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I. WORK DONE BY THE SURVEY OF INDIA 

APPLIOATION FOR SURVEYS OF ANY KIND, whether for private 
or Gorernment purposes, should he mode to the following officers : 
'l'he nirector, Frou~ie~ Circle, •Survey of India, Simla. (~'cl. "~~":J;:o?Jtier:'l; 

Geooetlo Bmnch • , ., Debra Dun. (7.el. .S~trfng ). 
" '' Eastern Circle •' ,, Shillong. ('I'd. "Snreast"). 
" o.'C. No.6 (South india) , , Ba.ngalore. (1'el. "Snrfield Si.1;"), 

Party,• 
Burma Survey , Maymyo. (Tel. "Surb1~rma"). 

" Party,• 

FoREST AND CANTONMENT Sun\'EYs, LE\'EJ.I.ING, TmANOUI.A

TION AND TmE-'l'Ani.ES. Advice in regard to these, and on scientilic 
questions, is obtainnble from the Director, Geodetic Branch, Surrey of 
India, Dehra Drm, who undertakes leYelling and similar work for 
municipalities nnd engineering project~, on payment. (Telegrams 
"Sudrig"). 

MAPS AND Ir.r.usTRATIONS can be printed by the Dlrect01·, .Map 
Publication, Surz,ey of India, 13 TVaod Street, Calcutta, for Govern
ment- Departments and the public, and special maps cnn nl~o sometimes 
be prepared, on payment. (Telegram'j "Surpub"). 

TnE 11-L\THt-:~rATICAL I~sTRU~IENT OFFICE, Surrey of Indin, 
15 w· ood Street, Calcutta, is n well equipped Government Factory 
which supplies, mnnnfactures, and repairs all kinds of Surveying-, 
Drawing, Optical, :Meteorological, and Medical instruments. It 
also manufactures ~pccial instruments for experimental purposes and 
receives back surplus instruments on .,.aluation, from nll Go\"'ernment 
Departments, whether Cent_ral or Provincial. 

The Price List, Rules and RPgnlations and Forms for Indent~, 
Repairs and Deposits are supplied grntis on npplicntion. ( 1'elegrams 
''Sun"nst''). 

Gr.:sKnAL ESQUIHIES should llc addressed to the Assistant Sur
veyor General, 13 \Vood Street, Cnlcutta. ( 'L'elegrams "Surve.'Js ''), 
as the Surveyor General of India is on tour during most of the year. 

• Provinces and States in eac!t Survey Cil'cle. 

l. FRON'l'IER Oi,·cle 
K~t..<~hmir and Jammu 
Gilgit Agency 
X. W. F. Province 
Baluchistii.n 
Punjab 
Punjab States 
Sind 
Hilmner Stn.te (ltiij

put.iin .. 'l.). 

5. BURMA SURVEY 
Party. 

Burma.. 

z. GEODETIO Brmu-h 
United Provinces 
Centrallndm. 
Gwalior 
Ajmer-:\lerwiu11. 
Delhi 
Hiijpntium (excluding 

Bikn.ner). 
Baroda 
Bombay (Northern 

DiviRion). 
States of Western 

Indio.. 
Gujariit States 
And.1.mn.n ILOJ Nicobar 

lslaw.ls. 

3. No. 6 (SOUTH 
INDIA) Party. 

:\ladras 
:\laJras States 
Hyderii.biid 
:\lysore and Coon; 
Bomhay (Southern 

Diviewn). 
Deccan States. 

4. EASTERN Circle 
Ccntrnl Provinces 

and Bcrii.r. 
Ben~l 
RihiLr 
Assam and Siklrim 
Bhutiin 
Eastern States 
Orissa.. 



II, HOW 1'0 OBTAIN MAPS 

AND OTHER PUBLICATIONS 

SunvEY oF lNIHA :MArs nre obtninnLle from the :Mnp Ofiice, 18 
\Yood Street, Calenttn (Tel. "Sunnaps"). Abo from tbP .AgC'nts 
li~ted in Notiee IH and from the Uirector::- of Surrey Cirelt•s. A 
.MAP CAT,\I.OGUE, whil'h it:--df ionu~ a n:o;dul utla~ ~f lnJ.in nnd 
surronndiug count ric~, enn Lc obtained for He. 1/- (JIOSf ji·ee ). 

Fom~nT A:>OV CAXTO~OIE:-;"T )!AI'S nrc ol•taiuable from the Mnp 
Office, Survey of I udin, lJehra Ofm. (Tel. "Surtn"g''). 

GEoi.OGICAI. :MAl'S are prepnretl hy and ean be obtained from 
tl1e Dircdor, Geolngical Survey, Calcutta. 

SuJ:YEY Punuc,\TIOXs OTIIE!t TIL\!i ).l.H~, as outliued below, 
arc obtainal1!e through the Direl'tor. Gt•thlt•tic Brandl, Snrn·y of lntlin, 
Dehra lJftn, who will supply n full Catalogue gratis on application. 
The Catalogue is al~o included in the Annual Geodetic Report. 

(a) Trigunometrical data. Tri:Lngulation panJtll.iet:', each covering 
one degree ~quare, giving Je~criptions, po~itions, and heig-hts 
of triangulah·d poiut~ anJ other data, with chart. Levelling 
palllplilets, each co\'eriug 4.0 

X 4.0
, giving descriptions nnd 

heights of 1knch-unuls, witl1 chart. 

(b) Tidal Predictions, publb:hcd annually in aclmnce as 1',/e
Tablcs of the I nrliau Ocean. Thc:-c ta!Jles contain predic
tions for 41 Indian and Bm·me~e ports, and for 28 other 
ports in various parts of the world. 

(c) Geodetic 1vor!.-s of R('ft:rence-The G.T.S. series of twenty-one 
large cpw.rto volumes descriUing in detail the geodetic opem
tious of the Great Trigonometrical Snrn.•y from 1800. 
Detailed aeconnts are gi>en of the Bnse-line measurements, 
of the reduction of the Geodetic Triangulation treated in five 
portions, of tlte early Pendulum observations, of Telegraphic 
Longitude and .Astronotnil'nl Latitude operations, of Tidal 

(d) 

(c) 

obsermtions, and of Levelling of high precision. 

Jlistorical, and Gener«l Reports, including the ":Memoirs on 
Indian Surveys" by Sir Clements ~lark ham nnd C.E. D. 
Black: also Annual Reports, Narrative Reports. Record 
Y olumes, and the annual Geodetic Reports. 

J.l!isrellane<ms. Papers on Geodesy, Exploration, etc. including 
a "SkC'tch of the Gcogrnphy and Gl•olog-y of the Himiilnya 
1\Iountaius nnd TiLet" (in 4 parts) revised in 1933. 



III. LIST OF AGENTS FOU THE SALE OF MAPS 

OuT OF INDIA. 

England. 

America. 

Germany. 
Clu'na. 

}NIH A. 

Abhottrlhrtd. 
.tl gra. 

Ajmer. 
Allalutbtid. 
Ambala. 

Bangalore. 

Bm·eilly. 
Baroda. 
/3omba.71. 

Calcutta. 

Cawnport. 
DarJteling . 

. Dtlhi. 

Dum-Dum. 
Ferozepore. 
Indore. 

Jhii.nsi. 
Jubbulpore. 
Km·achi. 
Kasauli. 
h" ashmi,·. 

Lahore. 

1. Secretary to the High Commissionet· for India, 
(Genl. Deptt.), India Hon:;e, Aldwych, London, 
W.C.2. 

2. Sifton Praed & Co. Ltd., The Map Honse, 67 
St. James's Street, Loudon, S. W. 1. 

3. C. S. Hammond & Co., 30 Chnrch St .. llndson Ter
miual, New York, aud ;;, State St., llof'ton, ~lass. 

4. Dietrich Heimer, Berlin, S. \\'. 48. 
5. French Book Stores, Grand Hotel de Pekin, 

Peiping. 

1. English Dook Store, opposite Empire Talkies. 
2. Eug-li:;h llook Vcpot, Taj Road . 
3. Indian .Army Dook Depot, IJayiil Biigh. 
4. Riijpntiina llook Honse. 
5. North India Chri~tian Tract and Book Society. 
6. Ram Chn.nder & Sons. 
7. Engli~h Book Depot, Amhaln Cantonment. 
8. Raja Gopal Photo. Zinco. and Printing \Vorks, 

Fort Bangalore. 
9. London Book Depot. 

10. B. Parikh & Co., ~land1·i Road. 
1 1. Tltncker & Co. 
12. D. JL Tarnporevala Son~ & Co. 
13. King- & Co., 213-215Badri Maloal, Hornby Road. 
14. ,V. Kewman & Co., 3 Old Court Honse Street. 
15. AntomoLi\e Association of Bengnl, 40 Chowriughee. 
16. City Mnp Agency, Gol't. Book Depot, 8 Hastings St. 
17. Oxford Book & Stationery Co., 17 Park St. 
18. Thncl\Pr Spink & Co., 3 E:-plannde East. 
19. Kali Charan & Co., B. 40-41 :Municipal Market. 
20. Royal Book Store, B. 48 Municipal Market. 
21. .Advnni Brothers. 
22. Oxford Book & Stationery Co. 
23. Oxford Dook & Stationery Co., I\ nsltmir Gate. 
24. Oxford Book & Stationery Co., Connaught Place, 

25. 
26. 
27. 
28. 
29. 
30. 
31. 
30 "• 

33. 
34. 
35. 
36. 
37. 
38. 
39. 

]'\ cw Delhi. 
Rnmesh Book Depot nnd Stationery Mart. 
J. nr. .Jain a & Brothers, Mori Gate. 
Bhawnani & Sons, Connangltt Place, New Delhi. 
ldandas Book Co., Con naught Circus, New Delhi. 
Indian Air Survey & Transport Ltd. 
English Book Depot, Wazir Ali Buildings. 
The Manager, Dak Bungalow. 
The Proprietor, Central India High Class Athletic 

Depot. 
English Book Depot. 
Crown Book Depot, East St. 
Aero Stores, Napier Road. 
Ram Cbander & Sons. 
Cockbnrns Agency, Srinaga.r. 
D. G. Smith & Co., Sr!nagar. 
Punjab Religious Book Society, Anarkali. 

(Continued Overleaf) 



III. LIST OF AGENTS FOR THE 

SALE OF MAPS-(Concld.l 

INDIA.-( Cone/d.) 
Lahore. 40. Standard Book Depot. 
-(Concld.) 41. Oxford !look & Stationery Co. 

42. U. P. Malhotra & Co. 
Lucknow. 43. Lucknow Publishing House, The :Mall. 
Madras. 44:. H igginbothnms Ltd. 
]J[ etrut. 45. Oxiord Book & Stationery Co. 
},1/ww. 46. British Book Dt>pot, :Main Street. 
Jlurru. 47. J. Hay & Sons, The Mall. 
Mussoorie. 48. The Mussoorie llook Society. 
Muwjl'at1wr. 49. Burman & Co. 
]!.r(lgpur. 50. The Superintendent, Govt. Printing, Book Depot. 
Ootacamund. 51. Higginbothnms Ltd. 
Patna City. 5·) K. P. Saxena & Co., Diwan ~1-ohlla. 
Peslultow·. 53. Fnqir Chand Unrwnh, Peshawar Cantonment. 

Poona. 

Quetta. 
Rangoon. 
Rdwalpindt". 
Simla. 

54. J. Ray & Sons, Arbab Road. 
55. Sham Lal & Sons. 
56. London !look Co. (India). 
57. International Book Service, Deccan Gymkhana 

58. 
5~. 
60. 
61. 
62. 

Colony. 
Standard Book StaJI, Circular Road. 
'l'he Curator, Government Book Depot, Burma, 
J. Rav & Sons, 43 K & L Ed1.ardes Hoad. 
Oxford Book & Stationery Co. 
Idandas Book Co., The Mall (Exchange). 



PREFACE 

THE HISTORY AND WORK OF THE SURVEY OF INDIA. 

The first authoritative map of India. was published by D'Anville in 
1752, when the exploration of the then unknown India. was still largely 
in French hands. It had been compiled from routes of solitary tmveHers 
and rough charts of the coast. 

The Survey of India may be said to have been founded in 1767-ten 
years after the battle of l)lo.ssey-when Lord Clive formally appointed 
Major James Rcnnell, the first ~urveyor General of Bengal, at tbu.t time 
the most important of the Ea.Ht India Company's possessions, though there 
were earlier settlements in Mo.dms and Bombay. 

Renuell's maps were originally military reconnaissances a.nd latterly 
chained suneys based on astronomically fixed points, and do not pretend 
to the accuracy of modern maps of India based ou the rigid system of 
triangulation commenced at l\ladras in 1802 and since extended over and 
beyond India. Even now however the relative accuracy of these old maps 
mnkes them valuable in legal disputes, as for instance in proving that the 
holding of a Bengnllandowuer was a river area at the time of the l'crwanent 
Settlement of 1798, so that he is debarred from its benefits. 

From these beginnings, this department has gradually become primarily 
responsible for all topogrn.phica.l surveys, explorations and the maintenance 
of geographical maps of the greater part of Southern Asia, and also for 
geodetic work. 

Geodesy means the investigation of the size, shape and structure -of 
the earth, and the geodetic work of the department consists of primary (or 
geodetic) triangulation, latitude, longitude and gravity determinations . 
. From these the exact "figure" of the ea.rth is obtained, whereby points fixed 
by triangulation can be 'accurately located on its curved surface. This sys. 
tem of fixed points holds together all topographical and revenue surveys, and 
the existence of such a system from the early days of the department has 
avoided the emharrassmcnts caused in other countries where isolated topo· 
graphical surveys have been started without a rigid framework, with the in· 
evitable result that they could not be fitted together, 

A geodetic framework is therefore essential in any la.rge survey, but 
there are a. number of other activities, all of these ultimately utilita.ria.D, 
which can be suitably combined with it and the following are some of those 
which have been carried QUt in India.: 

Precise levelling for the determination of heights; 
Tidal predictions and publication of Tide-Tables for forty-one ports 

between Suez and Singapore; 
The :Magnetic survey ; 
Observation of the direction and force of gravity; 
Astronomical observations to determine latitude, longitude and 

time; 
Seismographic and mcteorologica.l observations a.i Dchra. DUn. 



Indian geodesy has disclosed widespread anomalies of the gra.~ita
tional attraction in the earth's crust which han recently led to a reconsider
ation of the whole theory of isostasy. Systematic gravity investigations, 
which may be said to have been initiated in India, are now being carried out 
intensively in all civilized countries. 

Topographical Surveys.-In the pfu~t this department used to carry 
out the large scale revenue surveys for lliOSt of India., and was still conduct
ing this work for Central and Eastern India and Burma in 1905. 

Though revenue survey is primarily a record of individual property 
boundaries and is unconcerned with the surface features, ground levels and 
exacl geographical position essential to a topographical survey, it was on the 
whole found economical to carry out both surveys together. 

By 1905 however, the small scale topographical surveys compiled from 
the large scale revenue maps bad fallen seriously in arrear, owing to the 
relatively slower pace and incompleteness of the latter, on which "waste" 
non-revenue-paying areas are normally shown blank. 

An authoritative Survey Committee appointed by the Government of 
Indio. considered the position in 1905. It was feared that a separation of the 
topographical and revenue surveys might result in a wasteful duplication of 
work and two O\'eriapping but mutually discrepant systems of mapping. 
These objections were met by a ruling that the basis of both systems of surYey 
should be identical and proYidcd either by the Survey of India or under its 
supervision. 

Subject to this principle, the remaining revenue surveys were handed 
over to the provinces, who had always paid for them as part of the overhead 
charges of revenue collection, and the Survey of India was enabled to con
centrate its energies on a complete new series of modern topographical maps 
in several colours on the l-inch to 1-mile 5cale. 

This new series bad been rendered necessary by the natural demand for 
more detailed information to be shown on maps, especially as rcgnrds t.be 
portrayal of hill features by contours, proper classiticntion of communications 
and-more recently-air trnfiic requirements. 

It was intellded that this 1905 sun•ey should be completed in twenty five 
years, and then revised periodically every thirty years. Owing however to 
the war and more recent retrenchments, rather over two thirds of the pro
gramme had been completed by 1938, in spite ot the reduction of scale for 
the less important arcns. 

_Although new suneys are carried out every year, covering from thirty 
to S-Ixty thousand square miles-an area roughly that of England-the 
maps of .a large part of the country are still over 50 years old, printed 
~lastly w black only, and have bill fcaturee shewn by roughly sketched form 
hnes or hachures; such changes in town sites, canals and communications as 
have been embodied in them ha,·e not been surveyed on the ground but 
are entered from dnta gathered from outside sources. ' 

Owing to the serious financial situation in 1931, the establishment of the 
department was scv~rcly cut down and its annunl expenditure halved, in 
consequence of whtch the modern survey of India cannot now be completed 
before 1950. 

_ Tho obsolescence of the present series of modem maps of India is shewn 
m Index B at the end of this report. 

Lar~e ~cale Surveys.-Surveys and records of international, state 
a.nd pron_ncml boundarie~ have always formed an important item of 
topo~aph1cal _work, and ~~ recent years numerous Guide Maps have been 
publ.t!.!hcd of_ l?Iportant Citles and military stations where the l-inch to 
1-mile scale 1& madequate. 



Miscellaneous.-Whi}e expending on topographical and geodetic 
work all funds allotted by imperial revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such ns 

Forest and cantonment surveys; 
Ri\•emin, irrigation, railway and city surveys i 
Sur\'eys of tea. gardens and mining arens, with such control 

levelling as is necessary lor these operations. 
Administrative a.ssistnnce is also given, and executive officers lent, in 

aid of the revenue surveys of vnrious provinces and states. 
The Printing Otlices o.t Calcutta. and Debra DUn u.re u.lwo.ys at the dis

posal of other Government dcpa.rtmcnt!l and tho public, for such work o.s 
the printing of special map:;, illustrations for reports u.nd all diagrams for 
patents. 

The Mathematical Instrument Ofli.ce of this dcoartment assists all 
Government departments, as well as non-ollicials, by w~intaining up-to-dato 
instrumental and optical equipment and by manufacturing and repairing 
instruments which would otherwise have to be replaced from abroad. 

Military Requirements and Air Survey.-The Department is also 
responsible for all survey operations required by the army, and is in a 
position to meet the rapidly increasing complexity of modern military 
requirements, especially in air survey. 

In view of its high military importance, air suney work for civil 
purposes is receiving all possible assistance, and continuous research is 
being carried on in the latest methods of mapping from photographs taken 
from the ground and in the air. 

The flying and photography for air mapping done by this department 
are at present carried out by the Royal Air Force or the Indian Air Survey 
Company, a commercial firm with headquarters at Dum-Dum. 

Administration is in the hands of the Sun·eyor General under the 
Education, Health and Lands Department of the Government of India, 

The Headquarters Office is at Calcutta under the Assistant Surveyor 
General, and there are four Directors, one for the Map Publication and other 
technical offices at Calcutta, and three for three of the five Survey of India 
Circles into which the country is di\·ided; the other two Circle areas (cover
ing Burma and South India) are administered personally by the Surveyor 
GenP.ral, who, since the separation of Burma from India on 1st April 1907, 
continues to exercise administrative and technical control over the t>urvey of 
India party working there pending the ultimn.te development by Burma. itself 
of a topographical and geodetic Survey Department. 

Of the three Circle Directors, one also administers the Geodetic Branch 
at Debra DUn in addition to his topographical survey Circle. 
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GLOSSARY. 

Scales are referred to as follows:-
(i) by their representative fraction, e.g. "1/25,000", 

(ii) for 3cales 1vhich are multiples of 1/1,000,000-"1/M 
"1/61! scale" &c., which mean "1/1,000,000 
"1/6,000,000 scale" &c., 

scale", 
scale", 

(iii) for acales amalle~·. than 4 miles to one itwh-" 50-mile scale", 
. "S-mile scale" &c., which menn "scale of 50 miles to one 

inch'', "scale of 8 miles to one inch" &c., 

(iv) for aca.les of and larger than 4 milts to one inch-"-!-inch' 
scale'\ "!-inch scale", ""4-inch scale", ''16-inch scale" 
&c., which mean "scale of ! inch to one mile" &c., &c. 

Serial numbering ot Survey ot India maps. 

Sheets 65, 78 &c. are shCets on the 1/M scale; 
Sheets 65 K, 78 F &c. are f-inch sheets; 
Sheets 65 K/N.W., 78 F/S.E. &c. are !-inch sheets; 

Sheets 65 K/1, 78 F/16 &c. are l-inch sheets. 

The system of numbering is fully explained in the Indexes at the end of 
this report. 

Abbreviations.-u. S. S. denotes Upper Subordinate Service. 
L. S. S. denotes Lower Subordinate Service. 

U.S. Officer denotes Upper Subordinate Officer. 

L. S. Officer denotes Lower Suborci.inate Officer. 
P. L. 0. denotes Photo.-Litho. Office (Calcutta). 

P. Z. Section denotes Photo.-Zinco Section (Debra Diin). 
D. 0. denotes Drawing Office 

F. 0. U. 0. denotes "For Official Usc Only". 



SURVEY OF INDIA 

GENERAL REPORT 

1938 

From 1st October 1937 

To 30th September 1938 

INTRODUCTION AND SUMMARY 

1. Annual Reports are now published in two separate volumes 
namely:-

The Geodetic Report. 

The Gcn c1·al Report. 

These reports cover the survey year, which ends on 30th September, 
except that Part 4 (Map Publication and Oflice \York) of the latter is 
for the financial year, which ends on 31st ~~arch. 

The Geodetic Repo1·t contains full details of all scientific work. 
The General R<>port includes nn abstract of the Geodetic Report (in 

Part :']), and full details of the survey operations of the ordinary field 
units (Part 3) as well as drawing, map publication, and instrument 
manufacture (Part 4). Abstracts II and IV (t·ide Table of Contents) 
summarize the detailed reports of Part 3 and enable the reader to select 
those which are of specbl interest to him. 

The progress of "'modern" (i.e. since 1005) topographical surveys 
made by this Department, and of compilations made from our own or 
other material, is illustrated in Index A at the end of this report, while 
Index B indicates the ob,olescence of modern surveys. The remaining 
indexes show all the standard maps which have been published up to 
date on the various Beales. It will be seen from I·ndcx C that the arens 
within the Indian Empire which are blank on b~<lc.-c A are actually 
almost entirely covered by topographical maps. These maps are how
ever from material based on the old longitude of 1815,. which was 
over 2 miles in error, and are drawn in the old style; they are consequently 
excluded from Index A. 

2. General.-BRIGADIER C. G. LEWIS, o.n.E., held the post of 
Surveyor General. 

The post of Assistant Surveyor General was held by LT.-COLOXEL 
T. M. M. PEXNEY, R.F.., up to 2nth March 1088, hy CAPTAIX C. A. K. 
WILSON, R.E., up to lOth May 19~8, by LT.-CoLO:<EL E. 0. WHEELER, 
M.C., R.E., up. to; 17th July 1938, and thereafter by ~[AJOR G. F. HEAXEY, 
R.E. 



2 INTRODUCTION AND SUMMARY. 

The total cost of the Department ~or the year ending 
31;t tarch 1938, as compared with that of prevwus years, was as 

follows: 

1935-36 1936-37 1937-38 REMARKS. 

Rs. Rs. RR. 

. 
34,88,115(a) 35,66, !28(b) 35,32,155t (a)Includinj:! 

Gross actual cost ... Rs. 54,396 

12,90,079t(c) 
for En!?'li~h 

Deduct recoveries 10,24,892 10,60,863 Chnrj!('S (High ,. 
Commis~ioner) 
on Storm•. and 
lo~s or gain by 
exchang-e. 

(b) In c 1 u d i ~~~ 
Rs. 83.~, ... 
for do. do. 

(c) Theinc~ease i_n 
recovenes IS 

do() mainly to 
the entire cost 
of snrvPys in 
Burma. having 
been paid for 
by that COUD· 

try since 1437 

Nett actual charges 24,63,223 25,05,265 22,42,076t t These figures 
". are not final. 

Total arta of survey of 
Square miles. I Square miles. I Square miles. 

---- --all kinds completed ----

I 
----- --

I 
during the year, 57,036 37,670 38,559"" * Virlt page 16 

T 4. OrganisatiOn.-The desJgnahon of No. 10 (Burma) Party 
was chan(!ed to "Burma Survey Party, Survey of India" from the 1st 
October 19:!7. 

The field survey section which was formed for employment with 
Wazirforce in June 1937 was disbanded on 15th December 19~7 and its 
personnel were posted to No. 18 (Air Survey) Party, Survey of India. 

The Government of India have sanctioned the creation of a 
temporary post of Chief Supervisor in the Mathematical Instrument Office 
on a pay of Rs. 400 per mensem for a period of sixteen months from 
1st April 1938, 

A detachment designated the "Lahore Survey Detachment" was 
formed with effect from the 1st August 1938 to unrlertake large scale 
survey of the Lahore urban area .for the Punjab Government. The 
d•tachment has been placed nuder the administrative control of the 
Director, Frontier Circle. 

5. Noteworthy events of the Survey year.-
Ai,. Surveys.-At the reguest of the Estate Engineer, Bettiah Raj 

Estate, Champa ran, Bihar, the survey of about 10 sguare miles of Bettiah 
Town on the scale of 16 inches to 1 mile was undertaken. 
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A detachment of No. 5 Party has completed the fair drawing of the 
'lZ sheets of the 16-inch Air Survey Map of Jamshedpur, covering an 
area of about 31 squat·e miles, the air photography of which was carried 
out by the Indian Air Survey and Transport Company. The company 
had also laid down the traverse control, since the Jamshedpur town 
authorities had originally intended to carry out the mapping themselves. 
The detachment also carried out a rapid contour survey to delineate 
the drainage basin of the Diwna Kala (near Jamshedpur) in connection 
with a water works scheme. 

Conferences.-The Surveyor General attended a conference at Delhi 
which was held on the 14th and ll:ith December 1~37 to determine the 
future policy of the Survey of India with regard to maps on the scale of 
1fmillion. 

Subject to confirmation by the Government of India, the conference 
accepted the departmental view that, with the object of accelerating pro
duction and of keeping these maps reasonably up to date, it was necessary 
to abandon the India and Adjacent Countries Series of 1/ M maps and 
retaiu ouly the Interuatioual Series. lt was decided that maps of this 
series would be produced in three editions, International, Aeronautical, 
and U nlayered; the bst would fulfil the functious of tl>e abandoned I. & 
A. C. Series. The style and functions of the lj.\1 Proviucial Alap Series 
were also discussed and it was decided that one of the chief uses of these 
maps would be as road maps. The deliberations of the conference were 
chiefly devoted to mat tors of detail arising out of these changes. 

LIEU'f.-COLO~EL T. M. ill. l'Ell~EY, R.E., Assistant Surveyor General, 
represeuted the Department as a member of the reception committee of 
the Indian Science Congress Jubilee ::iession iu Calcutta. He also attended 
a meeting of the Geographical Section of the Cougress on the 5th January 
193~ when the teaching of geography in schools was discussed, and ex
plaiued to the members the steps being t~ken by the Survey of India for 
the supply of maps to educational institutions. 

6. Explorations.-Mn. ERic SHIPTON and Mu. l\lrcHAEL Sr•ENDER 
arrived at Dehra Dun from their expedition to the Karakoram and 
Shaksgam regions in October 1907. Their work, in which they were 
assisted by MH. TIL>IA"' and by ilia. AUDE"' of the Geological Survey of 
India, includes about 1,200 square miles of plane-table survey on the 
half-inch scale and 800 sq ua.re wiles of reconnaissance survey and single 
picture photo-survey from ground stations. The Aghil pass was cros:;ed 
aud mapped, and a major glacier north of the main watershed was 
explored to its head, while several new passes were found aud crossed. 
l\11~. SHIPTON proceeded to England, but AIR. SPENDEH remained at Debra 
Dtln for about 4 months compiling, plotting, and adjusting the surveys, 
which will be embodied in quarter-inch sheets 42 P, 40Itl, 51D and 52 A. 

The original survey records of SUltVEYOlt AsGHA!t ALI, who was 
deputed during Juue 1937 to accompany COLO"'EL R C. F. ScHOMBERG's 
Expedition to explore the area lying to the east aud north-east, of Leh, 
have been received and are being embodied in !-inch sheets 52 l\1 
and 52 N. 

MR. F. LUDLow's route report and sketches of his expedition in 
Tibet, 1935, falling in !-inch sheets 82H and ii2L, have been received 
and adjusted with the adjoining details. 
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The ori"inal recorJs of ,~{r. Ro~ALD KAULBACK's Survey in Tibet, 
£ullin~ in 1/~foheets ~~ anJ 91, carried out iu 1D35-3G, have been received 
and are being incorporateJ in 1,·:2~1 Yunnan sheet. 

Dn. \\'Jl.HI~L:'I£ Fllf'HXER, the German explorer, arrived at Debra 
Dun t'in Leh on the ~th October 1037 after his aJveuturous ex
pedition throu~h Turkistii.u, in the course of which he atH.l his interpreter 
HEHH HAACK were held as prisoners in Khotan for seven mouths. He also 
visited the HeaJ<rnarters otlice' in Calcutta on 22nd October 1}):37 before 
rcturnin~ to Dehra Dun where he undertook the compilation of the 
results of hi:-~ journey which incluJed ruagnetic observations, astronomical 
anJ wireless positions, route surveys, &:e. A lecture on his last two ex
peJitions to .\lon;.:olia was delivereJ by him at the Debra Dun Club on 
the 3rd December 19:37, illuotrated by lantern slides prepared from his 
photographs at the Geodetic Branch Oilice. In his lecture he thanked 
the t;urvey of India. for the assistance given him .. atlJ the Director, 
Geodetic Brauch fur helping him to translate and prepare his lecture. 
Dn. F!LCII~EH left Debra Dun on the 22m! December 19::!7 for Germany. 

St:ItvEYUH K. S. Lon:ltWELL was deputed from October to December 
1937 to accompany the punitiYe expedition unJer the Deputy Commissioner, 
Nii.ga. Hills District, to .Xokhu and other Yillagl's, aud carried out survey 
operations on half-inch scale in Control and Tribal areas aJjoinin« Naga 
Hills district of Assam. o 

7. Adventures and Casualties.-The Surveyor General deeply 
regrets to record the followiug deaths:-

C?LO~EL K T .. RICH, C.I.E., late R.E. and formerly Director, Survey 
of India, who dterl tu London at the age of 6:). 

LIEUT.-C~1LO~EL F. C. HlltST, I.A., of the o!J Imperial Service of the 
Survey of India, (tranoferred to the Govt. of Ben"al in 1914) who died 
On 19th l\lay 1U:lK in London at the age of G3. o 

. ~L\1 B.\IL\l>l"ll LAL. S!~GH, lute Sub-Assistant Superintendent, who 
dted m Gujr:1nwiila dtstnct on 31st .\lay 1031> at the age of 75. 

10 Lower SuborJinaies and 18 inferior servants died durin" the year 
under report. 0 

. .. ~IEFfE~A~T L. H. \YrLLLnrs, R.E., while employeJ on triangulation 
m Sikkun was strtrck lo~- hghtumg at about 2 A.~r. on the 12th September 
193o wheil.camped at Endun~ peak,_ at a hei~ht of about 12,000 feet. 
The hghtumg- set tire to hts sh:epmg- bag and his left arm was severely 
burnt before )Ill. ABDVL Au\[) "·ho "··ts r·ortun· t I . tl . : ' • a e y In te l:iame camp 
was able to re,cue htut wtih th h 1 f k · ' . e e p 0 some ·baiasts. LIEUTENANT 
\\ ILL~.\~ts was at once remo,·ed to Darjeeliug anJ admitted to the Eden 
Hospital fur treatment. 

. Sllrn-r-:ron IQBAL ~lnrAmr \D emplu,·ed on t k b r I t . A . . "' raverse wor. was struck 
J" Ig 1 nmg on 1Iay 2nd 19:38 while at work in l)euu DiHt .· t E 

He was severely burnt uud had to be removeJ to I " . t I . llC ., d. urma. 
but has sinee made a complete recovery. wspi a Illlme wtely; 

A Burman coolie while out ·tt work wit! t 
1938 in the jungle in Pegu District, Burma ~v~s ~~;;e~s~r on ~2th Apr_il 
boJy was founJ the next Jay. •. e Y a tiger. Hts 
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8. Distinguished visitors.-On 2t>th December 10:11 the 
delegates from the British As::;ociation to the Indian t>ci~..•nctJ Congress 
Jubilee Session visiteJ Dehra Diln. A party of o.\hout twenty, iuclutling 
Sin JAMES JKA~S, the PresiJent, :;pent the morning- at the t)urvoy of 
India. Oili.ces, and were entertained to lunch, after whieh tht·y motored up 
to ~\[uHsoorie. A party of delegates abo ,·isiteJ the t)un·ey of ludia 
Latitude Variation Observatory ut Agra on December :!:)rJ. 

The HoN'BLE Sin. GrnJ.\. SliANKAlt lL\.JP.H, K.B.E., c. I.E., I.c.s., 
Secretary to the Government of India, Department of Education, Health 
and Lands, visited the Geodetic Branch olliccs at Debra lJfm on the 1~th 
April 19:38. 

~lit. M. W. YEATTs, C. I.E., r.c.s., Joint Secretary to the Go,·ermnent of 
India, Department of Education, Health and Lands, ,·isitcd the ~lathema
tical Instrument Office on the lith :\larch 1U:3.'i and the l'lwto.-Litho. 
Office on the l~th and discussed matters councctcd with tho organisation 
of those oflices. 

The members of the Ueog-raphic;tl :-::iection of the Indian Science 
Congress Jubilee Session vi(')ited the hetHlquart~rs olliees at Calcutta 
on the 7th January 19:31> and were shown round the Mathelllatical Instru
ment Otrice awl the Photo.- Litho. Otiice. ~everal articles lll<lllUfactured 
in the ;\lathelllatical Instrument Oliice were exhilJited. 

9. Awards and Appreciations.-His llliJWrial Majesty The 
King, Emperor of India, has been g-raeiou:-;ly pleatieJ to give orden; for 
the following appointment to the illost Excellent Order of the British 
Empire:-

CAPTAIN J. B. P. ANGWIN, R.E.-To be ~I. B. E. Fifth Class in the 
Military Division in recognition of hin services in the \LL titatett in con~ 
nection with the t>ino-Burmese Bound:uy Couuuis::;ion, 19:3;)-87. 

His Excellency the Governor of Hunna has awarded a certificate of 
honour and a silver watch to each of the following ollicers of the Depart
ment in recognition of the services rendered by tlu~m in the \Lt titatL'S in 
connection with the operations of the :Oino-Burmese Boundary Conunis
sion, 19:35-:37:-

(1) ~JR. ABAXI KUMAR ::iEX GUPTA, :Oub-Assistant Superintendent. 
(2) ?l!R. U~IA DAT ~!A~IGAIX, :Oub-Assistant :Oupcrintendent. 
(:3) ::iUit\'EYOH ::ilJIHO,LIXJ ::iiiAlniA. 

(4) SUR\'EYOR MAt.:NG TIJI>IN. 
The name of St.:H\'EYOit Klll.isl!AL SINGH has been specially brought to 

the notice of his Excellency the Go\·ernor of Bunu<l for similar service~:~. 
The Government of lnJia. have sanctioned ihe grant of a special 

increment of Rs. ;;o per mensem to :\[H. U. ]). :\l.uiUAIN with effect from 
the 1st Au(rust 19:37 as a reward for weritoriou1:1 oervice in the \ra t::;tates, 
with the ~ina-Burmese Boundary Comwiot:Jion. 

Suu-Coxuc:cTuH A. E. :N uiC\L\S, Drafbman, X o. 0 lJrawing OJiice, 
has been awarded the Lon« Sen·ice anJ Good Conduct ~ledal (.\lilitary) 
without gratuity. n 

The followin" letter has been received by the Director, Geodetic 
Branch, from Sm ~JAMES JEANs, the President of the Indian Science 
Congress Jubilee ::-:iession:-
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"May I be allowed to thank you most sincerely, in the name of t~e 
visitincr British and foreign scientific del•·gates, for the generou~ a1d 
which you extended to tho party. \\'e ha,·e firs~ to expre~s our gra:1t~de 
for the opportunity aftorded to some of us to viSit the Lahtude Varratro,n 
Observatory at Agra, where )!It. )i.Hlll'H was mo~t kmd.and helpfu~. \\ e 
have further to thank you for your generous hospttalny m Dehra Dun, an_d 
for the most interesting vi,it which ynu enabled us to pay to the GeodetiC 
Branch." 

The followinu is an extrJct from a letter of nppreciution received by 
the Director, Geo'Jetic Br.tnch, from the Genercd Secretary, Indian Science 
CounTess A~sociatiou :-

e:.The Executive Committee of the Indian Science Congress Ahsocia
tion at its meetin" held in Calcutta on January 31st unanimously 
recorded a hearty o vote of thanks to yon expressing their grateful 
appreciation of the excellent arrang_ements mad? _in coun.ection. ':ith the 
visit to Dehra Dun aurl )Jussoorle of the Bntrsh and non-Br1hsh dele
gates invited from abroad to attend the Silver Jubilee i:iession of the 
Con(Yress. 

Ml should mention in this connection that I received great help from 
1\lR. )L\TI!I:H of the Latitude \'ariation Observatory, Agra, on the occasion 
of the visit of the party to the observatory." 

The folio win::; is the text of a letter of appreciation from the Secre
tary to the Hon'ble the Hesident for the Punjab titates, Lahore:-

" I am directed to state that the Hon'hle the Resident has been 
authorised by his Excellency the Crown Hepresentative to convey to 
CAPTAl:ol D. R Cno~E his appreciation of his services rendered by him in 
connection with the demarcation of the Sirmiir-Jubbal boundary. His 
work was well done in accordance with the orders conveyed to him and 
his report was a particularly able and thorough one, while his comments 
on the SirmU.r t.lemoraudmn were equally admirable." 

The following letter has been received by the Officer Commanding 
'E' Company from the Commandant, Staff College, Quetta :-

"1 am very grateful for the assistance you gave us iu the recent 
Intelligence Exercise. Your lecture and your subsequent discussions with 
students were mo~t v<1luaLle. 

I understand that other officers of the Survey of India helped you in 
your preparatory work and I should be glad if you would convey my 
thank:; to them also. 'l 

The following is the text of a letter of appreciation receh·ed by the 
Ollicer in charge, Xo. 1~ Party, from the Political Arrent Dir S11·at and 
Chitriil Agency, ltlalakaud :-

0 
' ' 

"lam writin~ to inform you that MIA' CHIIlAGH SHAH of the Survey 
Department has earrred out the trianrrulation in Dir State limits accord
~ng t~ ptan. It is regretted that he ;ncountered innumerable difficulties 
mclu~rng the ~emoval of his bench marks by the tribes, &c. He however 
~xerc1sed. cons1dera~le tact ~nd I consider that his work and perseverance 
IS deservrng of special r"red1t, und that it should be brourrht to the notice 
of the Director General. 11 o 

The ,following is an extract from a letter received by the Officer in 
chnrge, ~o. 12 Party, from the Deputy Commissioner ~iirra Hills district 

, 0 , 
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Assam, appreciating the work of SURVEYOR K. S. LOYERWELL accompany
ing the punitive expedition to Nokhu and other villages under him during 
1937:- • 

"SURVEYOR K. S. LoVERWELL has been of the grentest assistance to 
MAJOR GERTY and myself during the recent transfrontier tour. Through~ 
out be has shown the utmost energ:y and keenness and the revised maps 
will in future be extremely useful. It would have been impossible to 
choose a better man for the work." 

His Excellency the Governor of Assam and the Government of India 
have also appreciated the surveyor's work. 
· The following is the text of a letter recei,·ed hy the Director, Eastern 
Circle, from the Chief Town Administrator, the Tata Iron and Steel Coy., 
T.td., Jamshedpur, in connection with the Aerial Survey of ,Jamshedpur:-

" \Y e hereby wish to place on recorcl our appreciation of the etllcient 
and expeditious manner in which the Survey Party under Mn. ~IVZAFFAR 
HUSSAIN carried out the survey of ,Jnmsherlpur tmm and also thank the 
Printing and Lithographing Department for the quick production of both 
the proof and final copies of the Jamshedpur Survey maps." 

In a German Broadcast reported hv the British Broadcasting Corpora
tion on the 8th February 1938, DR. FrLCH:>ER acknowlerlged the help he 
had received from the officers of the Survey of India during his travels 
last year. 

The following is an extrnct from a letter of appreciation received by 
the Officer in charge, Man Record ancl Is'>Je Office, from the Chief En
gineer, Indian Posts and Telegraphs Department. New Delhi:-

"I have the honour to convev the thanks of the Director General to 
you for the great trouble taken.hv ~ou and your office to produce a 
really s:>tisfadory Telegraph Map of India." 

10. Mathematical Instrument Office.-Two sets of Hardy 
Type Boundary Friction Oil Te,ters and one Bearing Metal Rrinell 
Hardness Testing Machine were made up in compliance with the demand 
received from the Chief Controller, Standardization, Central Sbndard 
Office for railways, New Delhi/Simla, for is"1e to the Test Bouse, Alipore 
and the University Chemical Laboratory, Lahore. 

One steel straight-edge, 10 feet long, 4 inches wide and 1 inch thick, 
was trued up for the Bowrah Bridge Commission. This was done by 
the auto collimation method and the greatest error over the whole 
len"th was found to be less than half of one thousandth of an inch 

0 

(i.e. ·0005 ). 
Four large steel set squares were completed for the Ne~ Bowrah 

Bridge Commissioners. These set squares were 4~ ft., 3ft. 2~ ms., 2~ ft., 
and 1 ft. 9~ ins., respectively. 

One Test Type Apparatus and one Sterilizer we_re manufactured and 
supplied to the Eye Infirmary, ~ledical College Hosp1tals, Calcutta. 

One Neon Tube Ignition Indicator was made up and supplied to the 
Superintendent, Government Test Bouse, Alipore. 

One Lummer Brodhum Photometer Head was made up for the Exe· 
cutive Engineer, Electrical Division, Calcutta. 
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One Fihre Rigiclity Tester and two Ballas tic Fibre-St~and Testers were 
made up and supplied to the Indian Central Jute Commrttee, Calcutta. 

11. Personnel.-Caenalties, retirements, promotions and other 
changes were as fo11ows :-

Clnss I O.ff!cers.-Col.O);ELS S. W. S. HAMILTON, D.S.o., and 0. M. 
TIIO'!trP~O~, I.A., retired. 

CoLONEL F. J. )f. KING, granted leaYe preparatory to retirement. 
LT.-Cor.ONEL F. B. ScoTT, I.A., promoted to Colonel. 
LT.-CoLO);EL L. H. JACKSON, LA., promotecl to Bt.-Colonel. 
CAPTAINS J. B. P. ANG\\'I", •r.n.E ., R.E., D. R. CRONE, R.E., and H. W. 

WRIGHT, R.E., prOI1JOtecl to Major. 
LIEUTE-.ANTS .J. s. 0. JELLY, R.E., c. A. BIDOLE, R.E., D. E. o. 

TIIACKWELL, R.E., D. M. CLE"ENTI, R.E., and R. T. L. ROGERS, R E., 
promoted to Captain. 

LT.-Cor.o-.ELs F. B. ScOTT, LA., and L. H. JACKSON, I.A., promoted 
to Director. 

CAPTAINS I. H. R. WILSON, R.E., and R. H. SAMS, R.E., promoted to 
Superintendent. 

LIEUTENANTS GAMBH!R SINGH, !.A., RAJINOER SINGH KALHA, I.A., 
D. l\1. Cr.DrE-.TI, R.E., R. T. L. RoGEns, R.E., nnd L. H. WILLIH!S, R.E., 
joined the Department as As>istant Superintendents (on probation). 

Cl<1.<R II Officers.-MEssns. P. C. liiiTRA ond F. C. PILCHER retired. 
Jlfi.<eel/aneous oppni?lfments.-Genentl Ccnf?•al Scrt•iccs, Class 11.

Mn.~S. CoLQl"HOrx! granted extension of service for one year. 
RAI SAHIB G. :M. DHATIA, granted 1rave'prrparntory to retirement. 
CAPTAIN (DEI'r:TY CmnnssARY) T. A. \\'IIITMAHSH of the Survey 

Section, I. U. L., promoted to Major (Commissary). 
Upper Subonlinnte O_tliccrs.-)!n. B. B. SHm!E retired. 
MR. C. H. FEHXAXDEZ resigned. 
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12. The primary survey duties of the Survey of India are geodetic, 
topographical, anci geograpltical, but the dep~trtment is ahio developing co
operation with local survey agencies, with a view to mutual economy, 
anti is now doiug a con:->iderable amount of miscelianl'tHI~ oubide work 
on payment, besides advising anJ assisting Provincial Governments with 
local anJ. settlement. surveys as required. 

The following ahstract shows the nature and localities of the field 
operations carried out by the department Juring the past yeur, grouped 
under the following sub-heads: 

Air Surnys. 
Bouudury ~ur\·cys. 
Cadastral t}urveys. 
Cantonment and City SmYeys. 
Exploration. 
Forest Surveys. 
Franwwork. 
Geodetic. 

Le\·elling. 
l\lif;celloneou:s. 
Hailway Surveys. 
Riverain Surveys. 
Special Surveys. 
Topogmphico.l Surveys. 
Traini1tg. 

If a province or state is not mentioned, no work has been done there 
during the year under report. 

13. Assam. 
Framework. Triangulation and traverse in Garo Hills and Goalpara 

diotrict• (p. 4 7). 
Geodetic. Gravity repeat observations at 2 stations (p. 13). Primary 

triangulation, re-observations of old stations of the Assam Longitu
dinal Series between Gauhiiti and Goltlpiira ( p. 14 ). 

Topographical sun•evs in the Control and Tribal areas adjoining Naga 
Hills district ( p. 48 ). 

14. Baluchistan. 
Geodetic. Gravity observations at 20 stations incl~Jing 1 repea.t station 

(p. 13). 
Topogmphicnl surveys in Kaliit and Las Bela States (p. 36). 

15. Bengal. 
Framework. Triangulation and traverse in Bogra, Dina,ipur, Mymensingh, 

R1jsh,1hi, an•l Rangpur districts and Cooch Beh,ir State (p. 47). 
Geodetic. Gravity observatious at 4 stations including 3 repeat stations 

(p. 1:3). Reconnaissance for a primary traverse in Jessore and 
Faridpnr districts (p. 1-li. 

Topograpkical si~rt'e,IJ:i in CIIittagong- and ~ oii.khali districts and 
Chittagong Hill Tracts ( p. 4 i ). 

16. Bihar. 
Air survey in Bettiah town lp. -±5). 
Fra~neH.:ork. Traver:'e in Bettiab town, and Champii.ran, :\1uzaffarpur 

anc! Saran rlis!t·irts (p. 4.';). 
Geodetic. Ur:n·ity repeat oO~ervation at 1 station tP· 1:3;. 



10 ABSTRACT OF SUIWEYS IN EACH PROVINCE AND STATE. 

Levelling in Bcttiah town (p. 45) and_Champar~n, Muzaffarp,ur and Saran 
districts (p. 45). High prec•swn levelhng from Katghora to 
Daltonganj (p. 14 ). . . 

Topographical surveys in Bhagalpur, Darbhanga and Purnea d1stncts 
(p. 44). 

17. Bombay. 
Framework. Triangulation and traverse in Belgaum, Bijapur, Dharwiir 

and North Kanara districts (p. 51). 
Topographical sU-rveys in Broach and Panch lllahals district (p. 40). 

18. Bunna. 
Framework. Triangulation and traverse in Henzada, Pegu, Prome, 

Tharrawaddy, Thaton, Thayetmyo, Toungoo and Yamethin districts 
(p. 53). 

Geodetic. Latitude observations at 48 stations (p. 13). Longitude ob
servations at 42 stations (p. 13). 

Topographical surveys in Akyab district (p. 47); in Toungoo and 
Yamethin districts, and Karenni and the Southern Shan States 
(p. 53). 

19. Central India. 
Topographical surveys in Indore and Jhabua States (p. 40). Survey for 

a military training map at Bhopal (p. 41 ). 

20. Central Provinces and Berar. 
Framework. Triangulation in Chanda district (p. 4 7 ). 
Levelling. High precision levelling (i) from Akola to Nagpur (ii) from 

Niigpur to Raipur and (iii) from Katghora to Daltonganj and Raipur 
to Biliispur, and (iv) from Haipur to Pal Lahara (p. 14). 

Topographical surveys in Raipur district (pp. 46, 47, 50). 

21. Delhi. 
Geodetic. Gravity repeat observation, at one station (p. 13). 

22. Deccan States. 
Frame_wor~. Triangulation in Kolhiipur, Jamkhandi, Mudhol, Anndh, 

Sangh, Kurandvad, Riimdurg and Jath States (p. 51). 

23. Eastern States. 
Frarn~work. _Triangu!ation in B_astar. State (pp. 47, 51). 
Levelltng . . H•g~_prec•s•on le:velhng (•) fr_om Katghora to Daltonganj (ii) 

from hue .1\ugpur to Ra1pur and (n') from Raipur to Pal Lahara 
(p. 14). 

Topographicnl s-urveys in Patna State (p. 46); in Bas tar State (p. 50). 

24. Gujarat States. 
Topographimlsurveys in Sant, Sanjeli and Baria States (p. 40) . 

. 25. Madras. 
Topogra]>himl s~trveys in East G d- · "' t G d ' o avar1, n es o iivari and Kistna 

districts (p. 50). 
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26. N. W. F. Province. 
Air surveys in North and South Waziristan Agencies (p. 37). 
Oantonrnent and city surv~'ys. Survey an(l resurvey of Mardtln 

Peshawar, Hisiilpur and Syce ~I:mdi (Hisalpur) Cantonments (p. 42).' 
Framework. Triangulation in Dir State (p. 37 ). Traverse iu Dera lsmiUI 

Khan district (p. 35 ). 

27. Orissa. 
Framework. Triangulation in Koraput district (p. 51). 
Lrvelling. High precision levelling from Raipur to Pal Laham (p. 14). 
Topo.?raphical SU1"VC!J.9 in Koraput district (pp. 46, 50) and in Sambalpur 

district (p. 46). 

28. Punjab. 
Framework. Traversing and levelling for Cantonment survey of Sialkot 

Cantonment (p. 4~). Traversing in Deru. Uhazi Khan, }Jianwali 
and Muzaffargarh districts (p. 35 ). 

Geodetic. Gravity observations at 9 stations (p. 13 ). 
Riverain surveys in Jhelum district (p. 35 ). 
Topographical surveys in Dera Ghazi Khan, 1\luzaffargarb and Kangra 

districts (p. 34 ). 

29. Punjab States. 
Geodetic. Gravity observations at 5 stations (p. 13). 
Topo,?raphical surveys in 1\landi State (p. 34) and in Tehri-Garhwal 

State (p. 39). 

30. Rajputana. 
Geodetic. Gravity observations at l4 stations (p. 13). 
Topo,qraphical survrys in Banswiira, Dungarpur, Jodhpur (Miirwiir), 

Kusbalgarh and Udaipur (1\lewar) States (p. 40). 

31. Sind. 
Air survey in Karachi district (p. 36). 
Framework. Triangulation for the provision of ground control, and the 

collection of ground inforuHdion for air survey in Karachi district 
(p. 36). Traversing and levelling for Cantonment survey of Drigh 
Road (p. 43). 

Topoqraphical surveys in Dadu and Karachi districts (p. 36) and in 
Thar Parkar district (p. 40). 
32. States of Western India. 

Topographical surveys in the Rann of Cutch (p. 40). 

33. United Provinces. 
Cantonment and city surveys in and around Dehra Dun (p. 41 ). 
Miscellaneous. 128-inch extra-departmental survey in Dehra Dun 

(p. 42). 
Topoqraphical surveys in Garhwal district (p. 39) and in Saharan pur and 

Debra Dun districts (p. 41). 
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PART 2.-GEODETIC WORK. 

!H.-ABSTRACT OF GEODETIC OPERATIONS. 

{
Colonel C. )J. Th~lmp!>on, I.A., to~ 2CJ-i-:JK. 

DIRECTOR:- LtA'olonel E. 0, Whet·kr, :\!.C., H.E., from 21-7-:H~. 

34. General.-Besides geodetic work, the Director. Ueodetic 
Branch, alim~ni~ters at ~ehra D.un .J.Yo. '!2 fl,~rt-1ting OJ_;i?f:, th~ Fo·rest .A!ap 
Or]ice, a Pnnitn'] Sectwn ana a Plwto.-Zwco. 8_ecl'wn~ "hose wo~k IS 

r;ported in Part 4 of this report, and also the followmg- survey operahons, 
which are reported in other parts of the General Report:-

Topographical Survey carried out by No. 1 Party (paras. 70-74). 
Cunton ment SU7·veys (paras. 75-79). 
l'mining School (paras. 124-126). 

35. Geodetic.-Purely ~eodeiic operations include miscellaneous 
computations and research, preparation and publication of records, 
observatory work (astronomic<d, nwgnetic, seismological and meteorolo
gica]), the measurement of geodetic bases, principal triangulation, 
geodetic levelling, precise latitudes, longitudes, aziumths, gravity deter
minations in all parts of India, and predictinn of tides at 41 eastern 
ports between Suez and Singapore. 

These operations are fully described in the annual Geodetic Report 
of the Survey of India which contains complete index maps and detailed 
result•. The following is a brief abstract of the geodetic operations 
described in the Geodetic Report of 19:18. 

36. Observatory Section.-The usual ma~netic, seismographic 
and meteorological observations have been carried on, :md the record 
of the longitucle of Debra Dun has been maintained by hi-weekly transit 
observations. 

The first year's observations of latitude variation at A"'ra show the 
same surprisingly large amplitude as was found at Dehra Du~. 

37. Computing Section.-The readjustment of the primary 
~nd secondary triangulation has been completed so far as it is at present 
mtended _to take it. Revised values of scale, azim11th and position have 
b~en obta1~ed at 100 series' junctions, between which the separate series 
Will be DO.JI~sted when the new adjustment is made the basis of the 
?urvey: Th1s chan~e is likely to be postponed until circumstances make 
~t poss;ble to adopt the International spheroid instead of Everest's, which 
IS unhkely to happen for very many vcars to come. Results in Assam 
and Burma are still provisional. · 

The pr?babl~ errors of the primary and seco11dary triangulation 
hnfve been mvesh~ated. It is conclurled that the j.,11 o-th and breadth 
o lnrha hwe been d · h h t · • measure Wit probable errors of about 1 par lD 
500,000, or of 20 feet in 2.000 miles 
p t The field work of the Latitude ~nd Lon<>itnrle detarhnwnt of ~o. 14 

ar y, and of the Triangulation detachment ~of X 0 1·.5 Party bas been 
computed. " · 

lnvesti"ations have b d . . t' 
f .r- een rna e re<Tardm{J' the anomalies of magne IC 
orce assoetatod with unde d h d': - ' " rgronn o 1es of magnetic ro{'k. 
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Hayford anomalit~1~ have heen romputed at :!00 latitude~ longitud~ 
and azimuth :-;btions. 

The following publications have been prepared for the press:
(a) Geodetic Report 19::!7. 
(b) Professional Paper No. 28. "The Readjustment of the Indian 

Triangulation". 
(c) Professional Paper No. 29. "Magnetic Anomalies". 

38. Tidal Section.-The tide-table• of the Indian Ocean for 1939 
for 68 ports were prepared and publi,hed in September l9:lll. Predic
tions for Perim have been discontinued. 

Automatic tidal registrations were continued at Aden, Karachi, 
Bombay, Vizagapatam, Dublat, Calcutta, anc_l !{angoon. The observatory 
at Aden was damaged by a storm on the 1st .July 1937. It was repaired 
and restarted on the 9th .July. In ad,lition, daylight tide-pole 
readings of high and low water were continued at Bhii.\'nagar, Chittagoug, 
and Akyab. 

At the request of :Morvi State, an analysis of one year's observations 
at Navlakhi has been undertaken on payment and predictions for this 
port will be included in the annual tables for 19-tO. 

- The routine methods of prediction have been overhauled, and the 
strength of the section has been reduced. 

39. Latitude and Longitude.-(No. H Party).-Observa
tions for latitude or longitude (generally both) \\ere H1ade with the pris
matic astrolabe by Major D. R. Crone, RE. at 49 stations along a line· 
running southwards from near Mandalay to near Victoria. Point. The 
existence of n. very large southerly rise of the geoid in this nrea is cone 
firmed. The system of work was the same as that employed in previous 
years. Transport was by motor lorry, and by boat south of ~lergui. 

The longitude observations contribute to the formation of three new 
Laplace stations. 

40. Gravity Observations.-(No. 14 Party).-Ohservations to 
determine the force of gravity were macie at 48 stations in Bengal, 
South-west Baluchistan, the Punjab, and Riijputiina. Two old stations 
in Baluchistiin and Delhi were also reobserved. The observer was 
Mr. l\L N. A. Hashmie. 

In Baluchistan and between Bikaner and Bahiiwalpur transport was 
in two hired motor lorries. The latter ,iourney, across the desert, was 
accomplished with some difficulty. Elsewhere transport was hy rail. 

At the beginning of the season, 6 of the previous season's stations 
in Assam, Bengal anrl Bihar were revisited to trace chan~es which had 
then occurred in the len!.;'ths of the pendulums. The changes were satis
factorily located. 

Spirit levelling was carried from Bahiiwalpnr to Bikaner to provide 
heights for the pendulum stations, which would otherwise have been 
unobtainable. 

In co-operation with the Geological Survey and the Burmah Oil 
Company. investi_gations are in hand reg-arding the eHect of known geo· 
logical almormalitieR on the intensit.\· of :,!rasity. 
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41. Triangulation.-(No. lj Party).-The triangulation pro
gramme this year consisted of the re-ohservation of old triangles of the 
Assam Lon:,:itudinal Series between Gauhiiti and Goal para. It was found 
in 19:34, when the new series running eastwards to the Niiga Hills w:is 
commenced, that the nngles then observed west of the starting side did 
not a~ree with the old values observed prior to 1H60. It was, therefore, 
supposed that the stations in this area had been disturbed by the 1897 
earthquake, nnrl this year's observations were made for the purpose of 
connecting the new series with the undisturbed part of the old series fur~ 
ther to the west. 

The area covered by this year's work included the south edge of the 
KhaHi·Giiro platenu and the flat swampy ground on both sides of the 
Brahmaputra. Tower stations were unnecessary as numerous small 
wooderl hills exist in this part of the Brahmaputra valley. 

The monsoon continued late this year and there was much fog, 
especially near the river. As, however, the siJes were short, averaging 
about 15 miles or less, observation~ were ahle to proceed even in bad 
weather conditions. East to west communic: .. dions were g-ood, as the 
Assam Trunk Road runs parallel to the series. Once away from the road 
n little ditficulty was experienced, and local inhabitants in the plains area 
were occnAionnlly unwilling to help. 

The detachment consisted of Captain C. A. K. Wilson, R.E., in charge, 
with computer Padam Singh recording, while lllr. G. S. Sidhu (U.S. S.), 
assisted by computer S. C. Dhnr performed reconnaissance and station 
building dutit>s. .55 inferior serv;mts were employed. 

It was found that many of the old stations had been completely des
troyed by the local inhabitants. Thc·se were on low hills much used for 
grazing and culti,·ation. 

The healrh of the detachment was better than mi"ht have been ex-
~ 

peeled in this very unhealthy area and there were only a few cases of 
malaria. 

Observations commenced on October 27th and were concluded on 
December 16th. 1:J stations were occupied, using the Precision Wild 
Theofiolite Xo .. 19, with an average triangular error of 0·64 seconds. 

Mr. P. K. Chow<lhury (U.S. 8.) with 7 inferior servants reconnoitred 
the route propose.! for a primary traverse to replace the old East Calcutta 
LongituJiual Series. 

42. Levelling of High Precision.-(No. 15 Party).-Out of 
the total length of 15,800 miles proposed for the new "eodetic level net 
of India, 10,02~ miles have been completed up to date7 59~ miles havin" 
heen done in the back direction durinO' 19~7-38 in the lines fro~ 
(i) Kat_ghora to Dal_ton:,:,mj, aud Raipur to Bilaspur, (ii) N'agpur to Raipur 
aUtl (m) Akola to ~ilgpur. 

During 19:17 -2:-), :!G6 _miles of s_ingle levelling for the new geodetic 
level net were also earned out m the fore direction from Raipur to 
Pal Lahara. 
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PART 3.-TOPOGRAPHICAL WORK. 

IV.-ABSTRACT OF TOPOGRAPHICAL WORK. 

43. The following tables indicate the progress achieved to date m 
the topographical survey proh'Tamwe astiignt!d to the Departlllent m 
1905 and give details of the work done in the year under report. 

Table A shows the area of survey completed on various scales since 
1905, as well as the approximate bahmce which ren1aius to con1plete 
the contoured topographical survey of India. The figures which were 
entered in the report for 1930-31 were found on re-examination to be 
inaccurate, and to be incapable of calculation by 5 year periods for 
separate scales; consolidated figures f~olll 1905 to 1U:.l5 are therefore 
given. These figures also include the area of survey work done in 
Burma prior to separation. Now however that Burma has been 
separated from India, though the Survey of India will continue to 
survey Burma for some time to come, the work there will no longer 
form part of its functions as a department of the Indian Government. 
The total areas of survey work in India and Burma have therefore been 
shown separately. 

Table B shows the area revised during the year under report. 
Table C shows in detail the survey operations carried out during 

the year under report, together ,-ith their cost rates. While every 
attempt is made to calculate the cost rates accurately, it is extremely 
difficult to allocate "overhead charges" fairly to the various classes of 
work, and rates of pay etc., will vary with the locality; the cost rates 
shown in the table must therefore be considered to be approximate. For 
this reason, a column showing "out-turn'' is included in the taLle, which 
those familiar with survey organization will lind very useful in esti
mating costs in subse<tuent years. 

The costs, shown for mapping and computations are those incurred 
in the party etc., otlices only, except where otherwise stated; publication 
charges, if required, may be ascertained from the Director, lllap Publi
cation, at Calcutta. 

44. Progress.-In the second page of the preface to this report 
will be found a brief outline of the scope of the topographical surveys of 
the department. The hopes expressed in 1905-that modern maps 
on the l-inch Reale would be availaule for the entire Indian Empire 
within 25 years-are still far from realization in 19:.!1-l, rather over half 
the total area of India having; been completed on that scale. In 1913, 
when it was realized that for various reasons it would be impossible to 
complete the l-inch surveys in the time allotted, a scheme for the reduc
tion of the scale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in scale however, only a little over two 
thirds of the country is as yet covered by modern maps. T~e teudeucy 
to revert to the l-inch scale in special circumsta11ces, such as In areas of 
more than ordinary military, geological or engineering. irnportanceJ the 
necessity which frequently arises to resurvey on the 1-mcb scale areas 
already surveyed on smaller scales, as they grow in importance, the 
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nece~::~ity for the coutpara.tively fre11ueut revision of existiug surveys in the 
more populous areas and lastly but by no means least important, the recent 
urgent necessity for economy·, all these factors have conspired to delay 
still further the completion of the prot,>Tamme even as amended in 1913. 

Original surveys in India since 19::n, the year of retrenchment, have 
been carried out at the rate of about 36,000 sq. miles per annum; on this 
basis, some 1:3 years a.re still required to complete the pro~rramme. 

The average out-turn for Burma has been about 4,500 square miles 
and the area remaining for survey is 58,607 square miles which repre
sents at above rate another 13 years' work. 

The present position of the mapping of India is shown in the first 
two Index Naps at the end of this volume. 

Table A.-Progress of Topographical Surveys since 1905. 

Survey years. 
I l-inch and 1

1 

~ a.nd ~-inch I ~and i -inch I 

:larger ~calt:s. scnll'S, ~ scales. i 

I 
ToT.\L:;. i REliARKs. 

1905-35 
l93G-37 
1937-38 

Sq. miles. 
994,757 

33.476. 
15,806 

Totals to 1938 ... i 1.044.039"
1 

Deduct areas for I 
Burma to 1937 ' 155,148 

Sq. mnes. 
230,718 
38.~91 

12,356' 

281.365 I 

43,5551 

Totals for India 
to 1938 888.891" 237.810 I 

Sq. miles. 
• ~5.929 

15,706 
3,313: 

Sq. miles, 
1,251 ,404 } Are::u; in Iudia 

S? 
473 

• uw.l Uurruu, 

31.'475 Arcu in India. 
I only. 

44.948 ; 1,370,352"' 

198.703 : 

I ! •ncviflcd 
44,948 1 1,171,649• li!Ourt.'~ 

I 

. II I . I 
"l'l'iO<IIrUI • y aJ•J•ro-t~ouu/..ly I <ljtjt,.O.Iiouut.-!oJ. 

Ba/,wre Tt'lllllillillg 
1 

· 

fur lnd1'a ... J,o.,o,uuo 1 170,000 . Joo,ooo 4&1 ,392 

Total programme 1 

for India ... I, 1,623,041 I 
' ' 

Progress of Topographical Surveys in Burma since 1905. 

HHlri-Bi l!'",;i.UH 
1

• 

1937-38 3,954 I 

Totals for Burma 1 

to 1938 ... I 159.102 ! 

naltlllr"t' rrmainilll} 
for Buru111 

Total programme 
for Burma 

'') ~ ~- I 'h456l 

44,011 i 

Table B.-1/crision and RcsUJ·t·cy of 

India 1937-38 ... , 2,647 , 27 i 

!9S,7031 
4.410 

203,1131 

261.720 I 

2.674 I 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATE P~:R SQ. 1\l. (O!t A citE) 

Arens in 
OF EACII DI':SCRll'TION Ol' 'YOltK 1 

Out-turn EXCLUJlll\'0 PUPILS AND MEN 
S!j, mile.; of fil'ld U:-\DY.I~ TRAINING. 

Pnrty. Chv1s of work. Sheet Nos. (or acre,;) work per H.!': MARKS, of ('aeh 
!ll'scription man per 

Qf work. mouth. Field. Mapping 

work. or compu- Total. 
tationR. 

Sq. m. Sq. m. Rs. Rs. Rs. FRONTIER 

'A' Company.-
CIRCLE. 

Undulating sautly Jllain ... l-inch Traverse ... 39 I, M .. . 385 115'5 3'0 3'0 e·o No.6 D. 0. co~ts for oxami-
linear linellr per linear mile. rmtion und prepamtion ol 

miles. miles. colour pattt>rn>~ of thi>< 
unit :-Hs. 2,57!.1. 

Alluvial river bcw1.:s ... ······ Settlement 43 D, G, H ... 216 78'0 11'4 6'0 17•4 
Traverse linPar line1tr per linear mile. 

Inilcs. miles. 

Flat cultivatctl plains ... l-Inch Resurvey ... 39 J ... 2,054 31"5 12'4 u·o 23•4 

Medium broken hills rising 1!-lnch Resurvey ... 53 A ... 253 5'4 56'5 (a) ...... (R) Fllir dmwing in hand. 
to 5,UOO /t·d. 

Fair mappi11g ... l-Inch Correction survey 38 P, 44 E ... 2,277 . ..... ······ (b) (b) {II) Mnpping con•r11 rnoro 
than nnr> t<un·cy )'o•ar, 
so no COlit cao Lo g1n•u, 

l-Inch Correction surv('y 38 P, 43 D ... 1,50-t . ..... ...... ,,) (') {e) Jn hand. 

1!-lnch Resurvey ... 53 A ... 2.J4 ...... ...... (I•) (b) -..., 



TABLE c.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Party. 

'E' Company.-

Flat, BUHlmpy, inierscctccl by 
ticlal creeks and partly 
covered with mangrove 
trees. 

V cry slap, broken, intricate 
and barren Mils. 

Flat, swampy, inlerscclcrl by 
tidt~l craks and partly 
col)crcrl with mangrove 
trees. 

Built up hill area 

Fair mapping,
Bare brokrn hills 
Flat plain partly open 

11artly cnJ•ercd with 
grove tree.~. 

Open level ]llain 

and 
man-

l·IDCh 

l·IDCh 

64·1nCh 

l-Inch 
l-Inch 

l-Inch 

Clnss of work. Sheet Nos. 

Triangulation 35 P 

Original survey... 35 J, K, 0 

Original air survey 35 P 
(Air survey com

pilation). 

Special suncy •.. 84 N 

Original survey... 85 I, J, 0 
Original nir survey 85 P 

Correction survey 35 P 

Sq. m. Sq. m. 

420 

2,183 

68 

79 
acres. 

1,351 
341 

92 

221'1 

36'9 

47'4 
acres. 

'"' '"' 
(ttl 

CosT RATE l'ER SQ. ~1. (oR ArRF.) 
OF ~:AI'JI J!~:~CHII'TIO~ 011' WORK, 

J-:XCJ,(TJIJ:->0 l'l"I'IJ,S A:'o<[) M~:N 
U:->llt:R TltAI:\1:\'0. 

lls. 

14'9 

21'0 

3'0 

15'8 
acres. 

(tl) 

(n) 

{fl) 

lls. 

!b) 

(r) 

9'1 
9'3 

20'8 

'J'otul. 

lls. 

HRMAUKS. 

FRONTIER 
CIRCLE.

Co,td. 

No. 6 D. 0. costl'l for 
examination and prt>pa.m
tiou of colour patterns of 
this uuit.:-Us. ·k--.5. 

(nl 'l'he~o sheet wero sur
V(l)'t'(l prior to tho year 
undor report. 

, (l1) Not. yet completed. 

(d Not to be mapped. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT UA.TE PER Sq. M. {OR ACRE) 

Ar(la!l in 
OV E.\CII ra:sCR!i'Tl0:-1 OF WOH.K, 

Out-tum EXCLUD!:>:G PUPII.S A :-I'D MEN 

Sheet Nos. sq. mile I! of tield U:-:DF.R TRAINING. 
(';lrty. Class of work. or (or ncre I!. work por Jh:MARKS, of ('aC'h Locality. description man per 

of work. month. Field Mapping 

work. or corupu- 'l'ota.l. 
tntions, 

Sq. m. Sq. m. Rs. Rs. Ra. FRONTIER 

No. 18 (Air Survey) CIRCLE.-
Party.-

Contd. -Strrp mortnlain (.1,000 lo l-inch Triangulation Tribal territory 1,000 .. , ... 6'7 ...... ...... 
lU,OOO jed). 

(Air survey 
comr>lh\-

tion). 
Stap Jl•lrtlyumodt•tl uwrml- l-inch Original air survey Ditto 53 ...... 39'5 ······ ...... 

air1M Clllll l1rokcn h ill8 
(.1,000 to R,OOO jut). 

Steep ptrrtly woodrtl uwuut. l-Inch Original air survey Ditto 138 • 55'8 ...... ...... ...... 
ai11.~ !llld broken hills 
(3,000 lo I 0,000 j-.1). 

Brokrtt h ifls (3,000 to l-Inch Original air survey 38 L ... 94 ...... 59'8 ...... . ..... 'l,ovo ji-1'1). 

Slap prtrlly woodf'd mou11f· l-Inch Revision nir survey Triblll territory 134 ...... 38'7 ...... ...... 
nifls awf l1roken hills 
(3,0011 to 10,000 fer!). 

Brokr•u hills (5,000 fcc f) ... l-Inch Rcvi,ion air survcyl38 L ... 5 ...... 170'2 ...... ...... 
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TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Cl.:l8s of work. 
Sheet No'l. 

0' 
Loca.hty. 

A rca.~ in 
sq. wilt·s 

{or aer,·.~J 
of t•ao·h 

ole~l·riptinn 
of work, 

CosT RATV. •·•:& SQ . .\1. (OR AcR~c:) 
OY l:At'll llP<Ci:II'TlU:> lll' Woi:K 

~:lCLl1 1li:'\U l'lii'II.S ASD ~H:S 
ll:\"IIER TllAI:\"l:\0. 

Out-tnrn 
of tinhl 

work pt•r 
man po•r 1------,-"---------~1 
month. 

Fit•ltl 
work. 

~lappiug- I 
or co~mpu. 

tutwn.'l, 
'l'otnl. 



Pnrty. 

No. 6 Drawing 

J[ap c.ramiualion 

Ditto 

Colour l'altrr11s 

[)if to 

TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT !tATE l'F.R Sq. M. (oR ACRE) 

An•al'in 
o~· }~.\Cll IH: . ..;cRII'TION OF WOitK, 

Ont-tnrn EXCJ,UDIJ>;O i'Ul'ILS AND Mio:N 
sq. milf's of field l'~OE!t TH.\INI~G. 

Class of work. Sheet Nos, (or- acres) work pl'r Uf:MAltKS. 
of eaC'h 

de:<cription man per 
month. Field l\lupping of work, or compu- 'l'otal. 

work. h.tiou11. 

Sq. m. Sq. m. Tis. Tis. I Rs. FRONTIER 

Office.-
CIRCLE.-

Cone/d. ---
... l-Inch Sheets ... oooou ······ ...... ...... '4 . ..... 

... l·lnCh Sheets ... ...... ······ ...... ...... '1 . ..... 

... l-Inch Sheets ... ······ . ..... ...... ...... '8 ...... 

... l-Inch Sheets . .. ...... ······ ...... . ..... '06 . ..... 

I "' .... 
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Cn~T RATF. PFiol :-:q. :\1. (oR :\en~:) 

.\rea9 in 
OF t:A("JI l>i:~Citli'TIO~ OF Wt1RK 1 

flq. miles Out-tum I::XCLePJ:"o"G 1'\'I'II.S A:'\0 ~llti' 

of lie\J. U:\'llF.!t TRAI/';11\U. 

J',lrty. ClMs of work. Sheet Nos. (or a<'n-'~J work per }h:MAitKS. ot ••twh 
de~eriptiou man per 

of work. UiOUth. Fit•l\1 .Muppiug . or compu- Tob~l. work. 
tation11, 

--- ------- -- --

Sq. Ill. Sq. m. Hs. Hs. Us. GEODETIC 
No. I Party.- BRANCH. 
lliylt alliludtJ H1'miilaya8 l-Inch Origin1d survey •.• 53 N, 62 B ... ~54 54'7 41'8 35'0 76•3 Xo. 2 D. 0. co~>ta foroxnmi-

( 10,000/rrf lo f![J,OOO fret). nation of sheets u.nJ 
prepu.rution of colour 

!tfrrli11111 flll1"ludr. Himlilayas l-Inch llovision survey ... 53 N 27 35'2 10'0 10•0 
fattern of this unit:-... ...... {s. I,.ii7-6-U . 

U,OIIO frr{ lo lfi,OOO feel). 

GO'}[, Mmdh£fls anrlu1lflu[a. t-1nch Original survey ... 40 K, L, 1' ... 3,313 141'0 5'5 '3 5'6 
tilly srrndy a.reas; 4(!;/,, 
opr11 11rid plains and isola· 
ted rorky hills. 

(](/'.~ tunlflhills and ttudtt/a. !·Inch Original survey ••• 40 K, L, P, 7,055 99'3 6'0 8'2 9•2 
t inrJ RllWI!f arras; 10% 45 D. 
rockylti(!s,· 30% flat bare 
plai11 (R11rm of Cutch). 

GO% uwflllafi11!1 1Jlains and J-lnch Original survey ,,, 46 I ... 1,63~} Gl'S 11'8 2'1 13'9 cultiNrfion; 20% lightly l-lnch Original survey ... 46 E ... 
woodrd broken hilts; 20% 
wooded arra.s. 

I 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

I CosT RAn: I'ER HQ. :'11. (oR AcllK) 

Area!' in 
OF lo:AC/1 IIESCIIIf'TION OF WORK, 

Out-turn Y.XCl,t:fliXO I'UI'II,S AND liEN 
!l.q. miles ot field U!\DElt TltAI:'\1;>;"0, 

Party. Class of work. Sheet Nos. (or acrcfl) work pc>r }b;MARK8. of e:1ch 
description man n£'r 

ot work. monih. Field Map!>illg 

work. or compu- Total. 

I 
tatiou~. 

·--· 

Sq. m. Sq. m. Rs. Hs. Rs. GEODETIC 
BRANCH.-

No. I Party.-Concld. Contd. -
.scr::, undulating plai11s and l-Inch Originn] survey.,. 46 I ... 547 24'Q(n) 20"1 9"7 29•8 (a) lndud('s men under 

cullit•alio11; • 10% lightly troining • 
tvnnrled [,rokctl hills; 21.!"), l-Inch Resurvey ... 55 E ... ios ~7"8 19"8 ...... 19·8 
wooded areas . 

.)({':l mcdi U Ill II'OOded Himti- l-Inch Corrf'ction survey 53 F, J ... 418 145'8 1"4 ...... 1•4 
layaB; 30% low broken 
ju11!1lc CO!'crcll hills; !!O% 
cullit'all'd plai11s. -

5('0~ ron!lt'ldcd city; 1""' 
- 0 3-lnch Revision survey 53 J ... 96 4'8 73"0 ······ 73•0 

('{ffi{(OI/ /Ill' I!! a11d rt•,9ideu. 
tial; S:t',', wooded hills and 

I 
cultiL'trfcrl plai11s. I 

! 

I 

I I 



TABLE c.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT IL4..TF. Pr.R ~q. M. (oR Arn~:) 

Area~ in 
OJo' ~:Al'll Df:SCitii'TION 0!' WOKK, 

f<q, miles Unt.tnm EXCLUDI~'(l I'PI'ILS A:-;"0 liES 

of lie\J UXIH:It TltAI:-o'l:\0, 

J'art y. Class of work. Sheet Nos. (or ucrl'~! work Pl't' }{t:~IAitKS, of ••a<' II 
tle.•crtption wan JWr 

of work. mouth. Fico hi Mapping 

work. or l'nmpu- 'l'otnl. 
bLti<>Ui'l, 

I GEODETIC A errs. Aeres. Hs. Hs. Its. 
BRANCH.-

No. 20 (Cantonments) Detachment.- Contd. ---
CanlonmentH (Plains). 16-inch Traverse ... 35 P, 43 L ... 15,590 ~.0~4'7 0'4 0'3 0·7 llrl~o:h Hont! UIHI ~iidkot 

Fairly upcn to average con- ('aulonnwut ••xdwliu~ :~-~~ 
liu,•ar milt•t< f,r honudary 

grsliou i11 parts and muln- trn\·,·r~ill!:(' at ;\l:trditn ami 
fating with small hillocks. 

I 

H:lwalpiudi Cuntou!JLell!:!. 

Cantonments (Plains). <H-inch Traverse ... 35 P, 43 L ... 188 66'4 3'1 3'3 6•4 Dri1-!'h Hoatl lULll ~iiilkot 

Avcraqt! conyeiJlion antl Cuntonment. 

open -iu ;u1rts. 

I 
Ca. n to 11ut on ts (Plains). 16·inch Levelling ... 35 P, 43 L ... 15,590 110,876'7 0'1 o·o 0'1 Dri~h Uoad and Siililwt 

Fairly open to aocrayo con- Cantonment. 

ycsliun with MI.~ undrda-
ling yruuml. 

Ca.nto1zmcnts (Plai1ls). 16-lnch Original survey ... 38 N ... 1,434 243'1 0'6 0'4 1·o PC'shi\\ntr Cnnton1nent 
Fairly open with 11ndulat- (lJunger Zono J\rea). 

ing !Jrr!ll1ld, interspersed 
1vith smrrll niiliis mulwatcr 
channels. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATE PI!: It SQ. M. (oR Acau:) 

Areas in 
OF EACH DESCRIPTION OF WOfUI: 1 

Out.. turn EXCLUDI~G PUPILS AND M.ltN 
sq. miles of field ONDER TRAINING. 

l't.rt.y. Cla.sa of work. Sheet Nos. (or acres) work per lti.:~ARKl'l, of each 
description ma.n per 

of work. mouth. Field Mo.pping 

work. or compu- 'l'ota.l. 
to.tiona. 

---~ 

Acres. Acres. Rs. Rs. Rs. GEODETIC 

BRANCH.-

No. 20 (Cantonments) Detachment.-Conc/d. Cone/d. ---
Ca11tonmcnts (Piai ... ). 16-lnch Resurvey ... 38 N, 0, 43 B 17,058 234"0 1"5 1"2(a) 2•7 Pe!lhii.war, Risii.lpur o.nJ 

30% congested, 2ct'h avcrag~ Ma.rdiin Cantonments. 
congestion and DO% open 
area.s. 

Ca.ntonmcnts (Plains). 64-lnch 
60'-~ open anrl 40% average 

Original survey •.• 38 N ... 18 21"6 10"0 2"4 12•4 (Syce Mandi) Riaii.lpur 
Cantonment Biiziir. 

congestion. 

Cantonments (Plains). 64-lnch Resurvey ... 38 N, 0, 43 B 357 27"3 8"7 13"2!aJ 21•9 Pl'~<hiiwnr, UiRii.lpur ond 
20% congested, 30~~ average :Manl!in Un.otoumeots 
co11gestion a11d 50% ope" llU.zii.rs. 

areas. 

CivU Arl'a.9 (Plains). Boun- 128-tnch Original survey •.• 53 J ... 8 18 7"3 ...... 7"3 Bungalows Nofl. ·'-'• 4!A 
dary '"rvcy only. o.ml ·W, !<~. U. Hoad, Dehro. 

UU.n • 

• 

(a) 'l'ho areas mapped do not. a.ct.llll.lly correspond wtth those sur\'eyod but mclude mappmg arrears complckd m tho penod. under report. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping, 

CosT RATE PF.R ~Q- M. (nit .ACRE) 

ArN~ in 011' EACII IH:!--C'ItiPTIU~ UF WOHK, 

milt:-~ 
Out-tnnt J::XI.:LtlOI;o;u l't:PILS A:"."D liES 

!;<I of ti•·IJ l'!'\l)i::Jt TltAI:\1!'\U. 
Class of work. Sheet Nos. (Orucr~·-~' wor·k pt•r Jh:llAitKto, l'urty. of each 

•le,cnption man pl'r 

of work. mouth. 
Fi(>ltl ~l!lJ>pin~t 

worl.:, or l'ompu- Total. 
tu.tiou~. 

- - - ---------- --- -

Sq. m. Sq. m. Hs. Hs. Hs. EASTERN 

No. 4 Party.- CIRCLE. 

Betlia h-Fttirly open town 16-inch Traverse ... 72 B ... 60'4 64'7 18'Q(u) . ..... 18'0 
liTwar lincnr 
miles. miles. 

f>lainH, c.:r:trnsivcly cultivated l-inch Traverse ... 7'2 n, F ... 1,310'5 79'1 11'2 6'8 18'0 No.5 D. 0. coats for map-
and thickly populated with linear lincfir ping nnU preparuti1•11 ol 
fairly abuuda1lt tree miles, miles. colour patterns of tlu~ 

unit:-growth. Us. 353 (approx,). 

Ditto. J.inch Levelling ... 72 B,F ... 237'5 54'4 18'9(<1) . ..... 13'9 
linear linear 
miles. miles. 

Bcttiah-Pairly open town 16-inch ditto ... 72 B . .. 29'0 36'3 23'6(n) .. .... 23'6 (a) lnclll<ll's cost of com-
liuear linear puta.tiona. 
miles. miles. 

Dillo. 16-lnch Special nir survey 72 B ... 9'7 2'2 400'4 367'5 767•9 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

No. 4 Party.-(Concld.). 

Plains, c.r:te nsi vel y Cit f i1' va tcrl 
and thickly populated with 
fairly abu11dant tree 
growth 

No. 5 Party.-

9(]~:, d('I!SC ;'uny/e clnd plains 
with a Jt'IV 1'xolatt•d hills 
ar1rl small ridyes, awl 10'/~ 
open coutllry. 

70"(, dc-nu and uudium 
ju11yl(' rlad hillsarHl plair1s 
11•ith hiyh grass U11cl :J;j'i~ 
opt>n cullil·alt•ri area (sur· 
Vl'Y by pltrlltl·ldbll; trapers~ 
in Ow jurl!)ID and by rc
ucti<m in tht1 cultivaletl 
arttu). 

Class of work. Sheet No1. 

l-Inch Original survey •.• 72 J, N 

l-inch Triangulation 65 A 

l-Inch Original survey ... 64 H, L 

I 
I j CosT RATR PF.R $Q. ltl. (oR ACHil:l 

UY EAl'll OI':SCRII'TIO:\ 01' WuH.K 1 
Area~ in Ont-tnm I£XCLUDI.\"O PUI'IJ,S AND MEN 
E'(}. nu\('s nf field UNTlK& TRAINING, 

(OI' ncrcsJ work per '-----.------;------1 
of ~a('~l wau pe1· ,-

deflcnptJOn tl 
of work. mon I, 

Sq. m. Sq. m. Rs. 

•.• 4,156(«) 32"2 

2,243 236"1 4"5 

8,342 24"4 

Mappiug 
or COHIJlll· 
tat ion,;, 

Rs. 

9"9 

1"5 

8"9 

Total. 

Rs. 

24•2 (b) 

6"0 

31"7 

REMAiti<S. 

EASTERN 
-ciR.CEE.-

contd. 

(a) Includ<'s nn IJ.r<'!L of :liiii 
11qunr<' lniiNI dono by 
prol~1ti01wrs. 

(I•) Excludes cn.~t for train
ing prohationtJrs. 

No.5. D. 0. co~t!l fnr map
pin~t o.nd J'f•'I)llnttion of 
colour p!ttt(lrns of this 
unit :-H1:1. 3!H (11pprox.). 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Party, Cla.Bs of work. Sheet Nos. 

Ar(>a.R in 
IHj. mill's 
(or llCTl'S) 

of eaeh 
description 

of work. 

Ont.turn 
of tit•ld 

work twr 
man pl•r 
mouth. 

CosT RATE J'£1t SQ. M. (oR AcnE) 
OF £ACII D~:SC!tll'Tiu:-J OF WORK, 

E:lCLt'IHXO PUPILS A.:>.:D llEX 
U:oiDEil. TRAI~INO. 

Field 
work. 

Mapping 
or cmupu

tutious. 
Total. 

ll£!>iARii:S, 

1----------------------------~------~--~--~----~--+-----'----------

Ils. I No. 12 Party.-
f!,j~,~ II ills rising to 500 fat. 

7.5':{) riL•crain arett a11tl flat 
cultivatrd plains. 

Rigorous traversing in flat 
cultivated open plains. 

8(/',(, hills risi11g to 2,500 feet 
covered with dense forest 
2(/j(, cultivated plains. 

25% low intricate undulating 
hills rising to 1,500 jut 
covered with denstJ jmrgle. 
75% congested cultivated 
plaina densely populated. 

l-inch 

l-inch 

!·Inch 

l-Inch 

40"/o re>idenlial and 60"/o 2-lnch 
biizrir area of Chittagong. 

Wooded and (1Ta8BY hills l·inch 
rising to 12,000 feet. 

Triangulation 78 G 

Traverse ... 78 C, G 

Original survey... 84 C 

Origin&! survey,,, 79 N, 0, 84 C 

Original survey... 79 N 

Correction survey 88 J, K, N, 0 

Sq. m. 

675 

1,116 
linear 
miles. 

555 

8,189 

4"9 

200 

Sq. m. 

811"6 

64"7 
linear 
miles. 

81"8 

24'6 

8'9 

260 

Rs. 

8"8 

8"7 

17"6 

20"2 

55"9 

8"2 

2"4 

4"9 

(a) 

10"9 

Ils. 

13•6 

17•6 

31•1 

EASTERN 
CIRCLE.

Concld. 
No.5 D. 0. costs for man

ping o.nJ. prepa.mtion Of 
colour pattern~ of this 
unit:-

HI'l. 289 (approx.). 
(a) Mapping not :yet start

ed. 

30% on blue prints from 
4-incb air surveys. 

65'9 For mapping on l-inch 
scale. 

Nokhu expedition. The 
3•2 survey operations were 

restricted to the move
ments of the column and 
escorl6. Not to be map
ped. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

I Cosr RA.TE PltR SQ. M. (oa Acae) 
Areas in OF EACH DESCRIPTION OF WORK, 

sq. miles Out-turn i:.J:CLUDINO PUPILS AND MEN 
of field UNDII:R TRAINING, 

Party. Class of Work. Sheet Nos, (or a.cres) work per of each 
lllt\n per description 

of work. month. 
Field Mapping 

work. or compu- Total. 
tat.ions. 

' 
Sq. m, Sq. m. Rs. Rs. Rs. 

No. 6 (South India) Party.-

Spar~ely it1habitcd and l-inch Traverse ... 48 I . .. 257(a} 47"9 14"49 7"89 22•38 
dt~n1ely forested plateau.. - linear linear per linear mile. 

miles. miles, 

Sparaely inhabited and l-inch Trla.ngu!atlon 48 I ... 1,067 186"1 11"67 1"28 12•95 
densely forested liilh and 
low ridyetJ. 

Optm undulating plateau, l-inch Trlanguratlon 47.P ... 8,990 819"9 1"21 0"18 1•34 
with oC'Ca~iorwl bare ridges, 
low hills mul widely .epa-
ratecl village&. 

Spar~tely iuhabitccl undula- l-inch Trla.ngu!atlon 65 E ... 
tiPI!Jtvooded and C~£ltiva~d 

280 152"7 (b) (b) (b) 

platedl6. 

REWARMS, 

INDE-
PENDENT 

PARTIES. 

(a) Over an area of a.pproxi-
mately 4.94 sq. miles. 

Stations and point.!!! of old 
triangulation were identi-
tied anti oltl triangulatioD 
supplemented wbere DO· 
cessary. 

(b) Co!t includ~d ;. coot 
rate of l-inch originu.l 
enrTey i.n 65 E. 

"' "' 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

UosT RATF. I'ER Sq. )1. (nR AcltK) 

Area.!! in Ul' EAt:H JIF.SCHIPTION 4,Y WORK, 

nule~ 
U11t.tnm EXCLUDI~O PUPII.S A '\0 liKS 

"' uf field 0;";l.JitR TRAINING. 
PartJ. Clau of work. Sheet Nos. tor acres) work per of t•ach -

Jt>scription IIUU\ Jle( 

of work. IUOUth, 
Field Mappin~r 

work. or co111pu- 'J'ot.o.l. 
tu.tious, 

I 
Sq. m. Sq. m. Rs. Rs. Rs. 

No. 6 (South India) Party.-Oontd. 

20'}{, low (J£'11 fly undu{qting l-inch Original survey ..• 65 H, L ... 4,024 27'S 16'95 10'69 27•64 
cultivalt!d plam with pal· 
myra palms and occasional 
scrnb ;"ungle. 80% fiat 
irri!/flfctl a11d denuly poptt,· 
lat~d rim•rain plain and 
cnat~fal belt. 

Sparsely inlutbit,d, 1wdula- l-inch Original survey ... 65 1?. ... 280 19'0 24'97 10'69 35•66 
ti11g 1voodl'd and cultivated 
plateau. 

4r.PJ, cle"ll~l!fwnotled urulula- l-inch Originnl survey ,,, 65 I ... 1,120 27'2 18'00 4'24 22•24 
ti71g JJialeau. 30% undll,· 
laliTl!J wooded and cultiva-
t~d plattau. 3(?,~~ 1L'OOdetl 
ghiH and low &parsrly in-
habit eel fnrcBted h1" lls. 

RuuRKs. 

INDE-
PENDENT 

PARTIES.-

~ 

"' 0 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT !tATE PER Hq. M. (ott Acfn:) 

Areas in OF "ACIIllESCRII'TION OF WoltK1 

~q. miles Out-tum EXCLODII\'G Pl'PU.S AND b!KN 
of field U:iDEll. 'l'JtAI:\11\G. 

P~rtf. Class of work. Sheet Nos. (or acres) work per REMARKS. of each 
de~cript iou man per 

of work. month. 

I 
Field ~lapping 

work. or compu- Total. 
tz~tions. 

-

Sq. Ill, Sq. Ill. Rs. Rs. Rs. INDE-
PENDENT 
PARTIES.-

No.6 (South India) Party.-Conc/d. Contd. 

...... " . l-Inch Compiled mapping 74 A, B ... ...... ...... ······ 1'95 1'95 

• 
...... " . !-Inch Compiled mapping 65 N, 74 A, B ...... ...... . ..... 1'57 1'57 

...... ... ...... Colour patterns .•. ...... . ..... ...... . ..... 263'00 263'00 Total co11t of office copy 

per sheet. per sheet. cnrrf'ctions n.nd mi~c••lla· 
neous dru,ving Rs. Z.J,1H!.I. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATP! Pr::R ~Q. ll. (oa AcRE) 

Areu in Out. turn 
OF EACH IH:SCRIPTION UF WoRK, 

sq. miles EXCLUDINO I'UPILR A:\"0 WES 
of tiP.ld UNOKR TRAININO, 

l'a.rtf. Clau of Work. Sheet; Nos. (or n.cres) work per REMARKS. of ('ach 
description man per 
of work. month. 

Field M1\pping 

work. or compu. Total. 
tations. 

Sq. m. Sq. m. Rs. Rs. Rs.· IN DE-
PENDENT 

. PARTIES.-
Contd. 

Burma. Survey Party.- -
Loro j"ngltJ l'OVC'Ttd hill1 ... ...... Triangulation 85 M ... 2,246 821 8"96 1'02 4•98 

Low ju.ngle covtJred hilla ... ... ... Traverse ... 94 B, C . .. 630"9 18"2 42"56 9"62 52•18 
linear linear 
miles. miles. 

Cultivat~d 1'/a~m ... ...... Traverse ... 85 N, 0, 94B, C 558'9 76"7 16"42 9"62 26•04 
linear linear 
miles. miles. 

Jungle covered hills up lo l-Inch Original survey .•. 94 A ... 1,361 29"0 19"75 15"80 35•55 
4,000/ul. 

Low junglD covtJred hills ., l-Inch Original survey .•• 94A,B ... 1,121 12"5 40I•l 15'80 55·80I•l (a) Approximate (sepam.te 
records were not kept 

Crdtivttled plain• ... l-Inch Origina.l survey .•• 94 A, B . .. 628 sa·o SO(a) 16"80 45'801•1 
during the field season). 



TABLE C.-Areas, out-turns and Cost rates of Surveys, Computations and Mapping. 

!'arty. Cla~.~ of work. 

Burma Survey Party.-Concld. 

Low ;'u IZ')le cot'ercd hills ... l-inch 

Fair mapping .•• ... t-lnch 

Supplcmcntnry 
survey 

Compiled mapping 

' 

Pupnrntion of 
colour patterns. 

Slu:>ct No~. 

94 A, D ... 

84 G, H, I, 
93 J, 94 F. 

Area~ in 
~q. milt•s 
(or acr.•s) 

of C:ICh 

.t.:·~··riPtion 

I of wo.k. 

Sq. m. 

795 

12,336 

20 
~;hcets. 

Out-tnl'l\ 
of fiPid 

work p~>r 
man Pl'r 
mouth. 

Sq. m. 

21"0 

. ..... 

Cos-r lUTE PER .Sq. ~1. (oft AcnE) 
1 

OF EACH IJ~:st·IIII'TI\1.:-\ Pt' WOilK, I 
l,;X(;Ll'DI/\(1 Pl'I'II.S A:\ll !>IE:\ 

l':\PE!t TltAI:\1:\CJ. 
I 

~·~--~ 
Fie],J !I :\lapping" I 
work. or col!I!Jll· Total, I 

tatiou~. 

Rs. Rs. Tis. 

Hl:MAI!I>S. 

INDE
PENDENT 

PARTIES.
Concld. 

2Q(<I) 15'80 35•8Q(ff) (rr) ApproximatL•. 

. ..... 
In tlw Talolt•s C of thP 

(if>lll'nll Ht•port for 1!1;J ~
J!I;~ti, l!l:{j nn·u~ callt•!l 

0"70 0'70 Corrl'dion ~urw.v and H('-

• 
294"45 294'45 

1pcr shc£<t.!per sheet. 

I I 

!'Un·ey han• '"'''11 inclndt>•l. 
'l'ht>~c 110-l>:lll!•!l (:orreC'Ii(m 
~uru•\·s nn(l H••snn.•\'" 
eompfi~(·d inking in in tiu·· 
tit>ld of reli1Ldion11 of l!ii"J,(!' 

tmllC' po~t-l!tllii enntonred 
11nrn•ys, undl'r J•roN·~M·s 
~<imiblr to thut now d(•B· 
crihcd iu pur~t, 1:!0 . 

'l'otal ('Od of ottiee copy 
corrcction11 Ill\( I nli~<'~•llanc
ous work Hs. 16,:!ti2. 



V.-SURVEY REPORTS, FRONTIER CIRCLE. 

{ l~lonel E. A Glennie, D.S.O., LB., from 1-10-Si to 19·10-Si. 
DIRECTOR:- ColoDelJ. D. Campbell, D.s.o., from 20-10-37. 

. 45. Snmmary.-The units administered by the Frontier Circle 
were 'A' and 'E' Companies, No. IS Party, and No. 6 Drawing Office. 

46. T~.-Tbirteen Stlldier surveyors were under training in 
'A' Compa~y during the field season of whom one rev!lrted to his 
regiment. 

47. SpeciaL-The Director, Frontier Circle, attended a confer
ence at Delhi to determine the future Jlolicy of the Survey of India with 
regard to maps on the scale· of lfMillion. He visited the Headquarters 
of Northern Command .at Rawalpindi and discussed the survey require
ments of the army. While on tour at Quetta during January 1938 he 
diseussed the reconstruction of 'E '. Company's building destroyed in the 
earthquake, at a conference of the Secretary, P. W. D. Baluchistan, and 
other civil and military authorities. 

48, Areas surveyed.-
1,420 square miles of triangulation. 

385 .linear mileB of traversing. 
216 linear miles of settlement traverse. 

2,183 square miles of -f-inch original survey. 
2,054 square miles of l-inch resurvey. · 

253 square miles of 1 !-incl_l resurvey . 

.Air 8'111T'Vey compilation by 'E' Oompany and No. 18 (.Air Swrvey) 
Parly,- . 

353 square miles compiled (l-inch original survey). 
139 square_ miles compiled (l-inch revision survey). 

~A' Survey Company. ' 

0,/iur Commanding.-Hajor J. B. P.la.ugwin, II:.B.B., lt.B. 

· 49. GeneraL-The party carried l)Ut surveys in Dera Ghiizi Khan 
Kangr~ and Muzaffargarh districts_ and Mandi State of the Punjab. · ' 

·Field headquarters opened at Lahore Cantonment on 22nd October 
1937 and closed on 16th Aprill938. 

50. PersonneL-The average strength of the party during. the 
year w~s 1 Class I officer, 3 Class II officers, 4 U. S. officers, 42 Lower 
Subordmates and 13 soldier surveyors under trainina · · 
·. Messrs. Tirlochan Singh and N.D. Joshi(Clas;·II)J"oined the party. 
m October. · 
. Computer Joti Sarup was. on loan to the Sind Government from 
13th December to 21st April for computation and e1 · f · · 
rectangulation stones in the Beran Tract. r aymg 0 missmg 
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51. Areas surveyed.-
3?->5 linear miles of traversing. 
216 linear miles of settlement traverse. 

2,0.54 square miles of l-inch resurvey. 
25!3 SIJUare miles of l ~-inch resurvey. 

52. Field work was organized as follows:-
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Camp (!) under ~lr. Tirlochan Singh (Class II) with ~lr. 
)luhammad Akbar (U.S. S.) and 12 surveyors completed 2,054 square 
miles of l-inch rcsurvl'y in sheet 39 J. 

Camp('!) under )Jr. X D. Joshi (Class II) with ~lr. Sardar Khan 
(U. S. S.). 10 surveyors and 4 second year soldier stm·eyors completed 
25:1 Sf]_Uare miles of 1}-inch resurvey in sheet 53 A.·9. 4 of the above 
surveyors recei\·ed training in hill sun·eys in sheet 52 A.'IO for part of 
the season. 

This camp al~o contained 4 first year soldier :-:.urveyors anrl a pupil 
draftsmen undl'r instruction and, for a short time, )lr. lrshad Ahma1l 
(U.S. S.). 

Frcuneworlc.~Traverser Dial Singh completed 385 linear miles of 
traverse in sheetH :)9 I and l\I to supplement framework fur next season's 
work. 

Trave1'sing.-At the request of the Punjab Go\·erument, Traverser 
Dial Sin~h was employed on relaying and checking bat-ie line stones in 
the Jhelum district. In all 216 linear miles of traverse waR completed 
and 110 missing- hase line stones were embedded. 

Ve,·ijication surveys.-One surveyor was employed on verification 
of certain detail in sheets drawn during the winter from correction 
surveys of previous years. Some boundaries were also verified hy him 
on the g-round. 

Two sun·eyor::; were elllplnyed during- April an1l :\Jay, aftt?r the close 
of the field season, on revision of the Lahore Guide :\Iap. Tht· revision 
was done on special prints on various types of non-distorting field Hec
tions, with the object of testing the permanence of printing and lfUality 
of the mounting under hot weather conditions. 

Lai'ffC scale Sltrvey of the urban a1·eus of La/wre.-EstimateH were 
prepared for the funuation of a special detachment for carrying out 
survey of o,82:l acres on scale 40 feet to 1 inch and 15,930 aeres on scale 
100 feet to 1 inch for preparation of a record of property rights in 
Lahore urLau areas. Up to :Hst .July thi:-; detachml'nt remained under 
the orders of the Oflicer Commantling 'A' Company. 

53. Office work.-During the field season one Jrawing section 
of an a\·erage stren.gth of 10 surveyors and draftsmen unJer )Jr. D. C. 
Puri (Class II) assisted by ~lr. I. K. Ponuappa (U.S.S.) completed 
G sheets of arrears of fair mapping- from correction surveys of previous 
years. During recess :1 drawiug sections completed 12 fair sheet:; which 
inclncl~·d arrears from correction survevs and 1 sheet hastily drawn for 
Xo. 18 Party. The total out·iurn during the year was 19 sheets. \"ari
ous dr<.~wing experiw't'nts were also carried out. 

~lr. lrshad Ahmad (U.S.S.) with 2 computers co111pleteJ the CO!IIpu
tations of all traverse carried out during the season. 
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'E' Survey Company, 

r
Licnt.-Colonel L. H. Jackson, I.A., t(l 2-W-~:. 
Captain H. W. Wrid1t, R.F: .• frnm 3-\0.:17 to l--l-38. 

Offircr Commalllli 11!1·-·lMr. Muhammad N~LjammMin, from 2--~-~~ to 22-·1-38. 

Lieutenant H. A. Gardiner, R.E., from 2:1.-'-:JS. 

54. GeneraL-The Company carried out surveys in Kalal and Las 
Bela States of Baluchistan and Dadu and Karachi districts of Sind. 
Field headquarters opened at Karachi on 2:3rd October 19:37 and closed 
on 11th April 1938. The triangulation camp remained in the field until 
the be.,innincr of June 1988. 

\fork ii~ recess included the normal mapping programme. In addi· 
tion, the following paid for work was undertaken:-

(1) Fixing of points by triangulation for range t-aker's test ran~es 
for the 4th (Quetta) Infantry Brigade. 

(Si) Verification of the Quetta Cantonment boundary pillars for 
the Quetta Cantonment Board. 

(3) Spirit levelling the 6,270 feet contour demarcating the Hanna 
Lake boundary for the Quetta Cantonment Hoard. 

55. PersonneL-The average strength during the year was 1 
Class I officer, 2 Class II officers, 2 Upper Subordinate officers and 16 
Lower Subordinates (excluding 3 clerks, 2 computers and l.'i reproduc· 
tion section personnel). Mr. Mohd. Najamuddin (Class II) proceeded 
on 4 months leave from the 9th May 1938. 

56. Areas surveyed.-
420 square miles of triangulation. 

2,18~ square m!les of ~-inch original survey. 
6o squar~ miles compiled from air photographs (1·inch 

ortgmal survey). 

57. Field work was organized as follows:-

Cllmp (1) u.n<!er )Ir. "Iohd. Najamuddin (Clas• II) with 4 surveyors 
~omple_ted the on~mal survey of 719 sr1uare miles on the ~-inch scale 
Ill l'"lat and Las Bela States in sheet 35 J. This camp was later rein
force!} by 2 extra surveyors. 

C<tmp (2) under Mr. Chowdhury Mohd. Aslam (Class II) with 7 
~u;,·eyors co~nple_ted tbe original survey of 1,464 s~uare miles on the 
l-lnc~ s~ale. I~ ~al:lt and Las Bela States of Baluchistan, and Dadu 
and ";•racln distncts of Sind in sheets :15 J, K and 0. 

1 '"'"~ 1 !JILI<tlta7>.-Mr. L. R. Howard ( U. S. S.) triancrulated 420 
square miles fo th · · f ~ .. :- p ''l 

7 
r e proVIsiOn o ground control for air sun·ey in sheets 

'r)·> /·! •:nd 8 · and one surveyor collt~cted the necessary crround in-
ormatiOn m these sbeeto Ph t 1 ~ · (AC) s 1 R · "· 0 ograp Iy was completed by .n 

'.'!""'ron_, ·A. F. Karachi about the middle of ,Ja,u·try All trian"ula· 
t1on statwns and p · t . . ' · e 

I oms were postpomted on the phuto"raphs on the groun<. o 

were:?.; l~·~c:n 7,?rk.-~ surveyo~ under ~lr. \'.D. Chopra (U.S. S._l 
ti II , P ) D . ' Ir m.tpptng and nuscdlaneous work throtwhout the 

e ( se.lson. unncr recess f· . . . . . n . 
b ' au mappmg was d1ndeJ into two sectiOnS. 



A TRI4NGUI..ATION STATION, WAZfRISTAN, DURINQ MILITARY OPERATIONS. 
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X o. 1 under Mr. Chowdhury l\1 ohd. A slam (Class II) consisted on an 
aver~tg-e of 6 sun·eyors, and X o. 2 under Mr. V. D. Chopra ( U. S. S ) 
consisted on ::1n averag-e of 9 sur\'eyorR. 2 fair sheets of arrears mapp
ing and :1 of curreut mapping were completed throughout the year. 

59. Reproduction Section.-This section under Litho.-drafts
man Shahabuddin was employed on miscellaneous work throu«hout the 

~ year. 

No. 18 (Air Survey) Party. 

Uj/irt•r in rhrlr~c.-Captain R. C. N. Jcnnl.'y, R.E. 

60. GeneraL-Recess and field headquarters remained at Murree 
and Risalpur respectively, the latter opening on 22nd October 1937 
and closing on lRth April 1928. 

61. Personnel.-The average strength of the party was 2 Class 
I, 3 Class II, :1 l'pper Subordinate otlicers anrl 21 Lower Subordinates 
(excluding clerks and rt~production sect.inn personnel). 

62. Areas surveyed.-
1, 000 sq ua.re miles of triangulation. 

2R.=) square miles compiled (l-inch original survey). 
18!) square tmles compiled (l-inch revision Anrv(•y). 
1G4 S<J uare miles compiled (l-inch provisional survey). 

63. Field work.-
522 square miles vertical photography. 
1:16 linear miles ohlique photo)!;raphy. 

No. 1 (In<lian) \\'ing- Sbtion, R. A. F., Kohiit supplied vertieal 
photographs of 250 squ:tre miles and ohlicjue photographs of ll linear 
flying miles in tribal territory in sheet !18 L for height determination. 

X o. 2 (Indian) \\'ing Station, R. A. F., Hisiilpur eupplied oblique 
photo.~raphs of 14 linear flying- miles in trihal territory. The remaining 
vertica.l photng-raphy, which was to bave been carried out again could 
not he uwlert.aken for tPchniral and politiral rl'asons. 

64. Compilation.-Compilation i>f areas photog-raphed in trihal 
territory was carried out under Khan Sahib )luhammad Hasan (ClaRR 
II) assis!c<l hy Mr. E. R \Yilson (Class II). The area which was 
compiled fol' rletail only was 66 square miles. 

65. Office work.-Fi,·e <lraftsmen und<>r )fr. Bashirullah Khan 
(U. S. S.) were emplnyerl on fair mapping and miscellaneouR work 
throughout the yE>nr. 

2 fair sheets were completL•d and submitted for publication during
the year 

66. Training.-Duritt)!; the year 1 ClaRA I, 1 Class II, 1 Upper 
Subordinate ofliet'r and an avera(re of;) Lower Subordinates were under 
training in air survey. .-. . 

67. lnstruments.-A Stereocomparator, 111auufactured hy the 
Cambridge Instrument Co., with optical work by !\.fesRrR. RosR, was 
recei\·cd. This instrument will facilitate research into ruetho.I~ of air 
survey of areat; sparsely controlled hy triangulation. 
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68. Co-operation with the Army and R. A. F.-On the 
ccsoation of operations in \\'aziristiln, the ll'ield Sun·ey Section. \\'nzirforce, 
returned tn Hisiilpur and was disbanded on lGth December 19:.n. 

During rect·Hs parties of pilots and air gunners frolH the H. A. F. 
Ifill l>epot, Lower Topa, visited the office, where methods of air survey 
were demonstrated to them. 

69. Reproduction Section.-For detail of the work of the 
reproduction section see page il. 



THE SWAT RIVER DEBOUCHING INTO PESHAWAR PLAIN. 
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SURVEYING IN THE RANN OF CUTCH. 
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VI.-SURVEY REPORTS, GEODETIC BRANCH. 

No. 1 Party. 

- . . {~fajnr D. n. Crone, R.F.., to 31-HI-37. 
01nr~r w ct.argc.- . 

~laJor G. H. Osmaston, li.C., R.E., fr,,m 1-11-3/. 

70. General.-The party carried out topographical surveys in 
Bombay, Central India, Uu_jara.t States. Punjab States, Hiijput:lna, ::-liurl, 
States of \Vestern India, and the United Provinces, in sheets 4G I, 4t; E, 
55 E, 40 K, 40 L, 40 P, 45 D, 53 N, 5:1 J, 53 F and u:J B. 

The programme also included rc\·ision for a new etlitiun of the 
Dehra. nun Guide Map and special maps for military trainin~ purposeH; 
correction surveys in Debra. Dun district and Tehri-Garhwal t:ltate; and 
the following surveys, on payment:-

(ct) A military training map, on the l-inch scale in Bhopal Statl', 
at the request of the Darbiir. 

(b) Certain correction surveys of the internal boundaries of 
.Jodhpur ()liirwar) State. 

(c) The preparation of a special map on the l-inch scale for 
J odhpnr ( ~liirwiir) State. 

Contributions were received during the year towards their !'hare of 
the cost of the party survey programme from the tStates of Jodhpur 
(~liirwar), Indore, Biinswara, Jaora, Ratlam and ParLi.lJgarh. 

The field headquarters of the party opened at Ajmer on l:Jth 
Xovember 10:3i and closed there on 20th .March 19:38, when it moved to 
J\lussoorie for the recess. 

71. PersonneL-The field strength of the party was I Class I, 
5 Class II, 5 Upper Subordinate ollicers, including 2 probationers, and 4~ 
Lower Subordinates, including 4 clerks. 

72. Areas surveyed.-
96 square miles of 3-inch revision survey. 

547 squ<lre miles of l-inch original survey. 
418 square miles of l-inch correction sun·ey. 
105 square miles of l-inch resurvey. 
254 square miles of j-inch original survey. 

27 S(fUare miles of ~-inch revision survey. 
8,700 square miles of ~-inch original survey. 
2,:313 BljUare miles of l-inch original sur'i·ey. 

73. Field work.-
flarhwrtl Camp. A small camp consistin~ of ~Ir. J. X. Kohli 

(U. S. S.) and three surveyors carried out 2.54 S<JUare miles of ./-inch 
original survey in the Himalayas in sheets 58 :\j~E and t;~ B '~\\" auJ 
al~o 27 square miles of revision survey in sheet :j:3 X-~\\'. This completed 
the modern survey of Garhwiil district. The camp left )lus!:ionrie at the 
end of August 19;j7 and returned to Dchra Diin at the end of .\'ovemher, 
when it was re-formed and known as Camp (6) of Detachment Ill. 

The area of orio-inal surve\' included the ea!:it a 11d west slopt·s of 
Kamet peak (2.3,4-H feet) ancl tl;e lloii valley. Due to 'ewre cold and 
lack of fodder for animals, all passes to Tibet clo>e alwut 15th October 
anu the higher villages are COU1pletely evacuated by about 20th October. 



40 S!Ill\'EY REPOHTS, GEODETIC BJlANCH. 

A heavy snowfall occurred from 1.1\h to 16th September and another on 
2Hth October, otherwise the weather was ~ood. . 

Transport above 7,000 feet was mamly by coohes drawn from the 
hi.,her villa"es beyond Joshimath, hut yak and sheep were also very 
us~ful wheitcoolies could not be obtained. 

Personnel kept in very ~ood health thr~nghout, .hut there w~s one 
fatal accident when a khalasi slipped down an Ice coulo1r and was killed. 

Detachment I., under the Officer in charge of the party, consisted 
of two camps. . . 

Camp(!) un•ler )[r. P. S. Shmghal (Class II) w1th an average of 
:J surveyorR until January, and then under Mr. J. C. Ross (Class II) and 
later ~Jr. 1'. )1. C. Ale,mnder (Class II) with 5 additional surveyors from 
Detachment II. It completed 1,090 B<]Uare miles of ori;:inal survey on 
the !-inch scale in sheet 46 l!N\V in the States of lliimwClra, Dungarpur 
and tdaipur (or )!ewiir). . 

Camp (.!) under Mr. J. C. Ross (Class II) with 5 surveyors comple
ted the original survey of ;,47 sr1uare miles on the l-inch scale and 555 
square ruiles on the ! -inch scale in sheets 46 I and 4u E in Broach 
and Panch 1Iahiils district and the States of Biiria, Sanjeli, Sant, Indore, 
Jhabua, Biinswiira, Kusbalga.rh, and Diingarpur. 

The country consists of undulating jungle-covered hills and ravines 
interspersed with flatter cultivated areas. 

The rolinfall is meagre and the countryside dry and arid, water being 
stored in bunde<l tanks. Most of the streams dry up for several months 
iu the year. With the exception of crocorlile in the larger rivers and 
neig-hbouring tanks, the area is sing-ularly devoid of game. 

Health.-Malaria is premlent till December and several men had 
attacks at the beginning of the season. 

Detachment II., under )lr. T. ill. C. Aie>:ander (Class II), con
sisted of 3 camps, working in the R:ijputiina and Sind deserts near the 
S. E. boundary of Jodhpur State. 

Camp (·'l) under )[r. )[. W. Kalappa ( U. S. S.) with nine surveyors 
completed the original survey of 1,-±0~ square miles on the }-inch and 
1 .~1 .. square miles on the ~-inch scale in sheet 40 Kin Jodhpur ()larwar) 
State, and l'har l'iirkar district of Sind. 

On completion of the camp's programme, its surveyors were trans
ferred to other camps and Mr. Kalappa proceeded to lllussoorie early in 
.March to commence the mapping. 

C<!mp (.~) und~r )lr. K. A. Sheikh (Class II) with nine surveyors 
~ompleted th; origm~l sun·ey of 2, 701 square miles 011 the ~-inch scale 
m sl1eets 40 K anrl L m Thar Parkar district and Cutch State. 

C11mp (5) un•l~r 1lr. A. G. Qureshi (U. S. S.) with i1ine surveyors 
completed the ong-mal survey of 2,0..t.O square milt_·s on the ~-inch and 
1. .. 00 S•Juare miles on the ~-inch scale in sh<·ets 40 Land P and 45 D in 
Thar Parbr district of Sind and .Jodhpur ()liirwiir) State. ' · 

Mr. 1'. 1!. C. Alexander (Class II) in addition to supervising the 
w~•rk of the ca111ps of the detachment completed the survey of 906 square 
miles on the ~-inch scale of the Ranu of Cutch area in sheet 40 L. 

'>~The co~ntr>: consist~ mainly of g-rass and scrub-covered sand-hills up 
to - 0 0 feet Ill hmght but m sheets -±0 KfXE and 40 LJSE suddenly changes 
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to hard bare ground and isolated rocky hills. A scrub-covered plain 
forms the delta of the Luni Hiver in sheet 40 P1X\\'. The sandhills arc 
of the typical shapes farmed by prevailing S \\' winds. 

A large area of the Hann of Cutch falls in the southern portion of 
sheets 40 L and 40 P/XW; the Hann in these parts is mostly dry except 
for an area west of the Luni delta. The surface of the Hann is only a 
few feet above sea le,·el and extends for many miles as a perfectly leYel 
plain of sand or mud. Salt deposits occur in parts. 

The most outstanding group of hills are those of X agar Parkar on 
the northern harder of the Rann in sheet 40 L which rise abruptly to 
over 1,000 feet above the surrounding plain. 

Chinkara are very numerous oYcr the whole of the sandy area 
and along the. Lorders of the Rann of Cutch, in spite of thf•re being no 
water for them to drink. The plains of the Luni delta and the I\ agar 
Piirkar tahsil teem with sand grouse; bustard anU partridge are also 
common throughout the area. Those portions of the Rm11 of Cutch 
which are under water are ali\'e \Yith bird life including many pelican and 
thousands of flamingo. 

Weather conditions are favourable for survey work from Xo,·ember 
to February and the country is healthy anrl free from malaria. After the 
middle of February the shallow wells dry up and the only water then 
obtainable in the desert areas is from wells, sometimes over 400 feet 
deep. 

There are no tracks fit for wheels in the desert area and local camels 
were employed for transport. Supplies were 011ly obtainable at larger 
villages. 

Detachment III., under ~Ir. F. J. Grice (Class II); headquarters 
at Dehm Dun. _ · 

CarnzJ ( 6) under Mr. J. X. Kohli (U. S. S.) with 2 surYeyors, later 
reinforced by 6 surveyors of Detachment II, completed 9G square miles of 
revision survey on the 3-inch scale and 418 square miles of correction 
survey on the l-inch· scale, in sheets 53 J and F in Dehra Dun and 
Saharan pur districts and Tehri-Garhwill State. 

Camp (7). Towards the end of the field season a small camp, 
consisting of ~lr. K. A. Sheikh (Class II) and three snn·eyors completed 
105 square miles of resun·ey in Bhopal State on the 1-illch scale in sheet 
55 E. This survey was required by the State for a special military 
map. 

Drawing Section. ·During the winter a small drawing section at 
Debra Dun continued the plotting of Himalayan photo-sun·eys near 
Xanda Devi and the mapping- of Himalayan sheets. 

74. Recess duties.-The party was organized for recess into 3 
main sections. 

No. 1 Sr'ction unrler ~Ir. T. 3!. C. Alexander (Class II), assisted by 
)[essrs. A. G. Qureshi and )I. W. Kalappa (U. S. S. ), undertook the 
mapping of the desert areas. 

No.2 Section under 3lr. J. C. Ross (Class II) mapped the Himalayan 
areas. 

Ko. 3 Section under Mr. P. S. Shinghal (Class Ill mapped the areas 
falling in sheet 46 I. 
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Mr. F. J. Grice (Class II) was in charge of the mapping of the 
special Marwar Jllap and exercised general supervision over the other 
sections until his transfer to the Frontier Circle at the beginning of July. 

The following surveys were handed over to :No. 2 Drawing Office 
for mapping:-

The Debra Dun Guide rna p. 
Special )lap for the Indian l\Iilitary Academy. 
Special military training map for Bhopal. 
Correction of sheets 53 Jj3 and F/15. 

No. 20 (Cantonments) Detachment. 

O'f!" . l {Mr. A. J. A. Dmko, D.C.M., to 19-3-38. 
Kf!r 111 e ~argf'.- llr. W. H. Strong, ~I.D.E,, from 211-3-38. 

75. General.-The detachment resurveyed cantonments and 
their baziirs on the 16-inch and 64-inch scales respectively, in accordance 
with the programme approved by the Engineer-in-Chief and the Defence 
Department. · 

The field season commenced on the 1Rth October 1937 and closed on 
the lith April 1938, field headquarters remaining at Dehra Dun. 

Prrsonnel.-The field strength, excluding the officer in charge, was 
2 U. S. officers and 32 Lower Subordinates, including 4 draftsmen, 5 
computers and 2 clerks employed at field headquarters. 

76. Areas surveyed.-

16-inch m·iginal su1·vey. 
Peshawar Cantonment 1,433·5 acres. 

64-inch. original survey. 
Syce Jllandi (Risiilpur) 17·7 acres. 

128-inch m·iginal survey. 
No. 44, 44 A and 46 E. C. Road, Debra Dun... 3·1 acres. 

16-inch resurvey. 
Mardiin Cantonment 920·8 acres. 
Peshiiwar , 5,466·5 , 
Risalpur , ... ... 10,670·8 , 

The above areas include overlap. 
64-inch resurvey. 

Mardiin Bazar 
Peshawar Cantonment Baziirs 
Risiilpur 

" " ... 
*Includes 4·6 acres overlap. 

13·8 acres. 
*67·0 .. 
276·1 " 

77. Field work was organized as follows:-
. Camp (1) with headquarters at Peshawar under Mr. Bakhshi Harnam 

Smgh (U. S. S.) with 9 surveyors and 1 traverser completed the detail 
surve~ of Peshawar Cantonment and the advance traversin~ and levelling 
of Dngh Road. " 

One comfute~ was attached to the camp for training in plane-tabling. 
Camp.(.) With headquarters at Risalpur under Mr. A. Francis, C. H. 

(U.S. S.) 1nth 9 surveyors and 2 traversers completed the detail survey 
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of Mardan and Risalpur Cantonments us well as a small estate in Debra 
Dun, and the advance traversing and levelling of i:iialkot Cantonment. 

78. Traversing and Levelling.-232 ·3 linear miles of travers
ing and G5·2 linear miles of levelling were completed for the next sea
son's survey at Drigh Road and l:iiii.lkot. 

Also 3·0 linear miles of traversing were done in connection with 
boundary alterations at Mardiin and Rawalpindi. 

79. Recess duties.-Fair mapping was allotted to two sections 
during the recess under Messrs. Bakhshi Harnam Singh (U. i:i. S.), and 
A. Francis (U. S. S.), the former also supervising the computation section. 

A section of 4 draftsmen and 4 computers under the supervision 
of the othcer in charge, was employed throughout the field season to 
deal with arrears of mapping and computations of the advance frame
work. 

20 sheets on the 16-inch scale and 11 sheets on the 64-inch scale of 
• Abbott::ibiid, *Cawnpore, *Chaklala, *Debra Dun (I. M.A.), *Rawalpindi 
Cantonments and Baziirs were completed and sent for publication, while 
21 sheets on the 16-inch scale and 19 sheets on the 64-inch scale of 
Mardan, Peshawar and Risalpur Cantonments Biiziirs, comprising the 
current season's mapping were partially completed. 

The computations of traversing and levelling carried out during the 
field season were aJso completed during the recess. 

~ Arreara mapping, 
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VII.-SURVEY REPORTS, EASTERN CIRCLE. 

{
Colund I•'. J.ll. Kiug. to 29-j-38, 

DIRECTOR:- l'olorn·l F. B. ~cott, I.A., from 3U-.:i-:{s. 

SO. Summary.-The units administered by the Eastern Circle 
were ~os. 4, 5 and 12 Parties, and 1\o. 5 Drawing Utfice. 

Sl. Areas surveyed.-
555 square miles of k-inch original sun·ey. 
200 S<1uure miles of ~-inch correction survey. 

IO,G37 HJUtlre miles of 1-iuch original snrvey. 
4·9 sc1uare miles of 2-inch original town sun·ey for l-inch 

mapping. 
10 sr1uare miles of 16-inch special air survey. 

2,91.'3 SlJUare miles of triangulation. 
2,4:!7 linear miles of traverse. 

GO linear miles of traverse for 16-inch special air survey. 
29 linear miles of leYelling for 16-inch special air survey. 

23~ linear miles of tertiary levelling for future l-inch surYey. 

83. Air Survey.-The work done in connection with the air 
survey of llettiah town is described in K o. 4 Party's report ( p. 45 ). 

83. Training.-The numbers of probationers under training were 
as under:-

Ciass I Service 
Class II Service 
U. S. Service 

• 

Two pupil sun·eyors were also recruited during 
report. 

One. 
Two . 
Three. 

the year under 

84. SpeciaL-The Director, Eastern Circle, inspected No. 6 
(S.I.) Independent Party in the field. 

No.4 Party. 

Officer in chargc.-{~[r. C. H. Trcshnm, v.n., to 31.3-38, 
llr. A. J. A. Drake, n.c.:u., from l-4-38. 

. 85. GeneraL-The party continued surveys on the l-inch scale 
m Bhagalpur, Darbhanga and Purnea. districts of Bihar in sheets 
72 J and ~, and carrie~ out traversing in advance for subsequent survey 
m Champaran, Muzatlarpur and Saran districts of Bihiir in sheets 
72 Band F. 

. About _GO li_neur miles of traversing covering about 10 square n1iles 
"?s run to tixpomts for the air survey of Bettiah town and about 29linear 
llllk·s_ of tertiary levelling was run to fix spot level hei.,hts in the same 
urea (:~s contours were not shown). e 

. Field hcad,ltlarters OJ•ened at Bhagalpur on 15th Kovember 1937 
and close,] on 11th April lu:JS. 

II . 
86

·, C~lersonneL-The field stren"th consisted of one Class I 
o Jeer, 'i' al-iH II tl] . ':> C ~ . 3 e s I I' ° Ct:rs~ - la.ss II probatiOners under traiDillg, 

t pper u Jon lllate ollicer,, 3 LpJler Subordinate prob·ttioners under 
ran11wr, 2~ . . . - • 
t kb· sunejors, 4 tra\erser:::;, a computers 3 clerks and one 

s ore· ·eeper. , ' 
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Messrs. F. l\1. Hawley and J. L. SahD"al (Class II) were tr~usferred 
from the party in April and May 1938 re~pecti,·e!y. 

Mr. N. N. Chuckerbutty (Class II) joined the party in ~lay 193~ 
from the Geodetic Branch to replace Mr. j_ L. Sahgal trausferred. 

87. Areas surveyed.-
4,156 square miles of l-inch original survey. 

10 square miles of 16-inch special air survey. 
1,311 linear miles of theodolite traverse for future 1-iueh sun·ey. 

60 linear miles of theodolite tra,·erse for 16-ineh air survey 
of Bettiah town. 

238 linear miles of tertiary levelling for future l-inch surveys. 
29 linear miles of levelling for 16-ineh air survey of Bettiah 

town. 
88. Field work was organized as follows:-
Camp (1).-Mr J. L. Sahgal (Class II) with 1 Class II probationer, 

1 U. S. ollieer, 1 U. S. probationer, and 9 surveyors completed 1,551 
square miles of original survey on the l-inch seale in sheet 72 J in 
Bhiigalpur and Darbhanga districts of Bihar. 

Camp (2).-~lr. J. C. Berry (Class II) with lllr. U. D. l\lamgain 
(U. S. S.) as Assistant Camp Officer, 1 Cia's II probationer, 1 U. S. 
probationer, and 8 surveyors completed 1,272 square miles of original 
survey on the l-inch seale in sheets 72 J and N in Bhiigalpur, Darbhanga 
and Purnea districts of Bihar. 

Camp (3).-Mr. F. M. Hawley (Class II) with 1 U. S. probationer 
and 9 surveyors completed 1,333 square miles of original survey on the 
l-inch scale in sheet 72 N in Purnea district of Bihar. 

Mr. U. D. 1\farngain (U. S. S.) was transferred to this camp from 
camp (2) towards the end of ~larch with a view to taking over charge 
of the camp from Mr. Hawley who was under orders fur transfer to 
Burma on completion of the field work. 

Camp (4).-Illr. G. H. Khan (Class II) with 4 traversers und 
5 computers one of whom was employed on levelling and traversing, 
completed 1,311 linear miles of theodolite traversing and 23S linear 
miles of tertiary levelling, covering an area of 3,8-t 7 square miles for 
future l-inch surveys in sheets 72 B and F in Champaran, )luzathrpur 
and Saran districts of llihiir. One U. S. probationer was transferred to 
this camp from camp (3) from February and received training on 
traversing, levelling and computations. 

89. Bettiah Town Air Survey.-Mr. ~luzaffar Husain (U. S. S.) 
with 2 surveyors, 1 traverser and 1 leveller completed the ground work 
for the 16-inch special air survey map of Bettiah town. This consisted 
of.- -

(a) GO linear miles of traversing covering about 10 S']Uare miles. 
(b) 29 linear miles of tertiary levelling run to fix spot level heights 

all over the area as no contours were shown. 
(c) Inkino- up detail only of 20 IG-inch rectified lJlue-tone<l en

large~ents on correctostat paper, comprising 4 sheets uf the 
town and surrounding country. Inking up of Llue-toned 
photographs enables drawing blue prints to Le prepared by 
direct photography. 
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90. Description of country.-The area under survey is a flat 
allu,·ial plain, intersected by riv_ers and ~numerable_ natural drain~ge 
channels; it is well populated, lu~hly culhvated and Interspersed With 
numerous Myh.s and scattered tree~ .. The Kosi _River at l'res_ent fl?ods 
the area falling in the Supaul subdlVlslOn of Bhagalpur d1stnct. fh1s 
river is constantly changing its course and its present movement is 
westwards. The periodical flooding of the Kosi covers the ground with 
a thin layer of silt which destroys all cultivation and in the course of time 
the area is covered with hi~h grass and reeds. The area previously 
atfected is bein" OTadually reclaimed now. Road and railway communica
tions are good~; the whole, but tbere are few motorable roads. 

91. Miscellaneous.-In the area covered by the flooding of the 
Kosi, malaria is prevalent, but the health of the party was good on the 
whole. 

92. Recess duties.-The 19 l-inch sheets surveyed during the 
field season were fair mapped during recess by three sections under 
Messrs. X. N. Chuckerbutty, J. C. Berry and G. H. Khan (all Class II) 
respectively. 

The drawing of the Bettiah town air survey work was carried out 
under Mr. Muzatlar Husain (U. S. S.). 

Tra,·erse computations were completed under Mr. U. D. Mamgain 
(U. S. S.). 

No.5 Party. 

Officer in charge.-Captaio I. H. R. Wilson, R.E. 

93. General.-Topographical survey on the scale of 1 inch to 
1 mile was continued in the Haipur district of the Central Provinces, the 
SamLalpur and Koraput districts of Orissa and in the Chhattiso-arh 

' . " States (Eastern States Agency), in sheets 64 H and L. 
Triangulation for topographical sun·ey was carried out in the Chanda 

district of the Central Provinces, and in the Chhattisgarh States in sheet 
65 A. ' 

The field headquarters remained at Raipur and the field season 
opened on 8th Xovember 1937 and closed on Hth Aprill938. 

94. Personnel.-The field streno-th consisted of 1 Class I officer, 
4 Class II officers, 2 U. S. officers, 28 st7rveyors, :J computers 1 drafts-
man, 3 clerks, and 1 store-keeper. ' 

95. Areas surveyed.-
3,342 square miles of l-inch orio-inal survey. 
9 9 '3 i]' f 0 " 

-, .. '± square m es o tnangulation for l-inch survey. 
96. Field work was organized as follows:-

Camp (1).-llr. B. X. Saba (Class II) with 11 surveyors and 1 
computer completed 1,324 square miles of orio-inal survey on the l-inch 
sc;ale_m sheet ~4 L falling in Raipur (C. P.) ~nd Sambalpur (Orissa) 
distncts, and In Patna State (Eastern States Agency). Two surveyors 
were tr~nsferred to No. 4 Party from lst January and the camp was 
later reinforced Ly 1 surveyor from camp ( 3 ). 
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Camp (11).-Mr. C. T. Hurley (Class II) with l\Ir. A. R. Khan 
(U. S. S.) and 10 surveyors completed 1,184 square miles of ori"inal 
survey on the l-inch scale in sheet 64 L falling in Raipur district (C~ P.) 
and in Sambalpur and Koraput districts (Orissa). In February, the 
camp was reinforced by 1 surveyor from camp (:l). 

Camp (3).-l\Ir. H. H. Phillips (ClaBS II) with 7 surveyors, 1 
computer and l draftsman completed ~3+ square miles of original survey 
on the l-inch scale in sheets 6+ Hand L falling in Raipur district (C. P.). 
In February, 2 surveyors were released to reinforce camps (I) and(~). 

1'riangulation.-~lessrs. l\Iobd. Alauddin (Class II) and ~lohabat 
Ali (U. S. S.) completed tbe triangulation of 2,243 square miles in sheet 
65 A falling in Chanda district (C. P.) and in Bastar State (Eastern 
States Agency). 

97- Description of country.-Except in sheets 64 H/13, which 
was open cultivated plains, and 64 Lj9, 10 and 11 which were cultivated 
plains interspersed with jungle cl:>d hills, the country consisted almost 
entirely of undulating country covered with fairly dense jungle and high 
grass. This includes the Soniibira plateau, which is about 40 miles long 
with a greatest width of some 12 miles and stands about 1,000 feet 
above the surrounding country. )lost of the country bad to be surveyed 
by traverse methods, and consequently progress was rather slow. 

98. Miscellaneous.-The health of the party was good, though 
part of the area was reputed to be bad for black-water fever. Except 
for one case of chronic malaria there was little sickness. 

One surveyor while on medical leave died on 22nd December 19:l7 
and 2 khalasia while on duty died of malaria in the Raipur Hospital. 

99. Recess duties.-The 12 l-inch sheets were fair mapped 
hy 3 drawing SPctions under :ale~srs. B. N. Saha, D. X. Saha. and 
H. H. Phillips (all Class II) respectively. The computing section under 
Mr. 1lohd. Alauddin completed all work in hand, and ~Iessrs. Mohd. 
Alauddin and Mohabat Ali computed their own triangulation. 

No. 12 Party. 

O[riar in charyc.-Capta.in R. H. Sams, R.E. 

100. General.-The survey operations of the party in sheets 79 N, 
79 0 and 84 C included the survey of part of Noiikhiili district, the 
completion of Chittagong district and Chittago~g Hill Tracts o~ B~ngal 
on the l-inch and !-inch ecales, and the completion of Akyab d~>tnct of 
Burma on the 1-in~h and k-inch scales. 

Durin~ a punith·e expedition under th_P Deputy Con~missioner, 'Kilga 
Hills district in December, survey operahons on the 2-mch Hrnle were 
carried out in the Control and Tribal Areas adjoining the Niiga Hills 
district of Assam. 

Triananlation and traverl'e for future l-inch surveys were carried 
out in th; Garo Hills and Goillpara districts of Af:sam, and in Bo;..,rra, 
Din:ljpur, Mymensingh. Hajshahi and Rangp~r district~ of Bengal and 
Cooch Behar State of Eastern ~tales Agency m sheets 18 C and G. 
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Th fi ld headquarters of the party opened at Chittagong on 28th 
e e "119"3' October 19:li and closed on 11th Apn • ~-

lOl. PersonneL-The strength of the party was 1 Class I officer, 

5 Cia>s II officers, 5 Upper Subordinate officers, and 36 Lower Sub
ordinates including 26 sun·eyors. 

102. Areas surveyed.-
4·9 square ?1iles of 2-inch original to1m survey for l-inch 

rna ppm g. 
3,l:J9 square miles of 1-~neh original survey. 

5:j5 square miles of !-mch ortgmal ~ur~ey. . . 
200 square miles aproximately of ~-men e~rrecuon survey. 
675 square miles of triangubtton for l-Inch survey, the 

reconnaissance of which had been completed last 
season. 

l,ll6linear miles of traversing. 

103. Field work was organized as follows:-

Gamp (1).-Mr. W. H. Strong, )!.B.E., (Class II) and 10 surveyors 
completed 529 square miles of original survey on the l-inch scale and 
555 square miles of original survey on the z-inch scale, in sheets 84 c 
and i9 0. This camp was closed at the end of February on Mr. Strong 
being transferred to the Geodetic Branch, and the suveyors were distribu
ted to the other two camps. 

Camp (J).-~lr. A. R Quraishi (Class II) with l\Ir. A. P. Datta 
(U.S. S.) and :llr. C. H. Fernandez (U.S. S.) for two months only, and 
8 surveyors completed 1,203 square miles of original survey on the l-inch 
scale in sheet 79 X. 

Crtmp (.31.-Mr. A. Aha•l (Class II) with Messrs. L. J. Bagnall and 
X. L. Gupta (both Class II), Mr. Hari Singh, for two months only, and Mr. 
S. B. P . .\[athur (both U. S. S. ), and an average of 1:3 surveyors comple
~ed ,1,407 square miles of original .survey on. the l-inch scale in sheets 
•9 )I and 0, as well as 4·9 square miles of Ch1tt:!O"on" town survey on 
the 2~inch scale for l-inch mapping. o o 

In all camps field blue prints were utilised. The material for these 
hlue prints was obtained from the Survey of India preliminary editions 
for the areas of plain in N oiikhidi and Chitt:won" districts of Bengal, 
wl~ile for the .hilly and heavily wooded portio~s ~f Chittagong district, 
1-mch reductlOIIS from 4-inch air sun·e,-s were used and proved to be of 
:,:reat \'alue. " 

. Sokh" !'-<pcditio~·:-In December, Surveyor K. S. Loverwell accom
pa~n~"l the i\ok.hu pumtn·e expedition to the Control and Tribal Areas 
ad.Jnlning lite i\:lga Hills dis.trid of Assam and completed approximately 
"'00 "I ' -. .s(ptare nu es of correction sun·ey on the !-inch scale in sheets 8:) J, 
1~, :\ and 0. -

.!~·inoyulr<tion.-~fr. Hari Singh (U.S. S.) carried out triangulation 
of G • D square. mileB in sheet 7S G. the reconnaissance for which was 
Cl)mpleted by hun in season ID3G-37. · 

Tl't~ce,·se.-Hignrous traverse was carried out in sheets 78 C and 
G for 1-lllch snn·ey for season 19~8- 39. 

A total of l,llG linear miles of tru,·erse was completed by the party. 
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104. Description of country.-The area surreyed hy camp (1) 
in Chittagong district and Chittagong Hill Tracts of Bengal and in Akyah 
district of Burma consisted mostly of dense jungle clad hills, ri~ing in 
Burma to 2,500 feet awl included part of the ~liitiimuhari Reserved 
Forest in Chittagong Hill Tracts. The hills were drained by intricate 
systems of niilas and divided hy cultivated plains. · 

An area of coastal plain, interspersed with ti,Jal creeks and channels, 
was also surveyed in Chittagong district. 

In camp (2) the area in X oiikhali district of Bengal, consisted mostly 
of heavily populated cultivated plains, allll included the survey of coastal 
areas and some large and small islands in the Bay of Bengal. 

Camp (3) had cou.iderable areas of low densely forest-clad hills with 
tortuous drainage systems and divided by broad and densely populate.! 
cultivated plains, in Chittagong district and Chitta gong Hill Tracts. 

Communications throughout were good, except in the ea::;tern parts 
of the area of camps (l) and (:3) where only coolie transport was available. 

105. Miscellaneous.-
Health.-There were several cases of malaria, hut on the whole the 

health of the party was good. One surveyor contracted black-water 
fever early in the season and was invalided from the area. 

Weather.-Throughout the season remained fair. 
Fauna.-A few traces of wild elephant and deer were found in the 

jungles of Chittagong Hill Tracts and Burma. Jun~le fowl and pheasant 
abound in the hills of Chittagong district and snipe in certain coastal 
areas: A few duck were .found in the islands of K oiikhali district. 

106. Recess duties.-The party was organized in three draw
ing sections under lllessrs. 0. D. Jackson, A. R. Quraishi and A. Ahad 
(all Class II). 

The 18 l-inch sheets surveyed during the season were fair mapped. 
The computations for the traingnlation and traverse carried out 

during the field season were completed by the end of recess. 
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VIII.-SURVEY REPORTS, INDEPENDENT PARTIES. 

107. No. 6 (South India) and Burma Survey (late No. 10 Burma) 
Independent Parties are administered directly by the Surveyor General. 
Their mapping and survey areati are approximately the same as those 
of the former Southern and Burma Circles respectin~ly, aLolitihetl in 1932. 

No. 6 (South India) Party. 
O!iica ill chargc.-~!ajor G. W. Gemmell, LA, 

108. General.-The party was eng-aged on I ·inch and 2-inch 
topographical surveys in Bastar titate, Central Pro\'inces, Madras and 
Orissa and also on trian(rulation nnd tbeodolite traverse for the control 
of next season's l-inch sm~vey in Bombay and the Deccan t-'tah·s. The 
camp allotted to work in Bastar State, Central Provinces and Orist-:a, took 
the field at the beginning of October. Tria11gulators, tra\'ersers aud the 
remaining field personnel took the field at the em! of l\o,·ember. Field 
head<JUarters was established at Nidadavolu in \rest God,h·ari district 
on 20th l\ovember. All field personnel had returned to recess in B.mgalore 
by the end of April. 

109. Personnel.-Field strength was 2 Class I, 3 Class II 
8nd 6 U. S. officers and 42 surveyors. 

The strength of the permauent Drawing- f:;ection at Bangalore 
engaged on compiled mapping, computing and miscellaneou~ drawing 
was 1 Class II and 2 U. S. officers, 5 draftsmen, 7 surveyors and 
2 computers. 

110. Areas surveyed.-
4,304 square miles of l-inch original survey. 
1,120 square miles of 2-inch original survey. 
5,337 square miles of triangulation. 

257 linear miles of traverse for control of approximately 
b! 494 square miles of future l-inch survey. 

111, Field work was organized as follows:-
Camp (1).-l\Ir. P. A. Thomas (Class II) with 1 U. S. officer 

and 12 surveyors completed 280 square miles of l-inch ori"inal survey 
in Bnstar State and in Koraput district of Orissa in she~t 65 E as 
:wen ~s 1,120 _square miles of ;\-inch original survey in Bastar State, 
m Ra1pur <hstnct of Central Pro,·inees and in Koraput district of Orissa 
in sheet 65 I. 6 surveyors of this camp were subsequently transferred 
to camp ( 5 ). 

Camp (2).-;-lllr. E. ~· Natesan (Class II) with 9 sur\'eyors completed 
1,139 sc!ua_re .'mles of 1-mch original survey in Kistna and in \\'est 
Godavari d1stncts of Madras in sheet 65 H. 

Camp (3).-Illr. K. B. llluthanna (U. S. S.) with 5 surveyors com
pleted 7_02_sqt~are miles of l-inch original sur\·ey in Kistna and in \\'est 
Godavari d!Stncts of Madras in sheet 65 H. 

Camp (4).-l\Ir. H. N. l\Iurti Rao (U. S. S.) with 6 surveyors com
plet~d 757 square miles of l-inch ori.,inal survey in \\'est Godavari 
and m East Godavari districts of 1\Iadras ~in sheet 65 H. 



SURVEY REPORTS, INDEPENDEKT PARTIES. 51 

Camp (5).-~Ir . .ilL R. Kair (Class II) with 1 U. S. officer, 10 sur
veyors and 6 surv~yors t~·ausferred from camp ( 1) completed 1,426 
S<juare miles of 1-mcb ongmal survey in West Godavari and in East 
Godantri districts of ~ladras in sheets ti5 Hand L. 

Trianynlation.-Lt. R. C. A. Edge, R.E. (Class I), triangulated au area 
of 1,007 S']Uare wiles in Belgaum, Dhiirwur and North Kanara districts of 
Bombay in sheet 4S I. .i\Ir. ilL A . .Azim, I.D.S.M. ( U. S. S. ), reconnoitred 
an ar:ea of :1,990 S<jllare miles in Belgaum and Bijapur districts of Bombay 
and m the Deccan !:itates in sheet 47 P. !:itations and points of old 
triangulation were identified and flagged and the existing framework 
supplemented where found necessary. .i\Ir. B. B. Kuttappa ( U. S. S.), the 
Assistant Camp Ollicer of camp (I), triangulated the 2~0 square miles 
of Bastar State and Koraput district which was surveyed on l-inch scale 
by this camp. 

'i'ra~·crse.-i>Ir. A. Shamanna (U.S. S.) supplemented Lt. Edge's 
triangulation by 257 linear miles of theodolite traverse in Dhiirwar and 
North Kanara districts of Bombay in sheet 4~ I. 

112. Description of country.-In Bastar State and Orissa in 
sheets G5 E and I, the country surveyed is for the most part an undulating 
and densely wooded plateau at about 2,000 feet elevation. In the less 
densely wooded parts, a meagre population terraces the depressions and cul
tivates paddy in the early months of the cold weather when water is plenti
ful. There are occasional low hills which, with few exceptions, give 
only a very limited view of the surrounding country. These were of . 
great assistance to surveyors, but for the most part detail had to be 
loboriously surveyed by plane-table traverses controlled by occasional 
fixings made in hig-h tree machans. Outturn in consequence wus restrict· 
ed. In the east, the plateau gives way almost abruptly to lower ground 
in the Central Provinces and Orissa at about 1,000 feet elev:~tion. The 
ghats are thickly wooded, but hill tops are often bare and accessible and 
survey did not present serious difficulties. The lower ground consists 
of low wooded hills alternating with cultivated riverain plains. 

In the Kistna, \Yes! Godavari and East Godavari districts of Madras 
in sheets 65 Hand L the country varies from undulating uplands north 
of the Ellore Canal to a densely populated and highly irrigated riverain 
plain extending almost to the coast. At the mouths of the Godavari are 
mangrove swamps. Survey in this area was carried out chiefly by sys· 
tematic plane-table traverses controlled by the previous two seasons' 
theodolite traverse framework. 

Framework operations were in two very ditf'erent types of country. 
In the Bombay areas in sheet 47 P the country is dry, open and undulat
ing. Such hills and ridges as exist are flat topped, villages bein~ located 
in the intervening depressions where the only available wate~ is to be 
found. The country presents no serious difliculties to the triangulator. 

In the Bcl"aum Dharwar and Xorth Kanara districts of Bombay in 
sheet 48 I the c~untr~ is mainly densely wooded plateau and low hills _to 
the Western Ghats, where the plateau ~ives way through leAs heavily 
wooded hills to the Goanese plain below. The area is sparsely inhabited and 
malarious from the close of the S. \\', monsoon to the end of December. 
The plateau presented great difficulties to the triangulator. There 
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are few conspicuous points except evergreen trees which do not show up 
well till late in the season and then only if in a patch of contrasting bare 
deciduous forest. Hills are flat topped, and clearing, even for station 
rays, is often ditficult and expensi,·e. An area of about 180 square miles 
in the Kalinadi River basin bas been reconnmtred only and left for 
triangulation next sea ':ion before survey commences. 

Tllc traverser's ditliculties were not unusual. There are numerous 
forest tracks which provided him with suitable lines, but as undergrowth 
in nearly aU cases had to be cleared, his progress was slow. 

113. Miscellaneous.-The health of ihe party was good in spite 
of the reputation for malaria which is held by the portions of Orissa and 
the North K:mara forests in which the party was employed. Normal 
precautions, including quinine prophylactic measures were taken and the 
few cases of malaria in Orissa were eHcctively treated in a local hospital 
with atebrin injections and plasmorjuin. One kbalasi died in Orissa of 
imported dysentery. A coolie engaged on jungle clearing in North 
Kanara died as a result of a fall from a tree and one khalasi died of 
cholera at party field headquarters in \\'est Godavari. 

114. Recess duties.-Fair-mapping of the season's original 
survey was completed by 5 sections under ~Icssrs. E. N. Natesan (Class II), 
P. A. Thomas (Class II), H. N. )lurti Hao (U.S.S.), K. B. )luthanna 
(U.S.S.), and B .. B. Kuttappa (U.S.S.). A section under Jllr. B. N. 
Murthy (Class II) examined all primary mapping after submission by sec
tion ofliccrs. Mr. M. A. Azim, LD.S.~I. (U.S.S.), assisted in this section 
after computing his own triangulation. Mr. B. N. :Murthy (Class II) 
supervised the work of the Computing Section under )lr. A. Shamanna 
(U.S.S.). 

The Drawing Section under ~Ir. N. S. Harihara Iyer (Class II) assist
ed by )!r. Kohli (U.S.S.) and Mr. Cabral (U.S.S.) was engaged through
o~t the. year on compiled mapping and miscellaneous duties connected 
Wlth ofhce copy corrections, records and map sales. 

Burma Survey Party. 

O"Ti . . {''lajor G. F. Heaney, R.E., to lG-·l-38. _.. <:cr 1n cnargc.-
·"ajor H. W. Wright, R.E., from li-·1-38. 

115. General.-:-During a protracted field season, from November 
to June, the party_ earned out topographical surveys on the l-inch scale 
of parts of the. htgh Karen and Shan· hills, the Sit tang valley and the 
low forested htlls of the Pegu Yomas, as well as triangulation and 
theodolite traversing for future sur\'eys. 

Party headquarters opened at Toun"oo on the lGth November 1937 
and closed on the llth May 1938, but the field personnel were not 
finally Withdrawn until the middle of June. 

116. PersonneL-The initial field strenrrth of the party was 1 
Class I, 3 Class II and 5 U. S. officers, 37 s';,rveyors, 2 computers, 
4 clerks and l store-keeper. In addition a Dr a win" Section under a 
Class II officer wi_th I_lJ. S. otficer, 12 'draftsmen,

0

l clerk and l map 
record~ cle~k, remamed m Maymyo throughout the year. 2 draftsmen 
~9e;~, lnvahded and 3 draftsmen were transferred from Calcutta in April 
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. ~Ir. D. N. Saha (Class _II) and )Ir. S. K. Guha (U. S. S.) were 
mvahded out of the area m December and ~lurch respectively, while 
l\Ir. F. M. Hawley and :llr. C. T. Hurley (Class ll) joined the party in the 
field on 21st April 19:\K and 2m] :llay 19:).~ respectively, and relieved 
Mr. C. P. E. Davenport (Cl.~>s II) of the camps (-I) awl (:l) respectiwly. 

Major H. \V. \Vright, H.E., relieverl l\lajor G. F. Heaney, H.E., on 
16th April; :IIr. A. F. ,\Jurphy (Class Il) relieve.J :llr. C. :::i. l\Ielunes 
(Class II) of the charge of the Drawing Section in :\larch 1931:1. 

117. Areas surveyed.-
2,24G square miles of triangulation for l~iiJch sun·cvs. 
1,190 linear miles of theodolite traver~iug for 1-incl; surveys. 
3,110 square miles of 1-i nch original snrvey. 

795 square miles of 1-incb supplementary survey. 
305 square miles of survey of vegetation and perennial water 

in areas of prerious modern forest su!'veys. 

118. Field work was organized as follows:-

Camp (1).-:lfr. H. l\1. Critchell (Class II) with 9 surveyors re
inforced hy one surveyor in April, completed 1,307 square miles of l-inch 
original survey awl 24 S(}U:ne miles of l-inch supplementary. survey 
in sheets 9-1 A aud B in the Toungoo district, Karenui and the Southern 
Shan Sta tcs. 

Camp (£?).-:l!r. D. X. Saba (Class II), who on 13th December 19:)7 
was invalided, aud relieved by Mr. A. K. Sen Gupta (U. S. S.) with 
13 surveyors decreased by one in Kovember, antl by another two in 
!IIarch, completed 1,034 S<]Uare miles of l-inch ori;;inal survey and 4RO 
square miles of l-inch supplementary sun·ey in sheet 94 A in the Touugoo 
and Yamethin districts and the Southern Shan States. 

C"rnl' (3).-:llr. A. K. Sen Gupta (U.S. S.) relieved by Mr. C. P. E. 
Davenport (Class II) in December 19:37, with 1 U. S. o!licer and 10 
surveyors increased to 12 in 1\larch, completed 709 square miles of 
1-incb original survey and 291 square miles of l-inch supplementary 
survey in sheets 94 A andB in the Toun;;oo district. Mr. C. T. Hurley 
relieved ~lr. C. P. E. Davenport in ;\lay 1n8. 

CamJl (4).-olr. C. P. E. Davenport (Class II) relieved hy 1\Ir. F. bf. 
Hawley (Class II) late in April 19:38, with 3 U.S. officers, of whom one 
was invalided in flfarcb, and i Lower Subordinates including 2 computers 
reinforced by a third computer for 2,\ months, completed 2,2-16 S<JUare 
miles of tri:Jngulation in sheet R.j :M in the Prome, Thayetmyo, Toungoo 
and Y amethin districts and 1,190 linear miles of theodolite traversing, 
covering an area of 4,:j21 f'fjUarc llliles in sheets 85 X and 0, an_d 9.4 B 
and C in the Henzada, Peg-u, Thaton, Tharrawaddy und Toungoo dt~tncts. 

Three one-inch sheets of the area tra\·ersed in 9-1 B were surveyed 
during the season. Difficult and unhealthy country compelled tbe cur
tailment of the traverse programme. 

119. Supplementary Surveys.-1-inch scale reductions of the 
outline of old style 4-inch scale Reserved Forest m"ps were printed 
in blue on the plane-table sections and outline detail checked by survey
ors on the ground, where contouring was surveyed in original. 
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120. Incorporation of post-1905 surveys.-

Biue prints of post-1905 Reserved Forest maps on scale 4 inches to 
1 mile with contouring were generalized and inked up and then recluced 
to scale q-inches to 1 mile. These reductions were printecl in black and 
mosaiced. 

Reductions on the l-inch scale of the mosaics covering a total area 
of 205 S<Jllare miles were then printed ,)irectly on to the planetable 
sections which were fully inked up in colours in the field in marginal 
adjustment with adjacent field surveys. The only original work required 
was the survey of perennial water and of vegetation. This class of work 
has not been included in table C. 

121. Description of country.-The area surveyed comprises 
high forested hills rising to over 5,000 feet to the east, a flat narrow 
cultivated plain in the centre, and low densely wooded hills to the west. 
These low hills are very malarious, have \'ery few paths and a sparse 
population, mainly Karens who change their village sites about every 
other year. This area had mostly to be surveyed by plane-table travers
ing, and presented ditliculties in the obtaining of food and transport. 

122. Miscellaneous.-
Hcallh.-The health of the party was exceptionally bad, and 1 Class 

Il officer, 1 U. S. officer, 1 surveyor and several of the ~laymyo khalasis 
were invalided out of the area; while some sun·cyors and u. large number 
of khalasis were admitted into the local hospitals. 

Climate.-In the high hills it was cold in winter and fairly pleasant 
in summer, but in the remainder of the area the temperature rose above 
104'F in the shade in the latter part of the season. Unseasonable rains 
r_esulted in the_loss of many working days and the protraction of the 
tield season mto the monsoon caused dilliculties and discomforts. 

Bnrmanisation of JOwlasis.-The recruitment of new men from 
India wa~ di:.;continued experimenta1ly. In addition to the usual recruit
ment of BnrH1ans as temporary hands, a number of Burmese khalasis 
Wl're, for the tirst time, recruited from -'Iaymyo. 

123. Recess duties.-The fair mappin~ of 9 out uf the 15 l-inch 
sheets s_urveyed was carried out by three drawil~' sections under ,\lessrs. 
H. )!. Critchell (Class II\, C. T. Hurley (Ch•ss II) and A. K. Sen 
Gupta \ U. S. t:l. ). . 

.~Jr. F. M. Hawley (Class II) was in charo-e of the Computation 
Sectwn. o 

The Drawing Section under )fr. C. S. Mcinnes ( Cbss II), and later 
under )fr. A. F. _)Jurp?J: (Class II), carried out the preparaton of colour 
p:ttterns and ):!rid .ongmals, reissue work, co 111 pilcd lllapping. main· 
tC'uance of office coptes nud map record and i-.;.•;ne dntiL•s 

)fr. H. )!. Critchell (Class II) also supeniseJ the ~reparation of re
~erved f--o~e~t. nuterial for supplementarv surveys and incorporation dur-
mg 19:3~~.)9 tield operations. " 
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IX.-MISCELLANEOUS SURVEY REPORTS. 

Training School, Dehra Dlin. 

[

Mr. B. T. Wyatt, v.o., to -~7-38. 
Officer in charge.- Hai Sahib R. B. Mathur, from 5-7-38 to 15-9-3H. 

Ullll.rgt' h<:!lJ by D. G. B. from lti-U-38. 

124. Clrtss I Probationers.-After completing his course of ins
truction in field and recess work in the Training tlchool, Lieut. Gurdip 
Singh, I.A., was transferred to No. 5 Party (E. C.) during April 19:lH, for 
further training. Lieuts. Gambhir Singh, LA., and Hajinder ~ingh Kalha, 
I.A., joined the Training School in November 19:37, Lieut. D. )1. Clementi, 
R.E., in March 19:J~, Lieuts. R. T. L. Hogers, I<. E., and L. H. \\'illia111s, H. E., 

in April 19:3~. 
The latter Class I LA. and R.E. probationer. underwent a course of 

plane-tabling on a large scale and then on the 4-inch and 2-iuch :->l'ales in 
the field. They also devoted short periods to triangulation, traversing-, 
levelling~ astronomy, etc. 

During recess they were given iustruetion in computing, drawing! 
reproduction and other branches of survey work, LA. candidates receiv
ing some supplementary instruction in mathematics. 

125. Class II Probationers.-Two probationers, after receivinl{ a 
similar course of instruction, were transferred to i\'o. 4 Party (E. C.) dur
ing October 1937 for further training. 

126. Upper Subm·dinate Serv·ice ProlmtionC?'s.-Aftcr a course 
of instruction in field and recess work, the Geodetic Computer who was 
appointed in February 1937, was transferred to the Computing & Tidal 
Party in August 1937 for further training in geodetic work. 
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PART 4.-MAP PUBLICATION AND OFFICE WORK. 

From lst Aprlll937 to 31st March 1938. 

X.-INTRODUCTION AND PERSONNEL. 
127. Index maps C to G, at the end of this He port, form 

the JUoot illlportaut a.djuuct to Pa·rt 4, as they show the progress of 
puUiication to Jatt: inr all ~tan•jarJ :;erit:s of wodern maps, excluding 
transirontier work. 

128. Letter press.-Apart from Sections X (Introduction) and 
XIV (the an11ual n·port of the :llathcmatical Instrulllent Otlice), Pto·t 4 b 
dividt:d into three Inaiu Sections:-

Section .XI ~hows all public~ttion::; :u1d map issues for the year. 
Scctiun XII show::; all the hir drawin~, whether completed for 

publication or still in l;and, carried o~t by the 
v:Lrious (ir:nviug oriices and field parties. 

Section X I 1 I descriUes the work of the printing and miscellaneous 
otiices, excluding that of the Computing and Tidal 
Party, whose work is of a ~eodctic character and is 
published in full in the annual Geodetic Ueport. 

129. PersonneL-
Calcutta. Director. Map Publlcatlon. 
Colont:>l J. D. Campbell, D.S.O., to 8-10-37. 

Lt.-Col. L. H. JR.ck:;:;on, I.A., from 9-10-37 to 28-2-38. 
Colonel F. B. Scott, I.A., from 1-3-38. 

Ch iel 1 )raj"ts11Hl1t-).\ r. F. H. Gmut, to 8-12-37 a.nd trom 15-1-38. 
,. , P. C. llitr-.:a., from 9-12-37 to 14-I-38. 

Xo. 1 Drawi11y OJ}ice. Enyral'iny Office. 

O.C. Mr. M. :M. Muolnlinr, Y.A., to l-3-3S. )Jr. A. R. J. Dab.ie-1. Ht'ad F.n!!raver. 
,. F.E.Selt'e,Asstt.HPad En~rnYer. 

J.t.-Col. L. H. Jnekson, J.A., from 2-a-3S. 

II Mt. P C. ).fitn, n.A., H. Jl., to 1-8-~i. 
from U-IIJ-3i to B-l:!-3i ami on 15-1-38. 

, 

, 

, 
, 

, 

11 J. C. St. C. Pollett, ll. D., from 2-8-37 
~ B-lll-:3i, from 
9-12-3i to 14-1-:JS 
n.nd from lG-1-38. 

, , !<> 17·4-37 
o.nd from 19-5-37. 

, A. F. Murphy, to 28-2.3$. 

" D. N. Bancrjcc, L.C.E. 
, M. M. Gannp:~.thy, B.A., from 23--1-37. 

n Mmhboob A lam Khnn, n.sc., 
from 22-11-37. 

, R. N. Ho.stir. 
u.s ... Kodandcm Gnnap:~.thy ~1:~-ndannn, 

to 11-12-37 11nd from 1-l--3-38. 
, , Prntul Chandm Sen Gupta, B.sc. 

., Giriju. Sanker H:l,t!'chi, 
to 21-~-37 n.nd from 9-11-37. 

11 Atul Chn.ndm Mu.ulick. 
, " Sul"<'sh Ch11.ndm CbattNjco, B.se. 

" 
, Nagendra Chandra Nn.ug, 

to 11-12-37 n.nd from 3-1-38. 

to B-11-37 anJ from 29-11-37. 
, G. J. Shaha, Offg. A!<~tt. HC'ad En~rnver, 

from 15-ll-37 to ::!8-11-37. 

Plwto.-Litlw. 0/]ice. 
O.C. Lt .• Col. W. J. Norman, M.c., R.E. 

Managers .t" Assistant Managcr1. 
).lr. S. Colqnhonn, ]ln.na(ter, Litho. 
, F. R. Yamlyk:e, Man:tger, Photo., 

to 11i-U-37nnd from 8-12-37to 2-1-38. 
., L. H. MorJ.ue, Offg . .Manager, Photo., 

from 29-I-38. 
, Asstt. , Litho., 

. to 214-37. 
H. G. Pbtllips, Offg. Asstt. Mnnngor, 

K 
Litho., from 224-37. 

, . L. Dev, ABstt. Manager, Photo. 

Jlap Record and Issue Oj]lce. 
O.C. ).fr. 0. N. Pnehong. 

.llathematical Instrltment Office. 
).fr. S. Woodhouse, Superintendent retired 

'from 4-8-37. 
, R. C. Malcolm, F.R.M.s.~ F.R. Met. soc., 

Offg. Supdt., to3-S.37. , , , " Supdt., from 4-8-37 
to 29-3-38. 

" A. Lacamp, Oflg. Supdt., from 30-3-38. 
n " Asatt, :Supdt., to 29-3·&f, 
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Dehra Diin. Director, Geodetic 
Branch. 

Colonel c. M. Thompson. 
-Yo. 2 Drltwiug Office. 

0.0. :\[r. D. K. Rennick, M.B.E. 

II , ::\l!X!uimuddin Ansari, B.A. 

11 11 Jugal Behuri Lal. 
" 11 K. C. Gosain, from 8-·1-37. 

U.S. ,. N. M. Bopaiah. 

Forest Map Office. 
II Mr. F. C. Pilcher, C.D., to 30-9-37. 
, , F. W. Smith, from 4-9-37 

(C.D. from 1-10-37). 
U.S. 11 B. B. Shomo, to 8-11-37. 

, 11 N.C. Roy, from 18-7-37. 

Co'lnJnltiny &: 'l.'ldttl Pctrty. 
O.C. Major G. Bamford, R.E·. 

Photo.-Zinco. Section. 
Mr. S.C. Aratoon, to 1-4-37. 

11 H. J. Peychers, from 2-4-37. 

Letterpress Priutiug &ction, 
Mr. H. H. Wi.lli.a.ms. 

Simla. Director. Frontier Circle. 

Colonel S. W. Sackville Hamilton, 
D.S.O.,•to 30-9-37. 

Lieut-Colonel E. A. Glenni~ D.S.O., 
R.E., from 1-10-37 to 1>t-10-37. 

Colonel J.D. Camp bel~ D.S.O., 
1rom 20-10-37. 

No. 6 Drawing Office. 
0.0. Lt.-Col. E. A. Glennie, D.s.o., R.E., 

to 12-11-37. 

11 Lt. D. E. 0. Thacl.."Well, R.E., from 13-11-37. 
SURVEY SF.:CTIOK, 

II Mr. H. M. Critchell, to 30-9-37. 
11 Chuni Ln.l Kapur, R,S, 

" 
" 
" 
" 
u.s. 

" 
" 

11 B. N, Murthy, B.sc. 
" M. D. Nangin., B.A., from 20-8-37. 
, Tirlochan Singh, C.E., from 3-9-37 

to 8-10·37. 
,. G hula.m Hn.~an. 

11 Khusha.l Khan, from 13-6-37. 
, G. C. Agganvala., B.A. 

ARMY SF:CTJON, 

Captain T. A. Whitmarsh, H.D., from 22-2-38. 
SjCd.r. J. G. Wilson, H. D., to 21-2-38. 

Shillong, Director. Easter 

Circle. 
Colonel F. J. M. King. 

:So. 5 l)rawing OJ)lce. 

O.C. Mr. John llcCrnkon, li.B.E. 

U.S. " M. M. Shah. 

" " A. K. ~la.itrn., B.A. 

Bangalore. No. 6 csouth India) 
Party. 

O.C. :\la.jor G. W. Gemmell, t.A. 

I Lieut. R. C. A. Edge, R.E., from 2-9-37. 
II Mr. N. S. Hariharn Iyor-

" 
" 
" 
" 

, E. N. N11tesan, B.A. 

11 M.D. Na.ngin., B.A., to 19-4-37. 

11 M. R. Nair, B.A. 

11 P. A. 'l'homa.a. 
U.S. 11 H. No.msim.ha. Murti Uno, B.A. 

" 
" 
" 
" 
" 
" 
" 
" 

11 J. A. Cabral, from 28-9-37. 

" Mohaba.t Lo.l Kohli. 
,, Muhammad Abdul Azim, I.D.S.ll, 
,. K. B. M uthanna.. 
., .B. B. Kuttappa.. 

11 Muhammad Mustafa, to 11-6--37. 

11 A. Sha.mannn. 

, M.A. Fa.ruquie, B.A. 

Maymyo. Burma Survey Party. 

O.C. Major G. F. Hea.noy, R.&. 

11 Mr. F. W. Smith, to 3-9-37. 

" 
" 
" 
" 
" u.s. 

" 
" 
" 

11 
C. S. Mclnn('s, to 21-3-38, 

,. A. F. Murphy, from 14-3-38. 

11 H. M. Critcbell, from 21-10-37. 

11 
C. P. E. Davenport. 

11 D. N. Saba., to 13-12-37. 

, A. K. Sen Gupta.. 

" H. K. K.ar. 

11 
A. K. Talapatra, B.A. 

11 Muhammad .Mustafa, from 28--6--37. 

" U On Ba., A. T. M., from 1-8.-37. 

11 
Mr. S. K. Guba., from 9-9-37. 
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XL-PUBLICATIONS AND ISSUES. 
130. Publications.-The publications of the Department for the 

year are shown in the following th'ree tables, of wi1ich T;ble I shows map 
publications at the various presses, Table II shows thA progress made in 
publication of modern topographical maps, and Table III shows the more 
important letterpress publieaiions. 

Table !(a)-Maps published at Calcutta, during the year 1937-38 

Class of maps. Scale. 

GENERAL MAPS. 
Maps of India Various 

GEOGRAPHICAL MAPS. 
Southern Asia Series ... 1:2 million 
India. and Adjacent. Countries 

Series ... ... 1:1 million 
Carte Intcrnntionale du Mondc .. 
TOPOGRAPHICAL MAPS. 
Quflrtcr-inch, )[odcrn ... 1"= 4 miles 

.. ( Prcly .) ... .. 

.. (Pro vi:) ... .. 
Hulf-ineh, ~[orlcrn ... 1'1=2milcs 
One-inch, )Jodcrn ... 1"=1 mile 

.. (Prcly.) ... .. 
(Prod.) ... .. 

Old ~tylc mnps ... ... Various 

SPECIAL MAPS. 
Provinrin I maps .... ... Yn.rious 
City & Town Guide maps ... .. 
Index maps ... ... .. 
1\lisccllnncous mo.ps ... .. 

Total ... I 

)fanreuvrc nnJ Radius mnps ... Ynrious 
Other mnps .. 
Plnns nnd dia:;rnms .. 
Ill ust rn tions , .. 
1\lisrc 1\ruwous 

Total ... I 

I 

New 
publica

tions. 

Heviocd 
editions, Kumbcr of 
new cdi- copies 
tions and printed. 
reprints. 

Departmental. 

7,8341 1 3 

... 2 432 

1 27 10.998 I 
... 9 2,704 

16 33 22,660 
I ... 4:2H 

... 2 62~ 

36 13 24,861 
60 lAO 159,6&7 
... 10 10,676 

I 1 5,474 
... 2 429 

... 3 1,554 

... 2 1,106 
3 56 41,645 

12 37 29,450 

Value. 
Rs. 

9,759 

864 

17,46! 
U,408 

34,773 
642 
622 

49,9H5 
I 2,46.~fl5 

17,:17;; 
ii.474 

705 

I 

3,770 
2.71~ 

R.806 
6.9~1 

----
131 1 380 1 320,550 14,06,632 

l.! . .' .rl ra -departmental. 
12 8,313 27,753 

181 33 34.280 !6,024 
61 9 '18.915 2,353 

257 1 60,893 9,373 
39 8 198,737 7.289 

l;i38 1 631 321.168 1 62,792 

Jfaps published for the Govf. of Burma. 

General .~ Gcog-rnphicnl maps Various 

I ..... 2o \ ~I 
219 463 

Topogornphicalmnps .. 11,4-!3 15,551 
~p_N•ia!~l_lll))S 720 514 

Total !or Burma ... 1 I 20 1 121 12,3821 16,528 

Total Extra·departmental I I 558 1 751 333.550 1 79,320 

Grand Total ... I I 6891 4551 654,100 14.85,952 

"~OT~S. Ca~c!Ltl<t. In addition to the work shown in Table I( a), 
16,-9o copws of 16o maps were gridded during the year, 



Portion of map "Highlands of Tibet & Surrounding Regions: 1936 
Scale t:2,500,000 

' ' l 
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Table I (b)-Maps published at Dehra Dun 

New fiC'print$1 );umber of 
Class of maps. Scaie. pubiica- and new I copies Value. 

tions. editions. prmtcd. g5, 

Departmental. 
Cantonment maps ... \' arious I 

31 ~; I 6,606 3.070 
Forest mn.ps ... 4"= 1 milo 

3~ 4,:l84 4,115 
~Iiscella.ucous ... Various 77 38,945 14.193 

Total ... I 351 1791 49,7851 22,278 

b' xtra -de pa rlm ental. 
:Map! Vnrious 39 20 I 

6,180 5,072 
Plans nnd diagrums 11 13 l~.~.W4 710 
Charts .. 17 I :.!,O.i2 ~..-6 
Forest maps .. 31 5 . 2,146 3,974 I 

Total ... , 81 55L:_2.6~- 10,092 

Burma maps (Canton· I I 
~cnt & Forest) ... 4"=1 mile 6 

I 

537 1 4ti8 

Total Extra-
... 1 I 23,1791 departmental 81 61 10,560 

Grand Total ... I I 1161 240 1 72,9641 32.838 

NOTES.-Deh1·a D1in.-In addition to the work shown in Table 
l(b) above, 2,802 print< uf 44:1 originals, consisting of plane-table 
seciion~, triaugulation charts and forest maps, &c. were printed. 45 
chocolate prints and 30 Bromide prints were also printed and 4U.J. prints 
of 144 originals for Burma Survey Party. 

Table I {a)-Maps published at Quetta. 

Kew Reprints Kurnber of 
Vnlue. 

Class of maps. Scale. publica· nnd new copieR 
!!&. tions. editions. printed. 

Urparimentul. 
Maps ... ... Various 12 2 69 810 

Plans nnd diagra.rus ... " 
16 I 117 88 

Charts } 
Forms ... ... " 

12 19 ·1,136 474 

Total ... I 40 i 221 4,3221 872 

b'.rt ru-tlt partmt llltl,. 

Mnps Various 5 27 631 600 

PlnnH and diagrams 
" 

4 271 19 

Charts } 
Forms 

2 190 11 

Total ll 27' 1,092: 530 

Grand Total 51 49 5,414 1 1,402 
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Table !(d)-Maps published at Murree and Risalpur 
Cantonment. 

~cw Hcprints ~umber of Ynlue. 
Class of mnp;;. Scnic. publica- and new copies n,. 

tions. editions. printed. 

Departmental. 

Maps ... ... Various ... ... 901 1,401 

Plana and diagrams ... " 
... ... ...... ...... 

~harts } including pano-
" 

... ... 7,889 551 
'orms ramus 

Total ... I 8.7901 1,952 

E ;ctra-departmcntal. 

Maps Various 2,762 656 

!,lana and diagrams " 

~~;~: } including r~:~; " 
669 233 

Total ... 1 3.431 1 889 

Grand Total ... I 12.221 1 2,841 

Table !!(a)-India-Abstract of Modern Topographical Maps. 

One-inch Half-inch Quarter-inch 
maps. maps. maps. 

Topogrnphico.l maps published in 1937-38 60 36 16 

" published in previous 
years 3,132 922 308 

Total published ... I 3.192 958 324 

Number of sheets in Indio. ... I 5.185 1.344 377 

Table II (b)-Burma-Abstract of Modern Topographical Maps. 

One-inch Half-inch Quarter-inch 
maps. nmps. maps. 

'l'opogrnphicu.l maps published in H137 -38 18 1 

published in prc,·iou~ 
}'Cars 588 IR9 57 

Tnlal publi~hetl ... 1 606 190 57 

}; umber of sheets in Burma ... 1 1,033 286 73 
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Table III.-Letterpress publications. 
( <l) PUBLISHED AT C.\LCL'TTA. 

1. General Hc!Jort of the .:)urvey of InJia. 19:J7, l-l:.J.;j ), 
2. ~upplcment to the Survey of India Hcports, 1U:J7. ll~.JJ. 
3. Survey of lntiia Notcs,-issucd monthly. UUJOOJ. 
4. List of Mn.ps l'uL-lishcd,--issucd monthly. (4,800). 
5. Supplementary LiRt of l\Iaps Published,-issucd qun.rtcrlr. (2,000). 
6. 1\Iap l'olicy-l>cpartmcnt:d Paper No. 16 of the l::.urvcy ~f India. (200). 
7. Government of Iudiu. Orders. (2,000). 
8. Corrigcndn. to Government of India Orders. (700). 
9. Correction slips to Handbooh:s of Topography, Border Specimen, Mnp 

Iogue, etc. (48,353). 
10. Calendars for 1938. (1,170). 
11. Misccllnncous. 0,511}. 

(b) In hand at Calcutta. 
1. Handbook of Topography, Chapter X. 
2. Correction slips to Handbooks of Topography, etc. 
3. Govcrmncnt of India Orders, eic. 
4. Miscellaneous. 

(c) PUBLISHED AT DEBRA DON. 
I. Geodetic Report, 1936. (350). 
2. Tide TtLbles for tbc Indian Oeef\n, 1938. (1,200). 
3. Tide Tables, Hooghly River, 1938. (275). 
4. Do. llomba.y, 1938. (875). 
6. Do. Rangoon, 1938. (800), 
6. Levelling Hnndbook VI. (250). 
7. Secondary Levelling Pnmphlets (Gcstetnercd). (140). 
8. Addendum to Triangulation Pnmvhlcts. (340). 
9. Addendum to Ucodetic Report, 1936. (100), 

10. Correction slips to Htmdbooks of Topography and Pamphlets. (2,150}. 
11. Annual Returns. 000). 
12. Notes for Survey Tmining School (Gcstetncrcd). CWO). 
13. List of Bench Marks. (95). 
14. Misccllnneous. (220,118). 

(d) In hand at Dehra Dun. 
1. Geodetic Report, 1937. 
2. Tide Tables for the Indian Occan,1939. 
3. Auxiliary 1'ables III. 
4. Handbook of 'l'opography, Chapter II. 
5. Handbook of Topoqraphy, Chapter IX. 
6. Levellinq Pamphlets 43 and 41. 
7, Supplement lo Lcvcllinq Pamphlet 47. 
8. Supplement to Geodetic Report, 193'1. 
9. Addenda to Levelling Pamphlets 78 aml 79. 

10. Tahhfewiilon ]{e liye hidiiyiit. 
11. lllisccllaneous. 
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131. Map Issues.-From Table IV below it will he st·en that 
the total sales by the entire department durin<: the year I9:l7 -2S were 
721,992 copies, value Hs. 2,!Jl,l44, as against 45G,Hl copies, value 
R3. 2,~l1,232, sold during the previous year. 

The Map Record and Issue Ollice's total sales of departmental maps 
were 199,8Kl copit·s, value Hs. 1,90~302, as against ID2,5G4 copies, 
valueRs. l,D7,2G:~, r;oiJ during the previous year. 

The total numhcr of extra-rleparhnental maps issued by the ~lap 
Record and Issue Ollice was 47->,524 copies, valueRs. 52,900. 

J...~otc.-N umbers in brackets n.ftcr each item denote the number of copie!! printed. 
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The number of' map~ ·transferred t~ the High: Cominissioner for 
India London and the Circle offices for stock and issue was 31,995 copies, 
value' Bs. 52,500 and as a reault of separation of Burma 260,359 copies 
of maps and 3,996 copies of index charts relating to Burma were finally 
transferred to the ~tor, Govt. Book Depot, Burma, Rangoon. 

· Table tV.-Maps issued by Survey units, 

SALES. . 

.. 
' & 

D-llepul. aa... ...... A.mrt aD Bon£ -= To<.u..· 
.... ra~. -....... . A.DFoacs. 

XaJ!nn. ' u.o-t&L . 
!!umber Number Bale Number ·Bale Number . Bale Number Sale of of of of of ....... Volae, -... Valao. ....... Value, copies • Value. ....... 

l!a. ""· l!a. ""· 
Calcalla D 25 .... """"' 1 ... ,303 ' 1,17,Ja 41J;'J!l4 58,~40 199,881." 1.00,802• 12,970 

X 389,<2< 83,239 15,816 10,9S5 .69,2M 8,706 ~4,524- 52,900 . "&,628 

' Banoalla,_ X 12,382 u.srs ...... .....• . ..... . ..... 12,889:f' I _ 18,528 ...... 
DehraDIID D 1,440 <,118 2,917 2,8S1 ... . 1,400 5,291 8,375 .7,21S 

X 18,1152 1,031 1,1!68 1 .... .m ,.. 18,791 ?,asa •• ' Barmax.,. X 27 <I ······ ...... . ..... . ..... 27 <I ...... 
Simla D 251 4111 • 20 

.. 
182 ... ... 7 .. ... 

X ...... ...... ...... ...... ...... ······ . ..... ······· ······ ....... ODd 
Lahore (''A" 
ComJ*D7) D • \II • .. 1 1 16 "" S7ll 

X ...... ...... ····•· ...... oooloo ....... ······ . ..... . ····~· 
QaeU• and - c.... . 

' tomuet~t("E .. . 
Compoo7) D 8'J3 ... 1,731 I,<SS .. 10< 2,166. - S,160 251 .. -% <SO 828 189 m •n 67 ),092 l5SO ·· ...... 

.. .. -. ll'IU'1'68 and 
Bidlpur (No, .. 
l6l'utf) D ...... ...... ·····• ..... ,., . ...... ...... ....... ······ 8,1'90 

X ...... ...... 8,<81 - 1189 . ..... ...... . S,Ul 389 ...... -... D .. ISS 79 111 1,998 2,980 . .~ .. 8,229 278 
X ...... . ..... ·····• . ..... ····- ...... ..... ...... , . ······ 

Shlllon& D 8<7 618 79 70 890 ru 800 I,SOS 1,063 
% -···· ....... . ..... . ..... 1,000 1'30 1,000 1'30 . ..... 

!rolaiJ (e<oludlng 
131,052 119,891 . 100,4011 B11m1a mapo). 1,3.1,108 2,71,575 38,261 ~13)1 119,~1 709~1 

~=1~1~1--1-1--1--l~l~l-
llrucl 'l'Gial ·-I t!B,lBI I . 116,!60 I 100,101 lt.3.1,1081 115,13) I 119,5'18 I '121,9921 2,91,11! I 38,26i 

·. • Ezclo~~ 31,995 oopi~ of mapa, ftlae ~- 02,500 inned by the Ma.n Office Calcutta to .the 
H1gh OomtiUIIJ.oner for India a.nd the Survey C1rcJea and Parties, for lltOck i.nd aa1e: 

t F:zeludee 260.,!59 oopiea of mapa aad 8.tl!96 copiea of indexea tranaferred to the Cumtor Govern• 
aent Book Depot, .uunna, Bangooo b7 the atap Office, Caleutta. · .'. 
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The above diagram represents the aggregate sale• uf the whole 
Department. These figures include the costs of maps supplied in various 
linen-backed styles. 

132. Map Record and Issue Ofllce.-Consequent on the 
separation of Burma this office was called upon to undertake a great deal 
of work in checking and transferring copies of Burma maps and index 
charts to the Curator, Government Book Depot, Rangoon. 

There was a decrease of 3% in Military demands compared with 
those of the previous years bnt a satisfactory prospect for the future is 
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observed in a 4% increase in maps supplied to the Puhlic. The numher 
of letters received remained virtually the same. 

Excluding the value of maps held by the Circle Offices, and the 
Branch Agency at Calcutta, the approximate value of the Map Record 
and Issue Ollice stock on 31st ~larch 193~, was Rs. 31,84,223. 

Physical veritication of stock was C<lrried out at convenient intervals 
throu~hout the year under the direct supervision of the Ollicer-in-Charge, 
Map [{ecord and Josue Ot!ice. 

From the percentages of sales of departmental maps as noted below, 
it will be seen that the Army and Royal Air Force continue to be our 
largest purchasers. 

AIOIY AND ROYAL AIR FORCE 67% 
GOVERNMENT OFFICIALS ••• 12% 
PUBLIC 21 ~~ 
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Table V. Stock of Maps, This table gives the stock of riJ&ps as it stood on 31st March 1938. 
' 

. CA.LCUTT.A.. ' DEHRA. DUN • 
MURREE QUETTA 

. . i SHILLONG. SIMLA •. AND LAHORE AND KARACHI BAN GALORE. TOTAL • - ... . CANTONMENT.' CANTONMENT. 
M. R.. I. 0. ' BRANCH !.GBNOY. ' 

' Class of IDIPI• . Ntimberof Present Number of Present Number of Present liumber o f · Present Number of Present Number of Preaent Number of Preaanl . Number eft P.resent Number of Present · · oopies Face Va.lue copies Fe.oe V a.lue cbpies Face Va.lue . oopiea Fe.oe Valut oopiea Faee Va.luc oopiea Face Value oopiea Faco Value 
oopies Faoe Va!UI copies Face Va.lue 'in atock. Rs. in stock. Ra. in stock. Rs. in stock. Ra. in atock. Ra.. in •'ock, Ra. In &lock. Ita, . . 

. . in stock. Rs. in stock, Rs • 
. . -' . . ' 

1/!IM Southern Asia Series ... 9,888 16,545 10 1~ !103 408 ... ... 86 176 89 94 611 1!14 41 110 9,829 17,4GS 
I 

• ' 1/M Inclia ana Aaje.oentCountries ... 26,158 41,888 192 818 1,419 2,408 !141 862 461 747 178 260 821 482 441 '122 29,408 47,127 . . 
1/M Caris Intemationale au Monae 2,698 6,689 

., 
!15 64 880 660 110 100 110 100 10 20 14 28 411 117 8,221 8,818 

Two·inoh mapa 10,681 26,884 4,991 7,486 68 110 ... ... ... ~ ... . . · • 
' 1G,68G 84,480 ... \,. ... ... .. . .. . ... . .. . 

One.inoh mapa ... ... 1,164,1711 17,61,152 4,248 6,255 48,208 72,482 27t185 40,708 14,848 22,076 8,417 &,126 2,698 4,047 4,8711 8,461 1,269,098 "19,18,261 

Half·inoh maps 871,888 7,41,119 967 1,901 12,388 24,642 8,H8 12,296 8,577 • 7,128 
. 1,021 2,042 1116 1,882 1,680, ~.991 898,878 7,98,946 ... ... . . . 

. . . 
Quarter·inoh maps .... ... 217,222 3,22,366 655 879 6,870 10,110 8,006 4,5011 3,494 5,042 822 1,288 1,490 2,286 681 860 284,090 8,47,004 

General. 1111pa of Inc1ia ... 14,159 21,974 85 148 894 '56 71 145 102 226 10 -60 41 61 91 181 14,968 28,281 
' 

Provinoial. ana Distriot IDIPB of Inaie 8,017 14,968 !18 77 282 678 ' 62 2112 '11 217 82 80 9 12 140 824 6,688 18,&28 
' ' . . • 78,426 

Cantonment ana Town 1111ps (BpeoiBJ 48,208 1,10,224 75 128 26,858 68,627 466 ' 1,021 1,801 . 2,690 814 2,084 'iB 1811 680 1,487 1,71,226 

and Guide). . . I 

:ManCBUvre ana RaaiuallllpB 10,840 42,026 II 16 2,'156 8,057 62. 188 108 269 48 121 78 102 18,882 110,764 ... I ... ... - ' 
Miscellaneous maps • 72,740 ; 6,094 7,808 1'12 128 612 948 sa' 66 ... . .. 128 110 79,808 88,268 ... ... 79,688 24 148 

" 

TOTALS 87,414 59,1196 1!4,649 89,402 8,479 11,224 6,672 9,097 8,088 18,176 2,168,401 81,14,918 
... 1,954,114 81,84,223 6,804 - 11,988 110,781 1,88,260 



XII.-WORK OF DRAWING OFFICES 

133. No.1 Drawing Office, Calcutta.-The following maps 
have been published during the year under report:-

(1) A Political Map of India, showing the different political 
charges on a scale of 1 inch to 70 miles for the External 
Affairs Department of the Government of India. 

(2) A Telegraph Map of India, on a scale of 1 inch to 32 miles 
for the Director-General of Posts and Telegraphs. ' 

(3) Province Maps of "Bengal" and "Hyderiibiid" on a scale 
of 1 :Million. 

2. The following maps have been sent for publication:-
(i) A Map of India showing Provinces, States and Districts, 

on a scale of 1 inch to 70 miles. 
(ii) A reissue of the 50-mile \Vall Map of India & Adjacent 

Countries. 
(iii) The 19th map completing the set of the Crop Atlas of 

India, on a scale of 1 inch to 160 miles, for the Director
General of Commercial Intelligence and Statistics. 

3. The following maps are in hand:-
(i) Province Maps of "Kashmir & Jammu" and "Bihar" on 

a scale of 1 : Million, and "Delhi" on a scale of 1 inch to 
1 mile. 

(ii) The revised edition of the 50-mile Road Map of India. 
(iii) The 40-mile Map of India & Adjacent Countries, based 

on the re\•ised compilation of the 32-mile Map of India 
which has ceased to be published. 

(iv) The Carte Internationale du .lllonde Maps, on a scale of 
1 : Million, of-

N. D-44-Madras. 
N. E-45-Jaganniith. 
N. F-42-Kathiawiir. 
N. H-43-Delhi. 
N. G-44-Allahiibiid. 

4. To avoid duplication of work in producing and maintaining 
two parallel series of maps in the Department on the same 
1: Million scale, viz.-the maps of the India & Adjacent Conn
tries Series (Layered and Unlayered Edi~ion.s) and th~ maps 
of the Carte lnternationale du l\londe Senes, 1t was decided to 
give np the former and continue the latter in three editions
(i) the layered edition conforming to the regular Carte 

Internationale dn l\londe Series, 
(ii) the unlayered edition to serve the purpose of the super

seded India & Adjacent Countries Series, an? . · 
(iii) the aeronautical edition showing all aeronanhcalmforma-

tion hy a snrprint over the layered edition. . 
Two sections of the Drawincr Office were employed on this new 

map~ing. In addition to carryin'g out a number of experiments in 
drawmg for the Photo.-Litho. Office in the improved schemes of map 
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reproduction, these two sections were busy in preparing the preliminary 
charts and compilation for the 23 Carte Internatwnale d.u Mo~de sheets 
on a scale of 1 :Million allotted to this Drawing Office and m takmg up the 
drawino- of these sheets in batches. 

E>;graving Office:-In addition to ordinary Departmental work, 
the following special items of work were engra\·ed-

(1) The Panoramic View of the Himalayan .Ranges for the 
Vicere"al Lod"e at Simla was completed durmg the year. 

(2) A new" Certifi~ate and Seal for the Imperial Agricultural 
Research Institute, New Delhi. 300 prints were supplied, 
the seal being embossed in red. 

(3) Five new Commission Forms for different Officers of the 
Indian Army, the total number of prints supplied being 
2,900. 

(4) Two new Certificates of the Indian Order of Merit, one cer
tificate being in English and Nagari, and the other in Engl!sh 
and Urdu. 25 prints on parchment of each were supphed 
in black with an illuminated border in red. 

The Engro.ving Office was also engaged during the year cnrrying 
out experiments for the Photo.-Litho. Office in engraving the alphabet 
in different sizes and forms in connection with the scheme of photo.-let
tering to be introduced for maps in place of hand-typing. 

134. No. 2 Drawing Office, Dehra Dun.-The 2/5M lay
ered wall map entitled "The Highlands of Tibet and Surrounding 
Regions" comprising latest exploration surveys has been published. 

Of the Iran !-inch sheets transferred to the Geodetic Branch, two 
sheets have been brought up to date against office copy corrections and 
Sir A. Stein's reconnaissance surveys carried ant in 1935-36 for reissue 
as required. Nine sheets are in hand. 

One !-inch special map of Garhwiil District, Bashahr and Tehri
Garbwiil States and Tibet was prepared and copies supplied to the 
Political Agent, Sikkim. 

Tbe existing originals of the 6-inch "Lay-out Plan of New Delhi" 
were corrected against corrections received from the Superintending 
Engineer, Central P. W. D., New Delhi, and the area of the Imperial 
Agricultural Research Institute drawn as an outri"ger for supply of 
copies, and the plan is at present under publication. h 

~5 Levelling charts of the Sutlej Valley Project lodged in No. 2 
Drawmg Office were transferred to No. 6 Drawing Office. 

135. Forest Map Office, Dehra Dun.-This office, which is 
maintained by contributions from the Provincial Governments of Bombay, 
Central Provinces and Berar, Madras and the United Provinces of .Agra 
and Oudh and the Government of Burma, continues to meet all demands 
from. these Gov~rnmentR for forest maps. Its main work is the fair 
draw1ng of workmg plans and new editions for various forest officers 
and the mainte?~nce .of the office copies for these provinces, excluding 
Burma. In addition, 1t does paid-for-work for non-contributing pro
vinces and Indian States . 

. 136 .. Map .Record and Business Section, Dehra Diin.
This section continues to be responsible for the storage, despatch and 
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sales of publications and forms, and the collection of bills for all supplies 
and extra-departmental work carried out by the Geodetic Branch. It 
stores all originals of departmental maps published in the Geodetic 
Branch a.nd of cantonment and forest maps ~vith their published prints, 
and carnes a small stock of Survey of Ind1a rna ps for issue within the 
department and for sale to the public. 

137. No. 6 Drawing Office, Simla.-
Survey Section.-'l'he following work was done in addition to that 

reported in Tables VI to VIII:-
Indexes.-A large number of miscellaneous indexes 

were prepared. 
General.-(a) Frontier Circle records received from 

parties and other circles were indexed 
and arranged. 

(b) At the reguest of the Superintendent, 
Viceregal Estates, a trace of the Vicere
gal Lodge "Retreat", 1\Iashobra, was 
prepared and a print prepared from it 
by the Vandyke process at the Army 
Section, was supplied to him. 

(c) Old fair originals of sheets 38 Oj9, 43 
Hj3, 15, 16 and 53 FjSW correc
ted from correction surveys, together 
with the newly prepared green tree 
originals of these sheets except 53 FjSW, 
were submitted to the Director, Map 
Publication. 

(d) Sheet 38 P/2 (outline redrawn, old con
tour original corrected and green tree 
original newly prepared) was also sub
mitted to The Director, Map Publication 
for publication. 

(e) For reissues, sheet 38 P/3 was corrected 
and 17 green tree sheets were drawn 
and submitted to the Director, Map 
Publication. 

Owing to the change in l\Iap Policy, compil~d mappin~ was dr.opped 
of all the half-inch sheets except those reported m Tables \I and \III. 

Five pupil draftsmen were entertained for training during the year 
under report. . . 

This Section also carries a stock of Survey of Indm Maps for 1ssue 
within the department and for sale to the publi~ and other departments: 

Army Section.-During the year, Army SectiOn was employed m 
the compilation, drawing and reproduction of maps, plans and diagrams 
for the Army and various other Departments of the Government of 
India. 

The output of work continues to increase. 
The output of work from the Yandyke Section was highly satis

factory. 
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Certain important drawings were carried out during the year, in
cluding a special )lap of India showing Civil Divisions, and a Map of 
India showing Railway Communications. Both these maps were drawn 
for and produced by the Vandyke process. 
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Table VIII.-Re-issues. 

NetD editions-·-. Slight alterations. Be'Dised editions-Considerablp changes. 

. .. ' Figures in · italics denote work in kantl . - . 

. . 
TOPOGRAPHICAL. ' . 

I<WFIOE ·, GEOGRAPHICAL. .. 
I GENERAL AND SPECIAL. COPIES . 

MODERN,- -:INCLUDIN'ci. .- ' . .,. i -·~~-~- -:r-tTt- t-"' 0LDt DfOLOinNG 1/2M SOUTHJ!IRY 
G'D'IDB. jDIB- CANTONIIBNT 

NEW. OLD, 'PBELDIIINABY BDIT:IOlfS. . P&OVDIONAL IIISl7BS. ABu. BEBIBS. · TIUCT. SBEBTIL . . . . 
i 

I .. ·· 

1 
' I I ed.l Un- I Aero- 'Engraved I 

i . l-Inch. l-inch. t-lnch, l-inch, l-inch. l-inch. i'lnch. Hello. JG .. inch. 6'·inch, .. 
·. . 

I. & A. C. Lqer layered. nautical. 

' - • <-: 
' No. 1 Drawing Ofllee • • I ' 1ne1ucung Engravm.g 

. ' Ofllee- ·. ·- I 
46 iss<l) 111 ·a 8<11 ? -7 "' 

-s 7 , ... 1 ... ... ... ... .. . ... ... ... } 
New editionS ... ... -... ... ... ... .. . ziioo ... . .. ... ... ... .. . ... ... ... ... ... ... 

~88 86 
... 

"6 1(4) z 1 1(6) II llO Revised ... ... ... -··· ... ... ;;. .. _ .. -.. u ... ... ... ... ... . .. ... ... ... ... ... .... ... ... ... . .. ... ... ... ... .. . ...... _- ... ... ··-· ... ... u-., . .. 
. 

Geodetic Branch-
I New editions s ll 4 s ll I ... ... ... ... ... - ... . .. ... ... ... .. . , ... ... ... ... . .. ... 60 ... . .. ... .. . } 174 

... -··· ... ... ... ... ... . ... ... ... .. . .. . ...... _ ... 
1 28 19 5 16 . ..... Revised 4 8 6 16 ll 6 ... ... ... ... IJ(O) ... ... ... ... ... ... ... ... .. . ... ... ... ... .. ... ... . ._ ... ... ... ... .. .. ... ... ... .. . -··· . .. ... ... 

. i 
. ' Eastern Circle- . . •.- . 

i 
} 

. ... ... ... ... .. . ... ... ... ... ... ... .. . .. . ... ... ... ... ... 18 New editions ... ... . ..... ... ... ... ... ... .. . ... ... ... ... . .. . .. .. . ... ... . .. . .. ... ... ... ... . .. . ... . .. . .. ... . .. Revised s . .. ... ... ... ... ... ... .. . ... ... ... ... ... ... . .. ... 
" 

.... ... ... .. . ... ... ... I ... - ... ... ... . ... ... .. . . .. ... ... ... ... . .. ... 
I . Frontier Circle- I 

} 
·. ... "" ... ... ... ... ... ... ... .. . ... ... ... ... n . ..... New editions ... ... ... ... ... ... ... .. . ... ... ... . .. ... -.... ... .... ... """ ... ... ... ... ...... ... .. . ... ... ... . .. 

~-· ... . .. ... ... ... 30 96 ·1 B 1 ... ... .. . ... ... ... .. . ... ... ... ... ... ... ... .. . Beviaed ... ... ... ... ...... ... .. ... ... ... ... ... . .. ... ... . .. ... .... . .. 
' - . - .· I I No. 6(S. L)Pa.rt::11- -. · . . ... . .. ... ... ... ... } 18 18 ... ... ... .. . ... ... ... New editioDB ... ... .. . -· ... ... ... ... ... ... ... .. . ..... ... ..... ... ... ... ... . · .... ... ... ... ... ... ~ ... .. . ... . .. . .. ... ... ... . .. .. . . .. .. . . .. . .. Reviaed B ... ... ... ... ... ... . .. r"u ... . .. ... ... ... " ... ... 7 ... ... .... ... ... ... ... ... .. . ... ... ..-. .. . ... ... ... ,. .. ... ... -
i I Burma surve::17 Part::11- i ... ... } ( ... ... ... ... ... ... . .. ... 17 B New editiODII 1 a ..... ... ... ... .. . ... ... ... ... ... ... ... ... . .. ... ... . .. . .. ... ..... ... ... ... ... ... ... ... ... ... ... ... .. . ... ... ... . .. .. . .. . . .. ... Reviaed :I B ... ... ... ... . .. ... ... ... ... ... ' .... ... ... . .. ... .. . •• ... ... ... ·- ... ... ... ... . .. ... .. . . .. ... .. . ... ... ... . .. 

~ 1- --'-"- - -- -- --I-- -- ----- --. -- --I-- -- -- - -- ------ -- ------ --p--:- - -.-
.19 6 JIJ 11 !4(} 669 65 -

.1 .1 9 ':l 61 ... 93 Totals 90 64 17 8 19 29 7 4 3 7 10° IJ" ... .19 ... ... ... .. . ... 2 ... .. . ... ; ... ... ... ... ... ... ... .. . -
References. 

(1) Inol--~---(S) u tluee u •• 
(S) Oompilatd.on iD new etyle. 
(oi) 8-:inah CJa.lout;t& ~ H.owmh said•llllloP· 
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XIII.-PRINTING AND MISCELLANEOUS. 

138, The Photo.-Litho. Office, Calcutta.-The amount o£ 
work received during the year was up to the a\·crage of the last few years 
but was well bel?w the a~·erage of 1925-:JO and the capacity of the 
office, though owmg to military operatiOns the number of sheets (uS) 
printed in lllay 19:37, constitutes a record for one month. 

Elimination of Dist01·tion. Attempts to eliminate distortion still 
continue. Nearly all plane-table sections are now temporarily mounted 
on metal. Where an un-distorted graticule or blue print had been 
put on these plane-table sections, they were returned to the P. L. 0. at 
the end of the field season practically without distortion. The result 
was that they could be mosaiced by photo.-mechanical processes, with a. 
great saving of time and labour. In other cases where the survey blue 
print was made from a distorted original, the distortion remained and 
caused further trouble. 

It was decided not to mount paper on :J-ply wood or on "Masonite", 
a wood substitute, as they both distort in the climate of Bengal. 

Attempts have primarily been made to mount paper on aluminium. 
The great trouble is that corrosion is liable to occur. This has been 
referred to the aluminium manufacturers who say that it is due to 
impurities in the paper while the paper makers state that the corroding 
ingredients are put into the paper to improve its lasting qualities and 
should not be omitted. 

It was hoped that zinc would be a suitable substitute for aluminium 
but some sheets have since been found which have been in store for 
18 years and they are very badly discoloured by corrosion. 

A certain amount of success hao been achieved with shellac as an 
adhesive but it has very definite limitations; it fails in great heat and also 
it is difficult to make it adhere evenly. 

The experiments bein" carried out by the Ordnance Survey of draw
ing on an enamel surface o~ metal are being closely followed. There is, 
however, the danger that the enamel may strip off or discolour and 
it may therefore be somewhat risky to use it for permanent records. 
Another method which promises well is to put a non-corrosive surface 
on an aluminium plate and to draw direct on the metaL . . 

New Appctr<Lt'US mul Buildings. The elimination of distortiOn so far 
achieved has been sufficient to show up the limitations of the photo
graphic apparatus now in use in Calcutta. A higher standard of accuracy 
should be possible and is being aimed at. This :Will nece•sitate new 
cameras and new printing frames. It beems de.strable to build new 
accommodntion for the zinc printing and powder sections on the roof where 
they will be as free as possible from dust and will ~wve g~od hght. 

Other very desirable irnprO\'ements are atr-conditwnmg of t_he 
printing hall and re-rooting it with a north light, re-roofing of the stu(hos 
to reduce heat and a supply of really cold water for t~e dark rooms. 

Photo.-lettering. Experiments Lave been earned out m "photo.
lettering'' by means of which the names fur entry on maps are .rroduc~d 
photographically instead of from type. The system has be~n m. use Ill 

America and Canada for some time and experiments on similar hn~s _are 
being conducted in the Ordnance Survey in England. A lantern Similar 
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to that used in Canada was constructed in the Mathematical Instrument 
Office but this was not entirely satisfactory as ihe spacing of the letters 
was wider than was desirable. A modified lantern using reflected instead 
of transmitted light has since been made in the Mathematical Instrument 
Office and is under trial. It is hoped that names will be more legible on 
maps when produced by this new method, which has also the great ad
vantage of affording an unlimited choice of styles of lettering. 

COST AND OUT-TURN OF PHOTO.-LITHO. OFFICE. 

I 
Value of 

:MAPS PRINTED, 

Zinc 
E:rpendi· out-turn ~ ega.tives platell D rt I Ext,... 

Impreseiou 
ture. at ottice prepared. prepared. epa • depll.rt· pulled. 

rates. menta.!. mental, 
' 

Rs. Rs. 

3,25,278 3,37.936 5,025 5,946 731 1,982 3,540,031 

INDEPENDENT OUT-TURN OF THE PROCESS ENGRAVING AND 
TYPE PRINTING SECTIONS 

PROCESS EliGRAVING SECT!OK. 

PHoTo- TYPE PRINTING SECTION. 
H.lLJ'•TOSII: WOP.E. 11~.1 WORK. 

GRAVURES. 

Blocks I~ pres· Block-a lmpres. Plate! Items or Copies Impression• 111008 sions prepared. pulled. prepared. pulled. prepared. pages printed. pu1led. 
published. 

335 51,8131 95 11,600 1 1,622 996,601 1,770,690 
(Impressions (lmprea. 

of226 I aiona of 
blocks). li line 

blocks). 

OUT-TORN OF ENGRAVING OFFICE COPPER PLATE 
PRINTING SECTION. 

hiPBESSIONS PULLED 

Photogravures. I Chromo Paper. Trnnsfer. Mi11celhmeous. 
I 

468 585 229 6,469 

Total. 

7,761 

~39. _Photo.~Zmco. Section, Dehra Dun.-The printing plant 
of this sect~on ~o~sJsts of one rotary and two flat-bed machines (only 
one of which Is •n use at a time). An offset press and three hand 
Presses were in continuo t' d · . . us opera JOn urm<> the year prmtm<> canton· 
~ent a~d~iorest m~ps, diagrams, charts, the Lahore Guide lllap and the 
ina~",;~le I(~}. of H•ghlands of Tibet and Surrounding Regions, as shown 
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An Apochromat Tessar F. 9 lens and prism have been purchased. 
Thi• lens allows the use of larger apertures thus shortening exposures 
while at the same time giving 11;00d definition. 

A flood-light reflector with switch diffuser and 500-Watt Nitraphot 
lamp for 220 volt alternating current was obtained. The lamp is being 
used in No. 2 Studio with good results. 

140. No. 18 (Air Survey) 
RisaJpur.-The Reproduction Section was 
work throughout the year. 

Party, 
employed 

Murree and 
on miscellaneous 

Further surprinting of new roads was carried out for the Army. 
An extension to the office at Risalpur was built to relieve the 

congestion in the Reproduction Section, where previously presses and 
the process camera were installed in one room. The extension was 
pesigned so that it forms a new room to take the process camera and a 
new dark room. A penthouse in the latter room projects into the 
former so that, when a long focus lens, plan board and plate carrier are 
procured, the two rooms will form a room camera. 

The following presses are in use in 18 Party:
Two D. E. handpresses. 
One Imperial handpress. 
One Furnival Portable handpress-23 inches x 21 inches. 

Reproduction of originals received:-
In one colour 174 
In two colours 25 
In three ,. 12 
Vandyke and helio plates prepared 129 
Prints pulled 12,221 

141. "E" Survey Company Quetta.-During the year under 
report the value of the extra-departmental jobs carried out in the 
Reproduction Section of this unit was Rs. 1,995 against Rs. 4,3?6 for 
the previous year. The decrease in the value of the wor~ done IS due 
to the conditions created by the 1935 earth~uake and a fire m September 
1937, as a result of which no new jobs could be carried out by 
photography. 

· Since the earthquake only two hand presses and one duplicating 
press have been in use. 

Reproduction of originals received:-
In one colour 
In two colours 
In three 
In four ,. 
In five 

Vandyke nnd helio plates preparl'd 
Print~ pnlled 

TOTAL 

90 
7 
1 
1 
1 

100 

53 
5,580 



XIV.-MATHEMATICAL INSTRUMENT OFFICE . 

. 142. Ma~ufactures, Repairs and Issues.-The year under 
rovtt•w t-dtowH an mercaHe over tin~ prcviour; year in the saJe of instru t 
hy HH. 3H,D!>7, and in the value of work done J1y about Hs. 2.4H.J. men 

8 

. ~~ ~t-ma1, the rnanufa~tures anll repairs covered a wide range of 
t:JCICJlbhc IllHtrmHenh; the prmcipa1 items being ns under:-

Plane-tableR 
l.fanufactures. 

210 Straight e<lges 13 
Plane-table stands 
Plane-table covers 
Haversacks 
Drawing boards 
T -squares 
Stereoscopes f o I d i n g 

mirror. 
Stereoscopes head type ... 
Survey umbrellas 

118 
162 
200 
217 
159 
164 

7 
40 

Glass jars 
Raingauges 

... 1,293 
118 

~leasure glasses 
Prismatic compasses 

stand. 
with 

340 
37 

Leather cases for tapes ... 2,293 
Mason's levels 213 

Repairs. 
Levels with stand 281 
Theodolites 

" 
95 

Drawing~ Instrument 162 
boxes. 

Levelling staves 51 
l\leaAuring tapes 399 
Pantog-raphs 13 
MieroHcopes 69 
Plaui1uoterH 71 
BarometerH 27 
II y<l romotors -l7 

Protractors 287 
Scales & offsets boxwood 4,164 

, cardboard and 2,508 
mica. 

" 
set boxwood ... 

Sight rules wooden 
brass of sorts. 

Steel band chains 

and 

Ferrotype printing frames 
Washing Tubs zinc lined 
Set squares celluloid 

71 
207 

171 
19 

2 
438 

" 
" 

ebonite 
set of 9 

... 1,391 
29 

Pantographs 
Clinometers modified 

pa !tern, l\1. I. 0. 

Station Pointers 
Clinometers modified and 

rigid sun·ey pattern. 
Thernwmeters 
Parallel rulers 
Hygrometers 
Bubble tubes 
S ph ygm oman om eters 
Watches 
Clocks 

20 
150 

7 
13 

44 
19 
42 
64 
2 

63 
29 

lluriug the year, the Optical R,•pair Section re-worked_ and re
poliH!"'d r;a llluHeH nn<l 1~0 prism. surfaces und ,_-epaired 38 miCroscope 
oJ,.iur~livuH and in addition manufactured the followmg:-

L""""" ... 1,414 Co\'er glasses 711 
l'riHmH. :382 Diaphragm glasses 504 

n·o l' II t· . ~27 Colour g-lnHHOH . .. .-)~> \e ec mg m1rrors ··· -
lt•·pairH to :J haumanometcr~, an epillia~cope, a. keratometer, refracto

mot,~rH, n. colorimotor and planimeters were completed. 
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In the Gla"s Grarluatin.,. Section 1 087 excise J·ars and 437 rat"n 
. . 1" d 1" 0 ' measuring Jars, :J. un , were graduated. 

The Glass Blowing Section manufactured 301 thermometers 67 
fa~tory pattern hygrometers and 372 glass spirit bubbles, and repaired'and 
adjusted 189 thermometers, 4 7 hydrometers and 42 hygrometers . 

. . The following stores. manufactured in the oflice were supplied to 
llhlitary Departmeuts, durmg the year under review:-

16-J, Stereoscopes folding mirror without monoculars, 111. I. 0., im
proved pattern. 

95 Drawing boards. 
64 Thermometers. 

381 Agate caps. 
156 Celluloid sheets. 
H 2 Set squares celluloid. 
260 " , ebonite. 

10 " , duralumin. 
322 Scales. 
30 , of sets. 

4 Ferrotype printing frames. 
192 Labels metal instructions. 

4(i Romers. 
90 Plates instruction phonetic alphabet brass. 

42() Co,·ers C'Ompass glass. 
2 Transmitters horizontal l\lk. II to VI--telescopic socket bulb 

holder Mk. I with plug. 
6 Position Finders telescope lllk. I with plug. 
1 Compass prim1atic liquid latest type ~Ik. II, Barker, with case 

and sling, ill. I. 0. make. 
9 Compasses, pocket, l\lk. VI. 

66 rr-squares of various sizes. 
The following special instruments were manufactured during the 

year:-
1. One Reducing camera for the Photo.-Litho. Office. 
2. One Instrument Sterilizer for the Eye Infirmary, Medical 

College Hospitals, Calcutta. 
3. One Lnmmer Brodhun Photometer Head for the Executive 

Enuineer, Electrical Division, Culcutta. 
4. Two Oil Testing Hardy Type Apparatus for the Chief Controller 

of ~tandardization, Railway Board. . 
5. One each of Eye Test Apparatus for the Eye lnfir~ary, ~IediCal 

College HoRpitals, Calcutta, and the Mayo Hospital, Calcutta. 
6. One sample box with grain and tala weights and scale for the 

Cotnmissioner of ExciF-e and Salt, Bengal. 
7. Oue ;\"eon Tube lo-nition Indicator for the Superintendent, 

Government Test House, Alipore, Calcutta. . 
8. Apparatus for use with Brinnell Harcin<·ss Test for the Ch~ef 

Controller of Standardization, Railway Department. . . 
9. A special form of Camera for Chief Controller, ~tandard>zah?n, 

desig-ned and manufactured for use in recordmg progressive 
weathering of paiuts. 
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Issues from Serviceable Stores amounted to over :JG,228 instruments. 
The Stores Section dealt with 16,6:34 requisition< from workshops. 
The Clerical Section dealt with 18,004 letter" and the Accounts 

Section with 5,2o4 invoices and bills and 1,854 bills and vouchers for the 
purch:1se of in:;;trmn.enhl and matl:rials, etc. . . 

The Yalue of 111:-:;truments 1ssued to and repairs earned out, for 
various Government departments during the year iH as below:-

Survev of India 
P. W. 'Departments 
Army Departments 
Railwavs 
Medicai Departments 
l"orest Departments 
Education Departments 
Other Civil Departments "'· 
Government Officers, etc. on cash payment. .. 

TOTAL 

Hs. 

4R,553 
83,511 
52,18:) 
:l7,:3u1 

8,9lJ2 
16,068 
10,795 
52,037 
59,724 

3,69,229 

During the year 2,263 instruments have been deposited by various 
Govt. departments as no lon:.>;er required. Credit aHcmled Ly this office 
for the above amounted to Hs. 8,870/13/-. These instruments will be 
reconditioned for rc-iH:;;ue. 

Army surplus and obsolescent stores were sold on behalf of the 
Director of Contracts, Simla, and a sum of Rs. l,5:Hj6j- was realised. 

Surplus and obsolescent stores and scrap materials belonging to 
this office were disposed of and a sum of Rs. 902/- reali"ed. 

143. Visits and inspections.-During the year the following 
visited the ~Iathematical Instrument Office and were shown round the 
workshops: 

60 men of the 2nd Bn., K. 0. S. B. in September 1937. 
Prof. J. 1\. i\Iukerjee of the University College of Science, Calcutta, 

in September 1937. 
25 students of the Ahsanullah School of Engineering, Dacca, who 

were in Calcutta on an educational tour, at the re<juest of 
)lr. K. P. Hoy, lecturer of the above institution, in October 
r9:n. 

Mr. A. C. Roy, Asstt. In~pector of Scientific ~uplie~ in the Stores 
Dcpartmellt of the High Cou1mi:::;siouer't-~ (Jfilce, in October 
1 :~:-n. 

The Geographical Section of the Science Congress, in January 
19:Hl. 

)Jr. ~!. \\'. Yeatts, C.I.E., I.c.s., Joint Secretan· to the Govt. of 
India, Dept!. of Education, Health and Lands, inspected the l\I. I. 0. 
on 17th )larch 19:18. 

~44. Miscellaneous.-During the year several small machines 
were mstalled and tLe factory lay-out improved. Additional fans and 
lightin~ arangemeuts in accordance with modern practice were also 
installed. 
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The Superintendent,-1\I. I. 0. has been appointed by the Govern
ment of India to certify all Oil Flash Point Testing Apparatus and to be 
the Officer with whom all the Gm·t. standard instruments should he 
deposited. Eleven Testing otlices throu~hout India and Bur~m ha,·e 
been supplied with certified apparatus. 

At the request of the Secretary, Institution of Engineers (India) 
Ltd., No. 8 Gokhule Road, u selection of over 150 instruments was 
sent on lOth December 19:{7 as exhibits of Survey manufacture. 

The new on-cost system has been introducer! in the worbhops with 
valuable results. 

145. Summary.-The following comparative table shows the 
value of work done during the lust three years. It will be noted that 
there has been a considerable increase during the year under report m 
the value of stores issued and in the output of the workshops. 

Sale. 

1. Total value of stores issued 

Ont.furn in Works:-
2. Total value of mnnufncture of new 

instruments nnd components-

8. 
" 

4. 
" 

5. 
" 

6. 
" 

vn.lue of repairs to orders- ••• 

value of instruments rccondi~ 
tioncd for issue-

vnlue of adjustment and clean
ing charges 

value of work done in work
shops as per items 2 to 5 
above-

7. Book value of stock in-

(a) Serviceable store 
(b) Repairable 
(c) ).Iaterial 

8. Varue of new in.9lru menls

(a) Purcha,;ed locally ... 
(b) Imporkd through the Store 

Department, London 

9, Value obtained by snle of obsolescent 
and condemned stores 

10. Employees-

fa! Total number of employees on 
1 

register on 31st )Iar('h- ···'I 
(b) Cost of employees in wor:{sh?ps 

including pension contnbut10n 

1935·36. 

2,51,758 

1,09,651 

98,826 

64,434 

7,284 

2,80,195 

3,02,100 
1,46.006 
1.36,625 

47,491 

4,585 

B,474 

336 

1,38,428 

1936·37. 1937-38. 

2,46,192 2,85,149 

1,81,765 I 1,69,952 

81,585 

57,762 

3,839 

2,74,951 

8,15.206 
!,GO, 1-18 
1,4'l.~~7 

;:;g,6H8 

12,39~ 

!1,773 

344 

84,080 

48,356 

5,582 

3,07,970 

2,79.009 
1,41,308 
1,07,089 

69,913 

25,722 

2,433 

376 

1,42,061 
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