i'vIilitary Dcl)artment, NO. 588, datcd 11th Scptcmbcr 1863, 



and he was accordingly iustructed to proceed from Kashmir, where he was actively engaged a t  
the close of tlie Summer, to Delira Dhoon to confer with me as to his equipment and general 
instructions. 

152. The Civil Assistant, who was also promised by Major Walker in  his letter of the 
3rd January 1863, included in the published correspondence for the same duty, could not 
eventually be spared from the Trigonometrical Branch; consequently the nucleus of the Subor- 
dinate Staff had to be formed from the existing Topogapliical Parties alone. 

15.3. To this end drafts were taken from the Rewah and Gwalior Parties, as shewn above, 
and Captain Austen was hurrying down in order to accorn- 

Recrniting of Party. 
pany me to Calcutta where his Party was to  be collected, b a t  

whilst passing through Lahore, he received instructions direct from the Foreign Department to 
accompany the British Mission to Bhootan as a Surveyor and Assistant to the Political Agent, 
and to proceed to Darjeeling with all possible speed. 

154. These orders were promptly obeyed by Captain Ansten, whom I met on the road 

Telnporary of Exccutivo down, and thus had an opportunity of conferring with him 
Officer. as to the ulterior mcasures to be taken in consequence of this 

* NO. 702, dnted tilc 3otl1 October unexpected and sudden change in his destination, which was 
1 Sfi3. notified in General Orders as per margin* without any 
reference to myself, or previous notice of the iutentions of the Government. 

155. The loss of Captain Austen's sewices at such a moment upset the plans contemplated 
for the commencement of the Cossyah Hill Survey in November or December last. On  my 
return to the Presiclency on the 10th of the latter month from tour of inspcction, immediate 
steps were talzen to devise fresh arrangements for the conduct of tliis Survey. Definite instruc- 
tions were given to Mr. N .  A. Belletty, Civil Assistant, who had meanwhile reached the 
Presidency from Rewah, to form the Native Establishment, ~ ( l i e c t  data and instruments, pur- 
clhase Camp equipage, &c., and generally to provide for all the requirements of the Party : these 
tlnties he much to my satisfaction, and by the end of the month everything wa.: 
prepared, and the party f t~l ly  equipped quitted thc Presidency ou the 3rd of January by Rail 
and Boat from Kooslltea to Cliuttuclr a t  the foot of the Hills, and arrived a t  Cherra Poonjee on 
the 7th February. 

156. As the most desirable arrangement uncler the circumstances of the case I availed my- 
self of the opportunity which llacl just offered, by the appoint- 

Conqcqi~cnt nrrnngcinc~it. 
~ n c n t  of Mr. J. 0. Nicolson, Officiating Surveyor, of the Great 

Trigonometrical Survcy (lately employed a t  the Andaman Islauds,) to  the Survey of Waste Lantls 
in Lower Assam, to place him in temporary charge of the Topographical Party, and this was 

duly approvcd by the orders cited in  tlie margin. Mr .  - - -  
Letter No. 7, (Intpd 4th Jnnunrg Nicolson consequently conclncted the Party to its ground, 

1PG1, from drr~iior Secrctnry to Bcir- 
gnl ~ : ~ v c m m c i ~ t .  where he is now employed in laying out the Triangulation, - .  

and he will hold charge, in conjunction with his other duties, 
fhr tlle measllremeht of Waste Lantls iu the adjoining District of Kamroop, until Captain 
Anstcnls return from the Bhootan Mission, wliicll i t  is hoped may be ~ v i t l ~ i n  a few months, ns 

his presence with the Party is very necessary, in order to  
' Siirvryor Gcncrnl to Offirintinl: 

SIIIWJOY.  No. 6A, dnted 23rd Dccclol~cr rcuder i t  fully effcctivc for the next scason. A complete 
IHC3. sct of final instructions* were drawn np and issued for the 
c~ntluct  of tlic operations. 

1.;7. Looliing to tllc late pcriod a t  which the Party, only about half recruited, arrived at 
thcir grc~nnd, much work cannot be cxpectcd this season, but good experience and reconnoitrc- 
illg of thc, colintry will LC ohtailled, and it  is hoped something may be effected with the Trian- 
gulation, whcreon to start t l ~ e  Topograpliical dctails ncr t  year. 



158. The country to  be surveyed is admira,bly prepared for these operations by the Prin. 

nnsis of ucw Sorvey. cipal Triangulation of t,he Great Trigonometrical Sullrey, 
which has already traversed i t  longitudinally along the valley 

t ) f  the Brahmapootra, as far as Go~vhatty, and Meridionally from Gowhatty across the Hills in 
%)lo, through the Valley of Sylhet and d o n g  the  Eastern Frontier. The point of departure for 
the Topogry)l~ical Survey will therefore emanate from a side of the principal Triangulation in 
the ~leighbourhood of Cherra Poonjee, by  which means the best disposition may be made in a 

11ew country and with new people a t  a late period of the season. 

A,./. 2.-Execotivc Of- Rs. As 1'. 159. Before the ensuing season, I hope to see a Military 
ficcrs ... ... 18,094 2 0 Assistant appointed to  this Survey, as well as thc Estab- 

Art. 3.-Ficld Eat nh- 
IisInncnt consisting lishment strengthened up to allomed limits.. The estim.ite for 
OF Civil nnd Native 
Est:rhlisl~iiients .. . 31,978 0 0 the few months of the current financial season, as passed 

/it.(. 5.-Contingencies 7,675 o o in  a Supplemental Budget, amounted to Rs. 30,707, ~vllilst -- 
Totnl ... ... 57,743 the full estimate for ensuing financial year of 1864-65 is -- detailed in  the ma,rgin, amounting to Rs. 57,74'7-2. 

No. 7.-TOPOGRAPHICAL SURVEY. 

360. The nucleus of a seventh Party, designated as above, has, under the sanction of the 
Government of India, conveyed in M i 1 i t . a ~  Department letter No. 771, dated 26th Septem1~c.r 
1863, been providcd for in Central India during the current season and for the present is wor1;- 
i11g in connection with and under the su~perintendence of the Officer in charge No. 1 Party, 

* Licutm~nnt C. Stralinn, n. E., 
Gwalior and Central India Survey, with the view to a full 

A+i*t:~nt Sl~~.veyor, nppointed I)y cornldement of Assistants, Sub-Assistants and Native Agency 
(;. 0. G .  G. No. 605, dnterl 2Gtli Sep- 
tcml~er 1863. bein.. collected and trained in time to act efficiently nest 

Mr. R.  odd, Sub-A9sistnnt 3rd 
dnss, nljnuinted 0. 0. 0. G. No. 673. 

L, 

season. The Military Assistant and two Sub-Assistnnts, as 
dated iG't11 Novcmbcl- 1863. detailed in the margin," have as yet only been nominated 

Mr. A. Connor. Ynb-As~istnnt 3rd 
clew, nyyointcd G. O. G. G. NO. 773, the great demand for Uncovcnanted competent Agency for 
(l:~ted lYtl~ 1)ecemLcr 1863. the other new Party, also raised this season, preventing 
further additions l~e ing  a t  present made. 

1 GI. This Party when fully formed is intended to expedite thc Survey of ' the enormous 
area embraced in the Central India, (or Indore) and Rajpoo- 
tana Agencies, quoted in the 9th para. of my last Report, 

 mounting to :l,00,920 square miles, and is to  act in  concert with the Gwalior and Central 
India Topojir:ll,hicel Survey as originally sanctioned, by the Governmcllt of India, hIilitary 
Del~artrnellL, Nu. 51'9, dated 14th August 1861. The arrangements then made were altered 

the Part?; r:~isecl, Ijeing sul~sequently transferred to Itewah, as directed iu'the o rde~s  cited 

+ I,rolrl,dill,,q Ilc,rripll Department, in the margin,t  and i t  will thus IJC a t  least anothcr season 
XI). 2i1, duteJ 2211~1 Q ~ ~ \ ~ . l n J l e r  1861. ]jefore the expansion of the Ra.jpootana new Pasty call Ilc 

expected to attain proportions sufficient to enable i t  to make any sensible progress. 

102. 1 ) ~ 1 1 . i l l ~  tllC cnrrent financial year 1863-64 the means rcquired For defraying the 
small extra expense entailed, will be met qut of 

Rs. A. 1'. 
: Artivle 2, ~ . : ~ ~ ~ ~ ~ ~ i , ~  ~ f l i ~ . , , ~ , ,  ... 8.709 6 0 the existing Departmental Budgct, for which there 

3. piell1 Estobli*llment .,. 32;630 6 0 is sllficieut margin, and for the yea,r of ,, 5, C~~ntingel~rics ... .. 7,622 0 0 -- 1864-65 the Estimate as per margin$ has Ixen 
Total ... 48,881 12 0 

included in the Budget, amounting to Re. 4X,8S1-12 
30 D, dnted 6th July 1863. for a full Estal)lishment, which cannot I)e rill 

ntilised the first year, n.: the European and Native Staff must 1)e oljtained and traincd gradually, 
:I& explained ill nly Ietlcr marginally quoted. 



163. As soon as fairly started, and set to  work independently, i t  is contemplated to place 
this Party in charge of an Assistant Surveyor on the intermediate grade and salary of Rs. 4.00 
but under the supervision of the Superintendent of the Gwalior Survey, whereby conei- 
clerahle economy will be aained; and when Lieutenant Colonel Robinson rejoins his own ? 
s'nbstantive appointment from which he is a t  present detached, whilst officiating for Major 
Walker, Superintendent Great Trigonometrical Survey, the great advantage of that  Officer's 
lcnowledge and experience will be brought to  bear on tlic general operations in  Rzjpootana. 
TVhilst the original or No. 1 Party will prosecute the Survey of the Gwalior and other States 
I)etwcen the meridians of 7G0, and 7S0, worlring Southwards, for filling up the several Sheets 
of the Atlas Nos. 50, 51, 52, 53 in  succession, the new Party by extending tllcir Triangulation 
North-west~vards from the present work in TJlwar and Jeypoor, will be able to  provide for 
t , l~e corresponding Sheets between the meridians of 73" and 7G0, Nos. 32, 33, 38, 35, and 36, 
which embrace the heart of the Rajpootana States with some portion of the Central India 
Agency from the Sutlej to  the Nerbudda River. 

1G4. Thus, even with the above distribution, there is more than an ample area for each Party 
to employ i t  for many years to come, each Sheet of the Indian 

2+ Dcgrcea of longitndc I)y 1+ de- 
~ 1 . c c s  of latitude, s i ~ c  3 fect 44 X 2 Atlas occupies an area of 17,824 square miles, the above- 
lrct 34; sralc 4 111ilr4 = 1 inch, area 
17,824 squaro ~niles ench. mentioncd Sheets therefore, embrace no less than 71,296 

square miles for No. 1 Party, and 86,120 square miles for 
No. 7, the new Party. I11 addition to  the above Shects there are others lying to the Westward, 
Nos 9, l o ,  18, 19, 20, 21, and part of 22, to complete the above Agencies, so that  the whole 
of theic Native States of Central India cannot be brought under Survey for many ycars 
to come. 

NO. 8.-TOPOGRAPIIICAL PARTY. 

165. By the Resolution of the Government of India, in  the Financial Department, 
No. 2900, dated the 1st July 1863, the Pegu Survey was placed under this Department with 
n view to its being brought upon the same footing as regards administrative and financial 

co~ltrol as other Topographical Surveys under my direction, 
+ Vidc Enrlorscment No 125, from 

Iaorcig~~ I)el~nrtmcnt, dated 5th A116ost and snbsequently I mas called on, throogh the Mi l i t a~y  Depart- 
1803, on Pinnncinl Department Reso- 
I n t i o ~ ~  :I~IOVC cited. merit,* to  report on the worlr which has bcen coml~leted and 

5 Letter No. 105 (a), dntcd 10th 
remained, as well as the cost of the Survey from the com- 

A U ~ I I ~ ~  18G3. mencement. 

. . 
l~o;"ib~c n succinct generlll report of"t11~ 166. 011 receipt of these ordcrs no time was lost in com- I~i<tor,v, rise ant1 1)rogress OF the worlc 
t th ;,,;fro, t ~ l c  totnl cost,, ~ I I C  ~ ~ n t c  per municat,ing them to the Chief Commissionert of British 
si l~~:~rl::~nilr,  tllc stylo nl1~1 sgstcln of t,l~c 
sllrrry, tile scnlc cm,,~oyell, rccortls 33urmaJ1, in view to his instructing Captain FitzRoy, Snper- 
rcll""red Ill1 to rcmnil ls  intendent of the Survcy, to act in obedience thereto, and that  
to lw 1>crt'or111e(l, nn11 I I ~ I V  1111ig it 
i q  I . : I I I , I I I I I ~ C I I  \1,it11 cxistil~g 111cn119, t11:it Officer wa.9 also a t  tllc samc time filrnished with the requisite 
t111, \\.l~ole lnny I1c b r o ~ ~ g l ~ t  to :I rlosc." 

instructions direct from this Ofice in the terms cited in  the 

1 G 7 .  011 thc 9th September last the Chief Commissioner, i t  appears, directed Captain 
l.'itzlloy to sul)mit tllc rcclnircd Report with as little delay as possible, and on the l l t l l  
Novcml)cr following, in rcply to the urgent requisition of this OfFice for Professional Rc- 

l v w t s  nnd Fi~lancial Stntenlcnts connected with the operations, the first intimation was 
1-c~c~circc1 from the Snl)cri~ltendcnt that hc liacl forwarded the reclnircd doc~lments to the Chief 
(:ommissioncr. 

K 



168. As these, however, did not arrive by the time expected further urgent calls mere 

A copy of printed Narrntive of oprrn- 
made, and i t  was not until the 1st January Captain Fitz. 

t io~ls  for tile past senaon of 1862-63, Roy transmitted to this Office the papers marginally noted, 
elated 25th Juna  1863. 

Sta te~nent  of sanctioned strength of and shortly after the Chief Commissioner also forwarded 
E~stnblisl~~nrnt with copy of Pny Abs- 
t rac t  for 1)eceinber 1863; nnd copies of the Pegu Survey ~ n n u d  Reports for 1861-62 and 

COIIY of originnl instrnctiolls for the  1M2-63, which had previously been submitted to the Local 
I'egu Survey by the  Chief Coru~l~issioner 
of nritisb Burmah. Admiuistration. 

Report on t h c  Pegu Survey Depart- 
ment and t h e  system up011 which i t  is 
co~~r lnr ted  wit11 appendices dnted t h e  

169. Regarding the precise system on which the 
I 

2at11 October 1863. Survey operations in British Burmah have Leen conducted 

System nnd style of Survey under and the value of the same, I am unable a t  present to 
investiption. report, fully or satisfactorily, being still in communication 

with the Superintendeut on many points which i t  is most difficult to understand from his 
Statements. On this subject a special report mill hereafter be made, on the Superin. 
tendent rendering full and sufficient information to this Office, and replying categorically to 
the several questions on professional ~ o i n t s  put to him. 

170. The maill facts gathered from the reports now furnished are as follows. By Govern. 
ment Orders, Financial Department, No. 4671, dated 4,th 
November 1853, the Pegu Survey was sanctioned and orga- 

~lized under the superintendence of Captain E. C. S. Williams, of Engineers, and he continued in 
charge until the 26th September 1856, when he was succeeded by Captain W. Edgcombe, 
Madrm EngineersJ who conducted the operations to the close of the year 1859, and was ,.sue- 
ceeded by the present Superintendent, Captain F. F'itzRoy, Royal (Bengal) Artillery. 

171. The Scale of Establishment was sanctioned in the Government of India letter 
Foreign Department, No. 

Establishmcnt sanctioned. 150, dated 6th June 1860. 

*Sanctioned Scnle. 

Rs. 

... 1 Superintendent ... 500 
I i\.lilitnry Assistant ... ... 400 . . . . . . . . .  2 Interpreters 5 0  

18  Chninmen . . . . . . . . .  180 
Drnthmen nnd Writer ... 300 
Kntive Surveyors . . . . . .  600 
Chainmen . . . . . . . . .  400  

3 h'rrtive Doctors . . . . . .  75 
I River S i ~ r r e y o r  . . . . . .  300 
3 Sen Cimniea . . . . . . . . .  30 
g Loscars . . . . . . . . .  80 
l Interpreter . . . . . . . . .  25 -- 

~ ~ t ~ l  ... 2,990 
Snprrintenclent's trmvelling allow- 

nnre, na pcr Foreign Secretary's 
lr t ter  KO. 2273, dated 21th 
June  1855, for 12 months ... 160 

Do. do. of l ~ t  Claw As-  
.sietnnt, na per (lo. No. 2340, 
clated 5 th  Ilecember 1862, for 
12 months . . . . . . . . .  90 

Total per month . . 3,230 

... Annnal Total 88. i60  

This differs from the Estab- 
Actuds. lishment as a t  present em- 

ployed, and detailed in the 
Rs. 

Budget estimate rendered . . . . . .  1 Superintendent 560 
1 Military Aasistnnt . . . . . .  400 by the Superintendent as 

. . . . . .  Snb-Assistclnt 75 

. . . . . .  110. 50 shewn in the margin*. The 
Native Sorvegor . . .  50 

3 n o .  nt ns.  40 . . . . .  lzo allowed maximum it appears 
4 do. do. 20 . . . . . .  8 0  is not worked up to. 
1 do. do. 15 . . . . . .  15 

Writer . . . . e n . . *  6s 172. TIlere are various 
Do. . . . . . . . . .  20 

1 Chairman . . . . . . . . .  15 points in the constitution of 
4 (10. a t  Rs. 10 ... 4 0  

l a d o .  do. 10 ( ~ e n l ~ o r n r i )  130 the Establishment which 
Trnvelling nllownnce Superin- 

tendent for 12 ~nontlla ... 150 require and On 

Do. do. ... 9 0  which information has been - 
... Total 1,850 sought but not yet furnished. 

Wactting to  complete. It appears to be remarkably 
... 3 Surveyors a t  Its. 25 7.5 weak in subordinate Euro- 

Chninmen . . . . . . . .  395 
Drnftnmnn and Writer , 215 pean Agency, necessary for 
Nnt,ive Snrveyors . . . . . .  210 

3 Nntive ~ o c t o r s  . . . . . .  75 the due prosecution of such 
... Sen Cunnies nnd Lnacam 110 a Survey, and also general]y 

River Surveyor . . . . . .  300 - in numerical strength, con- 
Total ... 1,380 

siderably below what it 
ought to be. This it will 

Total per month ... 3,230 
be my object to rectify as 
soon as possible, and to en- 

Annual Totnl ... 38,760 
deavour to afford to the 
Pegu Survey all the dvan-  

t a p e  which the other Estal~lishments connected with this Department enjoy. A proper 



schcine will be submitted for the more efficient organisation of this Party, as sooil as Captaiu 
FitzRoy will enable me to do so. 

173. The amount of work completed and the cost of the Survcy from thc 
commencement in  1853 to 1862-63 is 19,519 square 

Totnl Arcn, Cost nnd Rate. 
miles, and Rs. 3,64,932 which yields a general average rate 

per square mile of h. 18-11-1, but the absolute annual progress and the areas executed I J ~  
the abovc Officers respectively, I have as yet been unable to ascertain. 

' 174. Captain Fitzlloy appears to have anticipated in his report* for 1861-62, that  the 

Area remeining. 
whole of Pegu would have been brought to a completion by 
the month of May 1184. In a subsequent report he gives 

* Dxtcd 27th June 1862. 
+ hlren(ly Surveyed 1~,519sqr.mi1cs. the probable timc of completion as May 1865, but he now 
Remaining for Survcy 12,731 ,, states that  he made the above estimate "provided only that  - 
Area ~f I'egu Division 32,250 ,, the records alleged to exist proved of sufficient value." This 
I'~.ol~nl~le outturn for 

1863-64 sao.) ,, ? statement being unintelligible requires further explanation. - 
Still remains .. 7,731 ,, The area now remaining after current Season is declared to be 

- about 7,731 square miles as shewn in the margin ;t this must 
td re  a t  least a season or two more a t  the present rate of progress, and on the present system. 

175. No maps or calculations have as yet been regularly rendered to this Department but 
one sheet of a general Map of Pegu, on the scale of 4 miles 

Ifxps and computations rendered. 
to the inch, embracing 4 of the entire Division of Pegu, was 

litllographed a t  the Press attached to this Office last year, for the Chief Commissioller under 
special orders from the Foreign Dcl>artment, and NO. 2 Sheet, on the same scale, containing 
allother quarter of tlic Province, has also been recently sent up to this Office by the Superin- 
tendent for a similar purpose, with a request that it might be published on his own responsibi- 
lity. With reference, however, to the duty now devolving on this Department, I was necessi- 
tated to call for the data on which the map had been constructed before venturing to publish it 
Ilnder my own authority, and on a reference to the Government of India, Foreign Department, 
on the subject,, the publication of the map was ordered to be deferred until such time as 
Captain FitzRoy furnished these necessary particulars. This he has not yet done. A map of 
the town and environs of Rangoon, on a scale of one inch to the mile, mas a t  the same time 
transmitted, which is detained for a similar object. 

176. I n  the S l s t  para. of the Superintendent's Printed Report,$ i t  is stated that  maps 

Description of Mnps prepnrcd. 
of Teiks have been made on the scale of 4 inches to  the 
mile, and also that maps of circles are formed on the one inch 

f Dxtrd 25th June 1863. scale, which again are reduced into the general map on the 

scale of 4 miles to the inch. But  although the Survey has been in progress for the long period 

ot' nine years, not one of the larger scale maps 113s been rendered to this Department for 
practical purposes, and unt,il the month of January 1863 even one of the general maps was 
not forwarded to Calcutta either for publication or for use in this Office. 

177. With a Survey which has been going on for so many years without professional aid 
or advice, and under special and peculiar circumstances has 

'''ffinllti'r of cqtimrcting of vnll'c of laid down nearly 20,000 square miles of difficult country, but h ~ ~ r v r y  
of which the mape, Field Books and calculations have never 

I,een seen or examincd, i t  will be seen that  the task of arriving a t  a clear understanding of 
~ u c h  work is not an easy one, and until the results of so many years' labors are placed before . . 

Inc and properly explained, and time is allowed to make the necessary examination, I shall not 
I w  in a position to arrive a t  a definite opinion on the real value and nature of the Pegu Survey, 
:1nd how long it  will take to completc it. 



178. The foregoing comprisc all tlie Topographical Si~rveys a t  present employed or orderet], 
hut they form only' a small portion of the eupcrvising duties 

Conclusion. 
devolving 011 this Office. The ltevenuc Surveys, more tllllll 

d,,~~l,le in number to the above, liave to be ~rov ided  for, but tliese being ulicler the Civil Depart. 
mrnt :tre reportcd on separately. Tlic various details of \vorli in the several Branrlics ot' this 
L)cl~artmc~tt reqniring my attention, with the esistiug mcalts allowed for tlie purpose, 11ave been 
, :ll.et't~lly examined into I)y Coloiiel Dickens in the enquiry he has made, slid his report will no 
I ~ I , U ~ I ~  elitcr into a full explanation of the same, wit11 suggestions for carrying oil in fi1tulve 
the duties of a Department, the operations of \vliic11 are cver on the increi~se. 

H. L .  T H U I L L I E B ,  L i e t i t .  C'ol., 



Triennial Report on the Gwalior and Central India Topographical Survey for Seavon 
1860-61, 1861-62 and 1862-63. 

DATED, OFFICE G W A L I O ~  AND CENTRAL INDIA 
TOPOORAPHICAL SI;ILVEY, 

November 1018, 1863. 

T o  

COLONEL H. L. T H U I L L I E R ,  ROYAL ARTILLERY, 

Szcrveyor General of India. 

SIR, 
Three years having now elapsed since the Survey of the Native States of Central 

India mas commenced, I have now, in  obedience to  the instruction cited below,* issued for my 
p idance  for this Survey, the honor to transmit to you the undermentioned documents, 
records, maps and charts, the produce of our operations during the period above named :- 

1. 7 Sheets of General Maps, each Sheet 30' longitude x 30' latitude. 
Scale one mile to  one inch. 

2. 1 Degree Sheet or Geographical Map, scale four miles to  one inch. 
3. 2 Charts of Triangulation. 
4. All the computations connected with the above. 
5. The original Plane Table Sheets. 
6. The Village Books, and Alphabetical list of villages in Duttiali. 
7. Such Angle Books as can be spared, original and duplicate. 

2. These details will furnish all the data required for the coinpletion of Atlas Sheets, 
Nos. 68 and 69, and a little for Nos. 50 and 51. They include altogether 5,540 square miles of 
country, carefully surveyed, a t  a cost of Rs. 22 per square mile. 

3. Thc three seasons under report have been spent as follows. The first was devoted 
c~ltirely to 'I'~iangnlation, executed by a Party a t  half strength. 'l'lie Triangulation was required 
as a basis on which to found the Topography, and should always be kept in advance. The 
amount thus obtained during the first season being still in hand, may be considered as all 
inefficient balance which will not come into acconnt u!~til the conclusion of the Survey, and 
cwnsequently all expenses connected with i t  must remain in suspense until that  time,, or until 
such a time as there shall be no Triangulation ready in advance of the Topography. 

4. The other two Seasons, 1861-62 and 1862-63, have been spent partly in T o p g r a p l ~ y  
and partly on the Triangulation, the whole of their espenses are debited to finished work, 
~ucluding the General Report. 

5. The whole of this work has been very caref~llly executed ; the Triangulation is excellent 
I'or the class of Instrumelit used, and the Topogral)hy is correct. All the physical features ot' 

the country, tlie areas cnltivated, and all that  can be useful f'nr Military or Civil E n g i ~ ~ e c r i n ~  
l~urpows, haa been shewn to scale, and whc~l  these facts are considered, the rate of' S~rrvey 
appears moderate enough. 

6. The Triangulation is 1)aqed entirely on such Stations of the great arc of India series.: 
(~neasr~recl by Colonel Sir Ci .  Everest in 1852) as were found. Bot  fkw of them have escapecl 
tlie ravages of time, and still more destructive man; and consequently most of the triangles 

Inerrurtion~ ror the proeecotiu~~ of tho Gwnlior n ~ ~ d  Celrtrnl Illdin Topogrnpl~icnl Survey nddroased lo Cul~tuir~ 
I). G .  lbl~illmn, Roynl Engi~~eers,  by Sir Andrew Scott \\'sugl~. Surveyor Genernl of Indin nod Superintendenl tireat 
Trigonornelrical Survey of India in September 1.360, S o .  15999, dated 14th September 1860.) 

L 



( 42 1 
liad to be re-measured. This series was connected with such Stations of the Budhon series as 
could be found, by  a continuous net work of large triangles, and the linear values of the sides 
of that  series have been used as a check on them, but  a correction of +0.19" was applied t o  

all LongitudesJ t o  adjust them to the great arc values. 

7. That this discrepancy of 17 feet i n  Longitude does exist there can be no doubt, for 
fortunately at five Stations, Narmar and Sheregarh, Dhobaie and Karia and a t  Raiepoor, tlie 
series approximate so very closely tha t  the  distance between them can be directly measured to 
within four inches for a certainty, and as this discrepancy is shewn a t  each of these connec- 
tions, and moreover makes the rest of the connection agree well instead of badly, as it other- 
wise would do, I have no hesitation i n  applying it. 

8. This discrepancy may a t  first sight appear large, but  when it is remembered that  it is 
probably due to  errors in  both series going in opposite directions, and the length of the circuit 
is taken into consideration, it is easily accounted for. I am also of opinion that  the mass of 
the Bindrachal range lying on the  west of the Budhon series must have materially affected 
the perpendicularity of the plummet. 

9. This range is of great thickness, ancl some hundred fect, higher than the majority of the 
 tati ions of the  Budhon series, and must, I think, have sensibly attracted the plummet of the 
Budhon series, though i t  would not affect the great arc which passes along the top of it. When- 
ever I have leisure I purpose to  investigate this question. 

10. Tlic large triangles of this net work, and the triangles of the great arc which haye 
I~cen almost. a11 re-measured by me, I have treated as principal triangles. They were measured 
with either a twelve or fourteen-inch Theodolite on four zeros, T$B, &", and give limits of error, 
which, as will be seen in the  a'bstract appended, are very small and far below what is really 
required for Topographical work. I n  the mountainous country, they were broken down into 
secondary triangles shewn by red lines in  the Charts, but in  the well wooded flat country to the 
vast of Dholpore, and north and east of Gwalior, this process would have been too expensive, 
PC) in lieu thereof, minor series of Triangulation were carried along the valleys of the Banganga, 
Chambal, Sind, aud Koari rivers, starting from, connected with, and closing on the principal 
'I'riangulation, t o  which they mere further adjusted by treating thern as ray traces. This reduc- 
tion is shewn in the body of the Report. 

11. 011 this Principal, Secondary ancl minor Triangulation depend the intersected points, 
that  is to say,'the positions of remarkable objects, such as temples, buildings i n  forts, remark- 
able trees, or poles and brushes, erected for the purpose, all of which had to be laid down t o  

furnish data on which the detail Surveyors could base their work. These positions are obtdned 
I)!- obsewations taken generally on one zero only, from two or more Trigonometrical Stations, 
and are shewn in the second chart of ~r iangula t ion  by blue lines. They are dotted about all 
over tlie country, a t  short distances of from two to four miles. The distances a t  which theJ- 
should be placed must depend on local circumstances. 

12. Again on this Triangulation is based the detail Survey executed on Plane Tables, on n 
scale of one mile to one inch. N o  conventionalities have been allowed, and the plane table 
maps have been made as far as the scale would admit fac-similes of t,he conntry surveyed. 11, 
tllo neighbourhood of Gwalior the amount of iron in the rocks rendered the compass useless 

deprived the surveyors of the great assistance this iisefi~l Instrument nffords, under ordina13- 
c.,,nditions, for fixing their approximate positions. 

13. The maps now submitted include the whole of Duttiah, nearly the whole of Dhol- 
pore and about fy of Gwalior. An  alphabetical list of all the villages of Dnttiah, shewing thc 
numlwr of llouses in, and the geographical position of each village, i~ appended. Allowing five 
inhabitants for cnch, the population of Duttiah appears to  be 1,91,150. 

1 k. Similar lists for earl: State will l)e submitted as the survey of them is conclnded. 

1.5. Tliie Ixing r professional report it  is unnecessary to enter into thc statistios ( 1 1  
tllc tr;\cte surveyed ; wl~en tlic work is nlore advanced, I pr1rpose to tlo so sel)arntcly. 



16. The data on which the work is based is as follows. 

17. The Geodetical clcments which are unreduced for discrepancy in amptitude are all 
ol~taiued from the original computations of the great arc and Budhon meridional and Calcutta 
longitudinal series of tlie Great Trigonometrical Survey of India, which are not exactly 
in the same terms, consequently these are not final results. Further, wherever the Great Arc 
and Budhon Series, which a t  some points almost touch each other, have heen connected, a dis- 
crepancy of 0".10 in longitude is found to exist. A correction therefore of +OU.19 has been 
alq~lied to all longitudes of the Budho~i series to assimilate them to those of the Great Arc. 

18. The longitude is referrible to the old value for the Madras Observatory 80°17'21"E, 
to which a correction of 3'25".5 is applicable to reduce to the value adopted by the Admiralty 
and Royal Astronomical Society, or 3'1.8 to reduce'to the result of Taylor's observations ul, 
to 1845. 

19. The linear values are .derived from the length of the Sironj Base assumed 
a t  35413.32 R longitude :=4.584.4518. 

20. The azimuths depend on the observed value of Surental or Kalianpoor, taken a t  
190':37'8".208. 

21. The latitudes depend on t,hat of Kalianpoor taken as 24O7'11.537 : the longitudes 
on that of ICalia~~poor talten as 77"41'44".718. 

22.  The heights depend on that of Kalianpoor talten as 1765.1 Feet. 

OFFICE GWALIOR AND CENTRAL INDIA D. G. ROBINSON, Liefct. Col., R. E., 
TOPOGRAPIIICAL SURVEY, Szydt. G ~ n l i o r  awl Central India 
2 % ~  14th Arovenzbcr 18G3. TopograplLical Suvcry. 

* Tl~ia inrlndcs the cxpcnse of training Otlicera and Slll1-Asaistn11t9 for other Topographicl~l Survey Partier, D!!,, 
conaidcmtion must also be made for the hcnvy espcllsc of Guard3 sul~plied to all detncl~ed Eurol~nns.  

D. O .  ROBINSON, Lie~tl. Cul., R. E,, 

Strpdf. Gr'nlioi nnd Central Indin Topogl. Slrrrey. 




