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I. WORK DONE BY THE SURVEY O F  INDIA 

APPLICATION FOR SURVEYB OF A N Y  KIND, whether for private 
o r  Government purposes, should be made to the following officers : 
The Director, Frontier Circle, *Survey O F  India, Simla. (Tel .  "Surfrontier"). 

1 1  ,, Geodetic Rmnch, * ,, ,, Dehm Din. (Tel .  "Surtrig"). 
Eastern Circle,# ,, ,, Shillong. (Tel.  I '  Sui.east "). :: 0.~6. No. 6 (South Indie) ,, ,, Bangalore. (Tel.  "Surfield Sis"). 

Part ,* 
,, ,, ~ u r m a  i L v e y  I I  , , Maymyo. (Tel.  iiSurburma"). 

Party,* 
FOREBT A N D  CANTONMENT SURYEYB, LEVELLING, TRIANQULA- 

TIon A N D  TIDE-TARLEB. Advice in regard to these, and on scientific 
questions, is obtainable from the Divector, Geodetic Branch, Suraey of 
India, Dehra Diin, who undertakes levelling and similar worli for 
municipalities and engineering projects, on payment. (2'elegrams 

Sztrtrig ") . 
 MAP^ A N D  ILI.UBTRATIONB can be printed by the Dir*ectoi*, Map 

Publication, Survey of India, 13 Wood Street, Calcutta, for Govern- 
ment Departments and the public, and special maps can also sometimes 
be prepared, on payment. (Telegrams "Surpub"). 

T H E  MATHEMATICAL INBT~UMENT OFFICE, Survey of India, 
15 Wood Street, Calcutta, is a well equipped Government Frtctory 
which supplies, manufactures, and repairs all kinds of Surveying, 
Drawing, Optical, Meteorological, and Medical instruments. I t  
also manufactures special instruments for experimental purposes and 
receives back snrplns instruments on valuation, from all Government 
Departments, whether Central or Provincial. 

The Price List, Rules and Regulations and Forms for Indents, 
Repairs and Deposits are supplied gratis on application. (Z'clegt~ams 
'I Surinst ") . Q 

GENERAL ENQUIRIEB should be addressed to the Assistant Snr- 
veyor General, 13 Wood Street, Calcutta. (Telegs.ams "Sur~veys"), 
as the Surveyor General of India is on tour during most of the gear. 

* Provinces and States in each Survey Circle. 

I .  FRONTIER Oircle 2 .  GEODETI0 Branch 3. No. 6 ( SOUTH 
Kaahmir and Jammu United Provinces INDIA) Party. 
Gilgit Agency Central lndia Madras 
N. W. F. Province Gwalior Madras States 
Baluchi~tiin Ajmer-Merwira H yderibid 
Punjab Delhi Myaore and Coorg 
Punjab State8 Rijputina (excluding Bombay (Southern 
Bind Bllraner). Division). 
Rikaner State (Bij- Baroda Deccan States. 

putina). Bombay (Northern 
Division). 4. EASTERN Oircle 

States of Western Central Province8 
India. and Berir. 

Gujarit States Bengal 
Andaman and Nicobar Bihir 

Islands. 
5.  BURMA BURVEY 

Assam and Sikkim 
Bhutin 

Party. 
Burme. Eaatern States 

Oriees, 



11. HOW TO OBTAIN MAPS 

AND OTHER PUBI~ICATIONS 

SUILVEY olr INI)IA M A P B  are obtninuble fro111 the Mnp Office, 13 
R o o d  Street, C:ilcalta (?'el. "Szil.~naps"). Also fro111 the  A gents 
listed in Notice I11 and from the Directors of Survey Ci~:cles. A 
M A P  C~ATAI.O(IUE, ml~ ic l~  itself f o r n ~ s  a nsel'nl at lr~s O F  Inclin nnd 
snrronnding countries, can be obtained for lie. 11- (postfraee). 

FOILEBT A N D  CANTONMENT M A P R  are obtainable Fro111 t l ~ e  RInp 
Office, Survey O F  India, Dc l~ra  Dfin. (?'el. L L S ~ r t r i g " ) .  

G ~ o r , o o r c ~ ~ .  RIAP~ are prepared by nnd call be obtained from 
t l ~ e  Director, Geological Survey, Calcuttn. 

S U I ~ I I E Y  PUI)I . I~ATIONB OTHER T H A N  M A P H ,  as oiitlined below, 
are obt:lilltll,le t l ~ r o u g l ~  the Director, Geodetic Brancl~,  Survey of lndin, 

.Del~ra  D i n ,  who will supply u Elil l  Catalogue gratis on npplicntion. 
The Catalogue is i~lso included in the A l ~ n ~ l a l  Geodetic Rcport. 

(a) ?'~.igonomet~-ical tlatn. Triangnlation pampl~lets, each covering 
one degree sqnare, giving descriptions, positions, and I ~ e i g l ~ t s  
O F  trinl~gnlated points and other data, mitli chart. Levelling 
panipl~lets, each covcring 4' x 4O, giving descriptions and 
Iieigl~ts of Uencll-ni:~rlrs, wit11 cllart. 

( b )  Y'itlal .Pr~etlictions, pnblislled nnnnally in advance as l'zcle- 
Tables of the Inrlicn Ocean. These tables contain predic- 
tions Lor 4 1  Indian and B u m e s c  ports, and for 28 other 
ports in various parts of the  world. 

(c) Geodetic wo~.lrs of Ifeference-The G.T.S. series of twenty-one 
large quarto volrulles describing in cletail the geodetic opera- 
tions of the Great  Trigonometrical Survey from 1800. 
Detailed accounts nre given of t l ~ e  Base-line measurements, 
of the reduction of the Geodetic Trinngiilation treated in five 
portions, of the early Pendulnnl observations, of Telegraphic 
Longitude and Astronomical Lati tude operations, O F  Tidal 
observations, and of Levelling of high precision. 

(d) Histoi.ica1, and General Repol.ts, including the "Memoirs on 
Indian Surveys" by Sir  Clements Marlrham and C.E.D.  
Black : also Annual Reports, Narrative Reports, Record 
Volumes, and the annual Geodetic Reports. 

(e) il./iscellaneous. Papers on Geodesy, Exploration, etc. including 
a "Slretch of the Geography and Geology of the Himalaya 
Moiintains and Tibet" ( in  4 parts) revised in 1933. 



111. LIST O F  A G E N T S  F O R  THE SALE O F  MAPS 

OUT OB INDIA. 
Engluntl. 1. Secretary to the High C o l ~ ~ ~ l ~ i s s i o n e r  for India, 

(Genl. Lleptt.), India Honse, Aldwyclr, London, 
W. C. 2. 

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

A ~tler.ica. 3. C. S. Harr~r~~orld  (9E. Co., 30 Cl111rclr St.. Hridsor~ Ter- 
minal, New I'orlc, arid 75 State St., Boston, Mnss. 

Ger nictny, 4. Dietricl~ Reimer, Berlin, S.  W. 48. 
China. 5. French Book Stores, Grand Hotel de Pekin, 

Peiping . 
.INI)IA. 

~ b b ~ t t c i b ~ d .  1. English Book Store, opposite Empire Talkies. 
Ag1.n. 2. E~rglisli Book L)epot, 'l'zj Road. 

3. Irlclinn Arrlry 13001~ IIepot, Day~il  Biiglr. 
Ajmer .  4 .  Rajpntiina Book House. 
Arrtclrcibdci. 5 .  North India Christian Tract and Book Society. 
Ambtilu. 6. Ram Clrander & Sons. 

7. English Book Depot, Ambsla Cantonment. 
Bangalore. 8 .  Raja Gopal Photo. Zinco. and Printing Works, 

For t  Bangalore. 
Bareilly. 9 .  London Book Depot. 
Baroda. 10. B. Parikh & Co., Mandvi Road. 
Bo~~ibny .  11. Thnclrer &; Co. 

12. 1). B. Tnrnporevala  son^ Sc Co. 
13. Icing & Co., 213-215 Badri Mahal, Hornby Road. 

Calcrlttu. 14. W. Nemnlnn & Co., 3 Old Court Ho~ise  Street. 
15. Ar~tomobile Association of Dengal, 40 Chowringhee. 
16. City Map Agency, Govt. Book Depot, 8 Hnstingsst.  
17. Oxford Book & Stationery Co., 17 Park St.  
18. Thnclrer Spinlr & Co., 3 Esplanade Enst. 
19. Kali Charan & Co., B. 40-41 Municipal Market. 
20. Royal Book Store, B. 48 Municipal Market. 

Carunpor.e. 21. Advani Brothers. 
Dtz j ee l ing .  2 2 .  Oxford Book & Stationery Co. 
Delhi.  23. Oxford Book & Stationery Co., l(ntl111nir Gate. 

24. Oxford Book & Stationery Co., Connaught Place, 
New Delhi. 

25 .  Ramesh Book Depot and Stationery Mart. 
26. J .  31. ,Jaina & Brothers, Mori Gate. 
27. Bh~wnani  8; Sons, Connauglrt Place, New Delhi. 
28. Idandas Book Co., Cnnnaught Circus, New Delhi. 

Oum-hrn .  2 9 .  Indian Air Sl~rvey & Transport Ltd. 
EIeroz~j)ore. 30. E n ~ l i s h  Book Depot, Wazir Ali Bnildings. 
Indore. 31. The Manager, Dnk Bnngnlow. 

32. The Proprietor, Centrd India High Class Athletic 
Depot. 

,Il1fin8i. 33. English Rook Depot. 
.Iuhhulprr. 84. Crown Book Depot, E a ~ t  gt. 
Rardchi .  3 5  Arro Btoren, Napier Road. 
linmuli. 36. Ram Cbander & gens. 
Knrhrnlr. 37. Cockhnrnn Agency, grinagar. 

38. D. G. Smith & Co., S r ~ n a ~ a r ,  
I ~ h n t , .  39. Pnnjsb Religions Book ,Qociety, Ansrksli, 

(Continued Ovsvleaf ) 



I LIST OF AGENTS FOR THE 
S A L E  OF MAPS-(Concld.) 

INDIA. - (~o~c~~ . )  
Lahore. 40. Standard Book Depot. 
-(Concld.) 41. Oxford Book & Stationery Co. 

42. U. P. Malhotra & Co. 
Lucknow. 43. Lucknow Publishing House, The Mall. 
A1adr.a~. 44. Higginbothams Ltd. 
Illeo.ut. 45. Oxford Book S; Stationery Co. 
1Cihow. 46. British Book Depot, Main Street. 
d l  ur~ee. 47. J. Ray & Sons, The Mall. 
~lussool~ie. 48. The Rlr~ssoorie Book Society. 
Jlzrzaflu~pur. 49. Bnrnian & Co. 
Nagpur. 50. The Snperintendent, Govt. Printing, Book Depot. 
Ootacamund. 5 1. Higginbot,hams Ltd.  
p a t n a  City. 52. K. P. Saxena & Co., Diwan Mohlla. 
Peehdiuur.. 53. Faqir Chand Marwah, Peshawar Cantonment. 

54. J. Ray & Sons, Arbab Road. 
55. Shan: La1 & Sons. 
56. London Book Co. (India). 

Poona. 57. International Book Service, Deccan Gymkhana 
Colony. 

Quetta. 58. Stnndnrd Book Stall, Circnlar Road. 
Rangoon. 59. The Curator, Governn~ent Book Depot, B u m a .  
Riltualpindi. 60. J. Ray & Sons, 43 Ii 8; L Edwardes Road. 
Sirnla. 61. Oxford Book & Stationery Co. 

62. Idandas Book Co., The Mall (Exchange). 





P R E  

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. I t  had been compiled from routes of solitary traveller0 
and rough charts of the coast. 

$he Survey of India may be said to have been founded in 1767-ten 
years after the battle of Plassey-when Lord Clive formally appointed 
Major James Rencell, the first Surveyor General of Bengal, at  that time 
the most important of the Eatlt India Company's possessions, though there 
were earlier settlements in Madras and Bombay. 

Rennell's maps were originally military reconnaissances and latterly 
chained surveys based on ~tronomical ly  fixed points, and do not pretend 
to the accuracy of modern maps of India based on the rigid system of 
triangulation commenced at Madras in 1802 and since extended over and 
beyond India. Even now however the relative accuracy of these old maps 
makes them valuable in legal disputes, as for instance in proving that the 
holding of a Bengal landowner was a river area at  the time of the Permanent 
Settlement of 1793, so that he is debarred from its benefits. 

From these beginnings, this department has gradually become primarily 
responsible for all topographical 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 etructure 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 earth 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 embarrassments 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 large survey, but 
there are a number of other activities, all of these ultimately utilitarian, 
which can be suitably combined with it and the following are some of those 
which have been carried out in India: 

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

between Suez ~ n d  Singapore; 
The Magnetic survey; 
Obaervation of the direction and force of gravity; 
Astronomical observations to determine latitude, longitude and 

time ; 
Beiemographic and meteorologicsl observation8 at Dehra D m .  



Indian geodesy has disclosed widespread anomalies of the gev i ta -  
tional attraction in the earth's crust which have recently led to a reconsider- 
etion oi 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 ell civilized countries. 

T o p o g r a p h i c a l  Surveys.-In the past this department used to carry 
out the large scale revenue surveys for niost of India, and was still conduct- 
ing this work for Central end Eastern lndia and Burma in 1905. 

Though revenue survey is primarily a record of individuel property 
boundaries and is unconcerned with the surface features, ground levels and 
exact 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 had fallen seriously in arrear, owing to the 
relatively slower pace and incompleteness of the latter, on which "yaste" 
non-revenue-paying ereas are normally shown blank. 

An authoritative Survey Committee appointed by the Government of 
India considered the position in 1905. I t  was feared that a separation of the 
topographical and revenue surveys might result in a wasteful duplication of 
work and two overlapping but mutually discrepant systems of mapping. 
These objections were met by a ruling that the basis of both systems of survey 
ehould be identical and provided either by t h d u r v e y  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 mapa 
in several colours on the 1-inch to 1-mile male. 

This new series had been rendered necessary by the natural demand for 
more detailed information to be shown on maps, especially as regards the 
portrayal of hill features by contours, proper classification of communications 
and-more recently-air traffic requirements. 

I t  was intended that this 1905 survey should be completed in twenty five 
yeare, and then revised periodically every thirty years. Owing however to 
the war and more recent retrenchments, rather over two thirds of the pro- 
grRmme had been completed by 1938, in spite of the reduction of scale for 
the less important areas. 

Although new surveys are carried out every year, covering from thirty 
to eixty thousand square miles-an area roughly that of England-the 
maps of a large pert of the country are still over 50 years old, printed 
mostly in black only, and have hill feeturee shewn by roughly eketched form 
lines or hachures; such changes in town sites, canals and communications as 
hare been embodiedin them have not been surveyed on the ground, but 
are entered from date gathered from outside sources. 

Owing to the serioue financial situation in 1931, the establishment of the 
departlrlent waa eeverely cut down and its annual expenditure halved, in 
coneequence of which the modem survey of India cannot now be completed 
bofore 1960. 

The obeoleacence of the preeent seriea of modern mape of Indie is shewn 
in  Index B at the end of this report. 

L6V08 S ~ r ~ ~ y ~ . - 8 u r v e y e  and records of international, etate 
and provincial houndnriee have alwaya formed en important item of 
topouraphical work, and in recent years numeroue Guide Maps have been 
pnhlinhcd of important citien and military statione where the 1-inch to 
1-mile wale ia inadequate. 



bdiac0Uaneous.-While expending on topographical and geodetic 
work all funds allotted by imperiel revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such as 

Forest m d  cantonment surveys; 
Riverain, irrigation, railway and city surveys ; 
Surveys of tea gardens and mining areas, with such control 

levelling as is necessary for these operations. 

Administrative assistance is also given, and executive officers lent, in 
aid of the revenue surveys of various provinces and states. 

The Printing Offices at Calcutta and Dehra Diin are always at  the dis- 
posal of other Government departments and the public, for such work as 
the printing of special maps, illustrations for reports and all diagrams for 
patents. 

The Mathematical Instrument Office of this department assists all 
Government departments, as well as non-officials, by maintaining up-to-date 
instrpmental and optical equipment and by manufacturing and repairing 
inetruments which would otherwise have to be replaced from abroad. 

M i l i t a r y  R e q u i r e m e n t s  and A i r  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 survey 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 ouh by the Royal Air Force or the Indian Air Survey 
Company, a commercial firm with headquarters at  Dum-Durn. 

A d m i n i s t r a t i o n  is in the hands of the Surveyor General under the 
Education, Health and Lends 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 Indie 
Circles into which the country is divided; the other two Circle areas (cover- 
ing Burma and South India) are ndministered personally by the Surveyor 
General, who, since the separation of Burma from India on 1st April 1937, 
continues to exercise administrative and technical control over the Survey of 
India party working there pending the ultimate development by Burma itself 
of a topographical and geodetic Survey Department. 

Of the three Circle Directors, one nlso administers the Geodetic Branch 
at Dehra Diin in addition to his topogr~phicel surrey Circle; 
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GLOSSARY. 

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

( i i )  for scales which are multiples of 1/1,000,000-"l/M scele", 
" 1/6M scale" &c., which mean " 1/1,000,000 scele", 
" 1/6,000,000 scale" kc., t 

(iii) for ecales smaller than 4 miles to one inch-"50-mile scale", 
"8-mile scale" &c., which mean "scale of 50 miles to one 
inch ", "scale of 8 miles to one inch" kc., 

( iv)  for scales of and larger than 4 miles to one inch-"*-inch 
scale", ''+-inch scale ", "4-inch scale ", "16-inch scale" 
kc., which mean "scale of 4 inch to one mile" kc., &c. 

Serial numbering of Survey of India maps. 

Sheets 65, 78 &c. are sheets on the 1/M scale; 
Sheets 65 K, 78 F kc. are *-inch sheets; 
Sheets 65 K/N.W., 78 F1S.E. &c. are +-inch sheets; 
Sheets 65 E l l ,  78 F/16 &c. are 1-inch sheets. 

The system of numbering is fully explained in  the Indexes a t  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 Subordinate Offlcer. 
P. L.  0. denotes Photo.-Litho. Office (Calcutta). 
P. Z. Section denotes Photo.-Zinco Section (Dehra Di id .  
D. 0. denotes Drawing Office 
F. 0. U. 0. denotes "For Official Use Only". 



SURVEY INDIA 

GENERAL REPORT 

From 1st October 1937 

To 30th September 1938 
0 

INTRODUCTION AND SUMMARY 

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

The Geodetic Repor t .  

The General  Repor t .  

These reports cover the survey year, which ends on 30th September, 
except that P a r t  4 (Map Publication and O6ce  Work) of the latter is 
for the financial year, which ends on 31st March. 

The Geodetic Repor t  contains full details of all scientific work. 
The General  Repor t  includes an  abstract of the Geodetic Repor t  (in 

Part f Z ) ,  and full details of the survey operations of the ordinary field 
units ( P a r t  3) as well as drawing, map publication, and instrument 
manufacture ( P a r t  4). Abstracts I1 and I V  ( v i d e  Table of Contents) 
summarize the detailed reports of P a r t  3 and enable t,he reader t o  select 
those which are of special interest to him. 

The progress of " m o d e r n  " ( i .e .  since 1905) topographical surveys 
made by this Department, and of compilations made from our own o r  
other material, is illustrated in I n d e x  A at the end of this report, while 
I n d e x  B indicates the obsolescence of modern surveys. The remaining 
indexes show all the standard maps which have been published up to  
date on the various scales. It will be seen from I n d e x  C that the areas 
within the Indian Empire which are blank on I~ztien: 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 I n d e x  A. 

2. G ~ ~ ~ ~ ~ ~ . - B R I u A D I E R  C. G. LEWIS, O.B.E., held the post of 
Surveyor General. 

The post of Assistant Surveyor General mns held by LT.-COI~ONEL 
T. M. M. PENNEP, R.E . ,  up  to  29th March 1938, by CAPTAIN C. A. K. 
WILSON, R.E., up to  10th May 1938, by LT.-C~@I.ONEL E. 0 .  p\-HEELER, 
M.C. ,  R.E., UP to 17th July 1938, and thereafter by NAJOH G. F. HEANEP, 
R.E. 



2 INTRODUCTION AND SUMMARY. 

3. The total cost of the Department for  the year ending 
318t March 1938, as compared with that  of previous years, was as 
follows :- 

1935-36 1936-37 1 183738 1 R a n s r s .  

GCrose actual cost . . . 
Deduct recoveries . . . 

3 5 , 3 2 , 1 5 5 t  ( a ) I n c l u d i n n  
Rs. 64,396 
for Enplish 

1 2 1 g 0 , 0 7 g t ( ~ )  Charges (High 
Commissioner) 
on Stores, and 
losa or gain by 
exchange. 

( b )  I n c l u d i n g  
Rs. 83,272 
for do. do. 

(c) The increese in 
recoveries 18 
due mainly to 
the entire cost 
of surveys in 
Burma having 
been paid for 
by that coun- 
try since 1-4-37 

Total aTea of survey of 
all kinds completed 
during the year. 

Nett actual charge0 ... 1 24,63,223 1 25,05,265 1 2 2 , 4 2 , 0 7 6 t  1 t These figure8 
i are not final. 

I I 

4. Organisation.-The designation of No. 10  (Burma) Party 
was changed to  ''Burma Survey Party,  Survey of India" from the 1st 
October 1937. 

The field survey section which was formed for employment with 
Wazirforce in June 1937 was disbanded on 15th December 1937 and its 
personnel were posted to  No. 1 8  (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 
l e t  April 1938. 

A detachment designated the I' Lahore Survey Detachment" was 
formed with effect from the 1st August 1988 to  undertake large scale 
survey of the Lahore urban area for the Punjab Government. The 
detachment has been placed under the administrative control of  the 
Director, Frontier Circle. 

I 
Square miles. Square ~niles. Square miles. 

I -  - - - -  

. . -- - . - 

579036 I 37,670 / 3 8 , 5 5 9 "  

5. Noteworthy events of the Survey year.- 
Air ,YIM?JP,~~.-A~ the request of the Estate Engineer, Bettiah Rs,! 

Estate, Champaran, Bihiir, the survey of about 10 square miles of Bettiah 
Town on the ~ c a l e  of 16 inches to  1 mile was undertaken. 

* Vide page 16 
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A detachment oE No. 5 Party has completed the fair drawing of the 
12 sheets of the 16-inch Air Survey Map of Jamshedpur, covering an  
area of about 31 square 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 Dimna N ~ l a  (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 16th December 1937 to determine the 
future policy of the Survey of India with regard to maps on the scale of 
l/million. - 

Sdiec t  to confirmation by the Government of India, the conference 
acceptedUthe 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 
retain only the International Series. It was decided that maps of this 
series would be produced in three editions, International, Aeronautical, 
and Unlayered; the last would fulfil the functions of the abandoned 1. & 
A. C. Series. The style and functions of the 1/M Provincial Map Series 
were also discussed and i t  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 matters of detail arising out of these changes. 

LIEUT.-COLONEL T. M. M. PENNEY, R.E., Assistant Surveyor General, 
represented the Department as a member of the reception committee 01 
the Indian Science Congress Jubilee Session in Calcutta. He  also attended 
a meeting of the Geographical Section of the Congress on the 5th January 
1938 when the teaching of geography in schools was discussed, and ex- 
plained to the members the steps being taken by the Survey of India for 
the supply of maps to educational institutions. 

6. Explorations.-MR. ERIC SHIPTON and MR. MICHAEL SPENDER 
arrived a t  Dehra Diin from their expedition to the Karakoram and 
Shaksgam regions in October 1937. Their work, in which they were 
assisted by MR. TILMAN and by MR. AUDEN of the Geological Survey of 
India, includes about 1,200 square miles of plane-table survey on the 
half-inch scale and 800 square miles of reconnaissance survey and single 
picture photo-survey from ground stations. The Aghil pass was crossed 
and mapped, and a major glacier north of the main watershed was 
explored to its head, while several new passes were found and crossed. 
MR. SHIPTON proceeded to England, but MR. SPENDER remained at  Dehra 
Diin for about 4 months compiling, plotting, and adjusting the surveys, 
which will be embodied in quarter-inch sheets 42 P, 43M, 51 D and 528 .  

The original survey records of SURVEYOR ASGHAH ALI, who was 
deputed during June 1937 to iLccompnny COLONEL R. C. F. SCHOMUERG'S 
Expedition to explore the area lying to the east and north-east of Leh, 
have been received and are being embodied in a-inch sheets 52  &l 
and 52 N. 

MR. F. LUDLOW'S route report and sketches of his expedition in 
Tibet, 1935, falling in +-inch sheets 82 H ilud 8 2  L, have been received . 
and adjusted with the adjoining details. 
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The original records of Mr. RONALD KAULBACK'S Survey in Tibet, 
falling in 1/M sheets 82 and 91, carried out in 1935-36, have been received 
and are being incorporated in 1/2M Yunnan sheet. - 

DR. WILHELM FILCHNER, the German explorer, arrived a t  Dehra 
Dnn v i a  Leh, on the 8 th  October 1937 after his adventurous ex- 
pedition through Turkistln, in the course of which he and his interpreter 
HERR HAACK were held as prisoners in Khotan for seven months. He  also 
visited the Headquarters ofices in Calcutta on 22nd October 193'1 before 
returning to Dehra Diin where he undertook the compilation of the 
results of his journey which included magnetic observations, astronomical 
and wireless positions, route surveys, &c. A lecture on  his last two ex- 
peditions t o  Mongolia was delivered by him a t  the Dehra Diin Club on 
the 3rd December 1937, illustrated by lantern slides prepared from his 
photographs a t  the Geodetic Branch Office. I n  his lecture he thanked 
the Survey of India for the assistance given him and the Director, 
Geodetic Branch for helping him to  translate and prepare his lecture. 
DR. FILCHNER left Dehra Dun on the 22nd December 1937 for Germany. 

SURVEYOR K. S. LOVERWELL was deputed from October to December 
1937 to accompany the punitive expedition under the Deputy Commissioner, 
Naga Hills District, to Nokhu and other villages, and carried out survey 
operations on half-inch scale in Control and Tribal areas adjoining Naga 
Hills district of Assam. 

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

COLONEL E. T. RICH, c.I.E., late R.E. and formerly Director, Survey 
of India, who died in London a t  the age of 63. 

LIEUT.-COLONEL F. C. HIRST, I.A., of the old Imperial Service of the 
Survey of India, (transferred to the Govt. of Bengal in 1914) who died 
on 19th May 1938 in London at the age of 63. 

RAI BAHADCR LAL SINGH, late Sub-Assistant Superintendent, who 
died in Gujr&nwala district on 31st May 1938 at the age of 75. 

1 0  Lower Subordinates and 1 8  inferior servants died during the year 
under report. 

LIEUTENANT L. H. WILLIAMS, R.E., while employed on triangulation 
in  Sikkim was struck by lightning a t  about 2 A.M. on the 12th September 
1938 when camped a t  Endong peak, a t  a height of about 12,000 feet. 
The lightning set fire to his sleeping bag and his left arm was severely 
burnt before MR. ABDUL AHAD, who was fortunately in the same camp, 
was able to  rescue him with the help of some khalasis. LIEUTENANT 
WILLIAMS was a t  once removed to I)arjeeling and admitted to the Eden 
Hospital for treatment. 

SURVEYOR IQBAL MUHAMMAD employed on traverse work was struck 
by lightning on May 2nd 1938 while a t  work in Pegu Di~t r ic t ,  Burma. 
He  was severely burnt and had to be removed to  hospital immediately; 
but has since made a complete recovery. 

A Burman coolie while out a t  work with a traverser on 12th April 
1938 in the jungle in Pegu District, Burma was killed by a tiger. His 
body wae found the next day. 
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8. Distinguished visitors.-On 26th December 1937 the 
delegates from the British Association to  the Indian Science Congress 
Jubilee Session visited Dehra Dun. A party of about twenty, including 
SIR JAMES JEANS, the President, spent the morniny a t  the Survey of 
India Offices, and were entertained to lunch, after whlch they motored up 
to Mussoorie. A party of delegates also visited the Survey of India 
Latitude Variation Observatory at Agra on December 23rd. 

The HON'BLE SIR GIRJA SHANKAR BAJPAI, 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 oifices a t  Dehra Dun on the 19th 
April 1938. 

MR. M. W. y ~ ~ ~ ~ ,  c.I.E., I.c.s., Joint Secretary to  the Government of 
India, Department of Education, Health and Lands, visited the Mathema- 
tical ~ns i rument  Office on the 17th March 193s and the Photo.-Litho. 
Office on the 18th and discussed matters connected with the organisation 
of those offices. 

The members of the Geographicirl Section of the Indian Science 
Congress Jubilee Session visited the headquarters offices a t  Calcutta 
on the 7th January 1938 and were shomrn round the Mathematical Instru- 
ment Office and the Photo.-Litho. OHice. Several articles manufactured 
in the &lathematics1 Instrument O%ce were exhibited. 

9. Awards and Apprec ia t ions . -His  Imperial Majesty The 
King, Emperor of India, has been graciously pleased to give orders for 
the following appointment to  the Most Excellent Order of the British 
Empire :- 

CAPTAIN J .  B. P. ANGWIN, R.E.-TO be M.B.E. Fifth Class in the 
Military Division in recognition of his services in the Wa States in con- 
nection with the Sino-Burmese Boundary Commission, 1935-37. 

His Excellency the Governor of Burma has awarded a certificate of 
honour and a silver watch to  each of the following officers of the Depart- 
ment in recognition of the services rendered by them in the Wa States in 
connection with the operations of the Sino-Burmese Boundary Commis- 
sion, 1935-37 :- 

( I )  MR. ABANI KUMAR SEN GUPTA, Sub-Assistant Superintendent. 
(2) MR. UMA DAT MAMGAIN, Sub-Assistant Superintendent. 
(3) SURVEYOR SHIHOMANI SHARMA. 
(4) SURVEYOR MAUNG TEEIN. 
The name of SURVEYOR KHUSHAL SINGH has been specially brought to  

the notice of his Excellency the Governor of Burma for similar services. 
The Government of India have sanctioned the grant of a special 

increment of Rs. 30 per mensem to  MR. U. D. MAMGAIN with effect from 
the 1st Auqust 1937 as a reward for meritorious service in the Wa States, 
with the Sino-Burmese Boundary Commission. 

SUB-CONDUCTOR A. E. NORMAN, Draftsman, NO. G Drawing Office, 
has been awarded the Long Service and Good Conduct Medal (Military) 
without gratuity. 

The following letter has been received by the Director, aeodetic 
Branch, from SIR JAMES JEANS, the President of the Indian Science 
Congress Jubilee Session :- 
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"May I be allowed t o  thank you most sincerely, in the name of the 
visiting British and foreign scientific delegates, for the generous aid 
which you extended t o  the party. We have first t o  express our gratitude 
for the opportunity aftbrded to some of us to  visit the Latitude Variation 
Observatory a i  Agra, where MR. MATHUR was most kind and helpful. We 
have further to  thank you for  your generous hospitality in Dehra Dan, and 
for the most interesting visit which you enabled us t o  pay to the Geodetic 
Branch." 

The following is an  extract from a letter of appreciation received by 
the Director, Geodetic Branch, from the General Secretary, Indian Science 
Congress Association :- 

"The Executive Committee of the Indian Science Congress Associa- 
tion a t  its meeting held in Calcutta on January 31st unanimously 
recorded a hearty vote of thanks t o  you expressing their .grateful 
appreciation of the excellent arrangements made in connection with the 
visit to  Dehra Diin and Mussoorie +of the British and non-British dele- 
gates invited from abroad t o  attend the Silver Jubilee Session of the 
Congress. 

I should mention in this connection that I received g ~ e a t  help from 
MR. MATHUR of the Latitude Variation Observatory, Agra, on the occasion 
of the visit of the party to  the observatory." 

The following is the text of a letter of appreciation from the Secre- 
tary t o  the Hon'ble the Resident for the Punjab States, Lahore:- 

"I am directed to  state that the Hon'ble the Resident has been 
authorised by his Excellency the Crown Representative t o  convey to 
CAPTAIN D. K. CRONE 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 t o  him and 
his report was a particularly able and thorough one, while his comments 
on the Sirmiir Memorandum were equally admirable." 

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

"I am very grateful for the assistance you gave us in the recent 
Intelligence Exercise. Your lecture and your subsequent discussions with 
students were most valuable. 

I understa~ld that other officers of the Survey of India helped you in 
your preparatory work and I should be glad if you would convey my 
thanks to them also." 

The following is thc text of a letter of appreciation received by the 
Officer in charge, No. 18 Party, frorn the Political Agent, Dir, Swat and 
Chitriil Agency, Malakand :- 

"I  iLm writing to  inform you that M I A N  CHIRAUII SHAH of the Survey 
Dr-pnrtment hau carrie(1 out the triangulation in Dir State limits accord- 
ing to pl :~n .  [t ie regrettell that  he encountered innumerable difficulties 
includit~g the rernova,l O F  hie bench rnnrk,cl 1,y tho tribes, &c. He however 
exercined conaidern~)le tact and 1 consi(1er that his work and perseverance 
it! de~erv ing  of ~pecial rrorlit, nnrl that i t  shonlrl be brought to  the notice 
of the 1)irector Ueneral." 

The following i8  an extract from a letter received by the Officer in 
cl~:rrgu, No. 12 IJ;rrty, fro111 t h v  1)c:pllty Comlniseioner, N8ga Hills district, 
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Assam, appreciating the work of SURVEYOR K. S. LOVERWELL accompany- 
ing the punitive expedition t o  Nokhu and other villages under him during 
1937 :- 

~~SURVEYOR K. S. LOVERWELL has been of the greatest assistance t o  
MAJOR GERTY and myself during the recent transfrontier tour. Through- 
out he has shown the utmost energy and keenness and the revised maps 
will in future be extremely useful. It would have been impossible t o  
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 let,ter received by the Director, Eastern 
Circle, from the Chief Town Administrator, the Tata Iron and Steel Coy., 
Ltd., Jwshedpur ,  in connection with the Aerial Survey of Jamshedpur:- 

"We hereby wish to  place on record our appreciation of the efficient 
and expeditious manner in which the Survey Party under MR. MUZAFFAR 
HUSSAIN carried out the survey of Jamshedpur town 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 by the British Broadcasting Corpora- 
tion on the 8th February 1938, DR. FILCHNER acknowledged the help he 
had received from the officers of the Survey of India during his travels 
last year. 

The following is an extract from a letter of appreciation received b y  
the Officer in charge, Map Record and Issue Office, from the Chief En-  
gineer, Indian Posts and Telegraphs Department, New De1hi:- ' 

"I have the honour to convey the thanks of the Director General t o  
you for the great trouble taken by you and your office to  produce a 
really satisfactory Telegraph Map of India." 

10. Mathematical Instrument 0fflce.-Two sets of Hardy 
Type Boundary Friction Oil Testers and one Fearing Met8al Brine11 
Hardness Testing Machine were made up  in compliance with the demand 
received from the Chief Controller, Standardizat'ion, Central Standard 
Office for railways, New DelhiISimla, for issue to the Test House, 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 Howrah Bridge Commission. This was done by 
the auto collimation method and the greatest error over the whole 
length was found to  be less than half of one thousandth of an inch 
( i . e .  .0005 ). 

Four large steel set squares were completed for the New Howrsh 
Bridge Commissioners. These set squares were 43 f t . ,  3 ft. 2;f ins., 23 ft., 
and 1 ft. 94 ins., respectively. 

One Test Type Apparatus n'nd one Sterilizer were mnnnfnctured and 
supplied to the Eye Infirmary, l\Iedic:~l College Hospit'als. Calcnt,t:~.. 

One Neon Tuhs Ignition Indicator was made up and supplied t o  the 
Superintendent, Crovorniuent Test House, Alipore. 

One Lumlner Brodhun~ Photo~lleter Head wns inndo up for the Exe- 
,,I ~ l l t t ~ .  cutive Engineer, Eleotricn.1 Division, C. 1 



8 INTRODUCTION AND SUMMARY. 

One Fibre Rigidity Tester and two Ballastic Fibre-Strand Testers were 
made up and supplied to  the Indian Central Ju te  Committee, Calcutta. 

11. Personnel.-Casualties, retirements, promotions and other 
changes were as follows :- 

Class I ~ ~ ~ c ~ ~ S . - C O L O N E L S  S. W. S. HAMILTON, D.S.O., and C. M, 
THOMPSON, I.A., retired. 

COLONEL F. J .  M. KING, granted leave preparatory to  retirement. 
LT.-COLONEL F. B. SCOTT, I.A., promoted to  Colonel. 
LT.-COLONEL L. H. JACKSON, I.A., promoted to  Bt.-Colonel. 
CAPTAINS J. B. P. ANGWIN, M.B.E., R.E., D. R. CRONE, R.E., and H. W. 

WRIGHT, R.E., promoted to  Major. 
LIEUTENANTS J. S. 0. JELLY, R.E., C. A. BIDDLE, R.E., D. E. 0. 

THACKWELL, R.E., D. M. CLEMENTI, R.E., and R. T .  L. ROGERS, R E., 
promoted to  Captain. 

LT.-COLONELS F. B. SCOTT, I.A., and L. H. JACKSON, I.A., promoted 
t o  Director. 

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

LIEUTENANTS GAMBHIR SINGH, I.A., RAJINDER SINGH KALHA, I.A., 
D. M. CLEMENTI, R.E., R. T.  L. ROGERS, R.E., and L. H. WILLIAMS, R.E., 
joined the Department as Assistant Superintendents (on probation). 

Class II O ~ ~ C ~ ~ ~ . - M E S S R S .  P. C.  MITRA snd F. C. PILCHER retired. 
~iscel lan,ebus appointments.-General Central Services, Class 11.- 

MR. S. COLQUHOUN, granted extension of service for one year. 
RAI SAHIB G. M. DHARA, granted leave preparatory to  retirement. 
CAPTAIN (DEPUTY COMMISSARY) T. A. WHITMARSH of the Survey 

Section, I. U. L., promoted to  Major (Commissary). 
Upper Subordinate 0flcers.-MR. B. B. SHOME retired. 
MR. C. H. FERNANDEZ resigned. 



11. ABSTRACT OF SURVEYS I N  EACH PROVINCE 
AND STATE. 

12. The primary survey duties of the Survey of India are geodetic, 
topographical, and geographical, but the department is also developing co- 
operation with local survey agencies, with a view to mutual economy, 
and is now doing a considerable amount of miscellaneous outside work 
on payment, besides advising and assisting Provincial Governments with 
local and settlement surveys as required. 

The following abstract shows the nature and localities of the field 
operations carried out by the department during the past yeo,r, grouped 
under tht: following sub-heads : 

Air Surveys. Levelling. 
Boundary Surveys. Miscellaneous. 
Cltdastral Surveys. Railway Surveys. 
Cantonment and City Surveys. Riverain Surveys. 
Exploration. Special Surveys. 
Forest Surveys. Topographical Surveys. 
Framework. Trainilig. 
Geodetic. 

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

Framework .  Triangulation and traverse in Giiro Hills and Godpara 
districts (p. 47). 

Geodetic. Gravity repeat observations a t  2 stations (p. 13) .  Primary 
triangulation, re-observations of old stations of the Assam Longitu- 
dinal Series between Gauhati and Goalpiira (p .  14) .  

Topogrccphical su rveys  in the Control and Tribal areas adjoining N ~ g a  
Hills district ( p .  48). 

Geodetic. Gravity observations a t  20 stations including 1 repeat station 
(D. 13). 

~ o ~ o & a ~ l k c a l  suyveys  in K d a t  and Las Bela States (p. 36). 

15. Bengal. 
Framework .  Triangulation and traverse in Bogra, Diniijpur, Mymensingh, 

R%.jshahi, and Rangpur districts and Cooch Behiir State  (p. 47). 
Geodetic. Gravity observatiolls at  4 stations including 3 repeat etations 

(p. 13). Reconuaissance for a primary traverse in Jessore and 
Faridpur districts (p. 14). 

Topograp i~ i ca l  surveys  in Chittagong and Noskhiili districts and 
Chittagong Hill Tracts (p .  47).  

16. Bihar. 
Air survey  in Bettiah town (p. 45). 
Framework .  Traverse in Bettiah town, and Cbampiiran, Bluzaffarpur 

and SBrnn d i~ t r ic t s  (p. 45). 
Geodetic. Gravity repe;rt observation at 1 station (p. 13). 
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Levelling in Bettiah town (p. 45) and Champiiran, Muzaffarpur and &ran 
districts (p. 45). High precision levelling from Katghora to 
Daltonganj (p. 14). 

Topographical swrveys in Bhlgalpur, Darbhaliga and Purnea districts 
(P. 44). 

17. Bornbay. . 
Framework. Triangulation and traverse in Belgaum, Bijiipur, Dharwsr 

and North Kanara districts (p. 51). 
Topographicc~l surveys in Broach and Panch Mahals district (p. 40). 

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

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

0 

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

Topogruphical 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 Jhlbua States (p, 40). Survey for 

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

20. Central Provinces and ~ e r z r .  
Frameurork. Triangulation in Chlnda district (p. 47). 
Levelling. High precision levelling (i) from Akola to  Niigpur (ii) from 

Nagpur to Raipur ant1 (iii) from Katghora to Da.ltonganj and Raipur 
to  Biliiepur, and (iv) Erom Raipur to Piil Lahara (p. 14). 

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

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

22. Deccan States. 
Framework. Triangulation in Kolhiipur, Jamkhandi, Mudhol, Aundh, 

Sangli, Kurandviid, Ramdurg and Jath States (p. 51). 

29. Eastern states, 
Frrtmework. Triangulation in Bastar State (pp. 47, 51). 
Levelling. High prt:cision levelling (i) from Katghora to Daltonpnj  (ii) 

from line Niigpur to Raipur and (iii) from Raipur to Pa1 L~~hirrib 
(p. 14). 

Topogrmph.icr~1 survey,q in Patn:r State (p. 46); in Eastar State (p. 50). 

24. ayjarit States. 
Topoyrr~.pl~icrrl surve!/.v in Snnt, San.jeli and Biiria St:~tes (p. 40). 

T o p o y r r t p h ;  OUT?Jd!/B in E a ~ t  Uorliivari, WeRt aodiivsri and Kistna 
!lietricte (p. 60 ) .  
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26. N. W. F. Province. 
Air surveys in North and South Waziristan Agencies (p. 37).  
Cuntonment and city surveys. Survey and resurvey of Mardan, 

Peshawar, Risiilpur and Syce Mandi (Risiilpur) Cantonments (p. 42). 
Framework. Triangulation in Dir State (p. 37). Traverse in Dera Ismail 

Khan district (p. 33). . 
27. Orissa. 

Framework. Triangulation in Koraput district (p. 51). 
Levelling. High precision levelling from Raipur to  Pa1 Lahara (p. 14). 
Topographical surveys in Koraput district (pp. 46, 50) and in Sambalpur 

district (p. 46). 
28. Punjab. 

Framewbrk. Traversing and levelling for Cantonment survey of Sialkot 
Cantonment (p .  43).  Traversing in Dera Ghazi Khan, Mianwali 
and Muzaffargarh districts (p. 35). 

Geodetic. Gravity observations a t  9 stations (p .  13). 
Riverain surveys in Jhelum district (p. 35). 
Topographical surveys in Dera GhSzi Khan, Muzaffargarb and K s ~ i g r a  

districts (p. 34). 

29. Punjab States. 
Geodetic. Gravity observations a t  5 stations (p. 13).  
Topogrcr.phica1 surveys in blandi State (p. 34) and in Tehri-Gerhw~l 

State (p. 39). 

30. ~gjputina.  
Geodetic. Grllvity observations at 1 4    tat ions (p. 13). 
Topograpl~ical surveys in Biinswiira, Diingarpur, Jodhpur (Marwar), 

Kushiilgnrh and Udaipur (MewBr) States (p. 40). 

31. Sind. 
Air survey in ICarBchi district (p. 36). 
K.anze?c~ork. Triangulation for  the provision of ground control, and the 

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

Topograpl~iccll surveys in D B ~ U  nnd Kariichi districts (p. 36) and in 
Thnr Piirkar district (p. 40). 
32. States of Western India. 

Topographicctl szwveps in the R;lnn of Cutch (p. 40). 

33. United Provinces. 
Canto~~ntent mtri c~it!, surtqcys in and arnuntl Dehra Duu (p. 41). 
hfiscelltr.neolcs. 128-inch estra-clepnrtincntd survey in Dehra Diin 

(p. 42). , 

l'opo!1~.a~?h icnl ~tt?~vc,t,s it) G:~rllwiil district (p .  39) and in Sahiirnnpnr nud 
Dehra Diin districts (p. 41). 



PART 2.-GEODETIC WORK. 

111.-ABSTRACT O F  GEODETIC OPERATIONS. 

Colonel C. M. Thompson, I.A., to 20-7-38. 
:- Lt.-Colonel E. 0. Wheelcr, M.c., R.E., from 21-7-R8. 

34. General.-Besides geodetic work, the Director: Geodetic 
Branch, administers at  Dehra Dun rVo. ?2 D ~ n z ~ * i n g  Ofice, the Forest Map 
Ofice, a P r in t inn  Section and a Photo.-Zinco. Section, whose work is 
reported in Part  4 of this report, and also the following survey operations, 
which are reported in other parts of the General Report :- 

Topographical Survey carried out by No. 1 Party (paras. 70-71). 
Cantonment Surveys (paras. 75-7 9). O 

Training School (paras. 124-126). 

35. Geodetic.-Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, 
observatory work (astronomical, n~agnetic, seismological and rneteorolo- 
vical), the measurement of geodetic bases, principal triangulation, 
b 

geodetic levelling, precise latitudes, longitudes, azimuths, gravity deter- 
minations in all parts of India, and prediction of tides a t  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 
results. The following is a brief abstract of the geodetic operations 
described in the Geodetic Report of 1938. 

36. Observatory Section.-The usual magnetic, seismographic 
and meteorological observations have been carried on, and the record 
of the longitude of Dehra Diin has been maintained by bi-weekly transit 
observations. 

The first year's observations of latitude variation at Agra show the 
same surprisingly large amplitude as was found at Dehra Diin. 

37. C o m p u t i n g  Section.-The readjustment of the p;imary 
and secondary triangulation has been completed so far as it is at present 
intended to  take it. Hevised values of scale, azimuth and position have 
been obtained a t  100 series' junctions, between which the separate series 
will be adjusted when the new adjustment is made the basis of the 
survey. This change is likely to be postponed until circumstances make 
i t  possible to  adopt the International spheroid instead of Everest's, which 
is unlikely to  happen for very many years to come. Results in Assam 
and Burma are still provisional. 

The probable errors of the primary and secolldary triangulation 
have been investigated. I t  is concluded that the length and breadth 
of India have been meaaured with probable errors of about I part in 
500,000, or of 20 feet in 2,000 miles. 

The field work of the Latitude and Longit.nde detachment of No. 14 
Party, and of the Triangulation dotachrnent of No. 15 Party has been 
computed. 

Investigations have been made regarding the anomalies of magnetic 
force a ~ ~ o c i a t e d  with unrlergroi~nd horlies of magnetic rock, 



ABSTRACT O F  G E O D E T I C  O P E R A T I O N S .  

Hayford anomalies have been computed a t  200 latitude, longitude 
and azimuth stations. 

The following publications have been prepared for the press:- 
(a) Geodetic Report 1937. 
(b) Professional Paper No. 28. "The Readjustment of the Indian 

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

38. Tidal Section.-The tide-tables of the Indian Ocean for 1939 
for 68 ports were prepared and published in September 1938. Predic- 
tions for Perim have been discontinued. 

Automatic tidal registrations were continued a t  Aden, K a r ~ c h i ,  
Bombay, Vizagapatam, Dublat, Calcutta, and Rangoon. The observatory 
at Aded was darnaged by a storm on the 1st July 1937. It was repaired 
and restarted on the 9th July. . I n  addition, daylight tide-pole 
readings of high and low water were continued a t  Bhiivnagar, Chittagong, 
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 t,ables for 1940. 

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

39. Latitude and Longitude.-(No.  14  Party).-Obserra- 
tions for latitude or longitude (generally both) were made with the pris- 
matic astrolabe by Major D. R. Crone, R.E. a t  49 stat,ions along a line 
running southwards from near Mandalay to near Victoria Point. The 
existence of a very large southerly rise of the geoid in this area is con- 
firmed. The system of work was the same as t'hat employed in previous 
yeare. Transport was by motor lorry, and by boat south of Mergui. 

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

40. Gravity Observa t ions . - (No.  14  Party).-Observations to 
determine the force of gravity were made a t  48 stations in Bengal, 
South-west Baluchistiin, the Punjab, and R%jput&na. Two old st;~tions 
in Baluchistiin and Delhi were also reobserved. The observer was 
Mr. M. N. A. Hashmie. 'L 

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

At the beginning of the season, 6 of the previous season's stations 
in Assam, Bengal and Bihiir were revisited to trace changes which had 
then occurred in the lengths of the pendulums. The changes were satis- 
factorily located. 

Spirit levelling was carried from Bahiiwalpur to Bikaner to provide 
height8 for the pendulum stations, which would otherwise have been 
unobtainable. 

In  co-operation with the Geological Survey nlld t l ~ e  Blirn~ah Oil 
company, investigations are in hand regarding the effect of known geo- 
logical ahnorm:~lities 011 tlle illtensity of gravity. 
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41. Triangula t ion . - (KO.  15  Party).-The triangulation pro- 
gramme this year consisted of the re-observation of old triangles of the 
Assam Longitudinal Series between Gauhiiti and Goalpara. It was found 
in 1934, when the new series running eastwards to  the Nliga Hills was 
commenced, that the angles then observed west of the starting side did 
not  agree with the old values observed prior to 1860. It was, therefore, 
supposed that the stations in this area had been disturbed by the 1897 
earthquake, and thie year's obsel-vations 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 
Khiisi-Gsro platenu and the flat swampy ground on both sides of the 
Brahrnaputra. Tower stations were unnecessary as numeroug small 
wooded hills exist in this part of the Brahrnaputra valley. 

The monsoon continued late t'his year and there was much fog, 
especially near the river. As, however, the sides were short, averaging 
about 1 5  miles or  less, observations were able t o  proceed even in bad 
weather conditions. East to  west co~~~munica t ions  were good, as the 
Assam Trunk Road runs parallel to the eeries. Once away from the road 
a little difficulty was experienced, and local inhabitants in the plains area 
were on,casionally unwilling to help. 

The detachment consisted of Captain C. A. K. Wilson, R.E., in charge, 
with computer Paclam Singh recorcling, while Mr. G. S. Sidhu (U. S. S.), 
assisted by computer S. C. Dhar performed reconnaissance and station 
building duties 55 inferior servants were employed. 

It mas found that many of the old stations had been conlpletely des- 
troyed by the local inhabitants. These were on low hills much used for 
grazing and cultivation. 

The health of the detachment was better than might have been ex- 
pected 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. 13 stations were occupied, using the Precision Wild 
Theodolite No. 59, with an average triangular error of 0.64 seconds. 

Mr. P. K. Chowdhury (U. S. S) with 7 inferior servants reconnoitred 
the route proposed for a primary traverse to replace the old East Calcutta 
Longitudinal Series. 

42. Levelling of High Precision.-(No. 15 Party).-Out of 
the total length of 15,800 miles proposed for the new geodetic level net 
of India, 10,023 miles have been completed up to  date, 593 miles having 
been donc in the back direction during 1937-38 in the lines from 
(i) Katghorn to Daltonganj, and Raipur to Bil~spur ,  (ii) Nagpur to Raipur 
and (iii) Akola to NsDp a ur. 

Iluring 1937-38, 266 nliles of single levelling for the new geodetic 
level net were alclo carried out in the fore direction from Raipur.to 
P11 Lahara. 
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1V.-ABSTRACT O F  TOPOGRAPHICAL WORK. 

43. The following tables indicate the progress achieved t o  date in 
the topographical survey programme assigned to the 1)eparttrlent in 
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 wcll :IS the approxirnhte balance wliich re~riniris to cou~plete 
the topographical survey of India. The figures which were 
elltered 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 from 1905 to 1935 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 f r o ~ u  India, though the Survey of India will continue to  
survey Burrria for some time t o  come, the work there will no longer 
form part of i ts 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 opel-ations carried out during 
the year under report, together with their cost rates. While every 
attempt is made to  calculate the cost rates accurately, i t  is extremely 
diiiicult to  alloci~te "overhead charges" fairly to  the various classes of 
work, and rates of pay etc., will vary with the locality; tlie cost rates 
shown in the table ~ r ~ u s t  therefore be considered to be approximate. For  
this reason, a column showing " out-turn" is included in the table, which 
those familiar with survey organization will find very usoful in esti- 
mating costs in subsequent years. 

The costs, shown for mapping and computations are those incurred 
in the party etc., ofIices only, except where otherwise stated; publication 
charges, if required, may be ascertained from the llirector, Map Publi- 
cation, s t  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 1-inch scale would be available for the entire Inclian Empire 
within 25 years-are still far from realization in 1938, rather over half 
the tot:ll 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 1-inch surveys in the time allotted, a scheme for  the reduc- 
tion of the scale of survey in tlie less populous areas was sanctioned 
by tlie Secretary of State. 

In  spite of the reductions in scale however, only a little over two 
thirds of the conutry is as yet covered by modern maps. The terrdet~cy 
to revert to  the 1-inch scale in special circumstances, such as in areas of 
more than ordinary nlilitary, geological or  engineering importallce, tht: 
necessity which frequently arises to resurvey on the 1-inch scale areas 
already ~urveyed on ~mal l e r  scales, as they grow in importance, the 



necessity for the comparatively frequent revision of existing 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 programllle even as amended in 1913. 

Original surveys in India since 1931, the year of retrenchment, have 
been carried out a t  the rate of about 36,000 sq. miles per annum; on this 
basis, some 13 years are still required t,o complete the programme. 

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 a t  above rate another 13 years' work. 

The present position of the mapping of India is shown in the first 
two Index Maps a t  the end of this volume. lJ 

Table Am-Progress of Topographical Surveys since 1905. 

I -inch and < and +-inch R aud i . inch Survey years. l i r rger  TOTALS. R E M A R I ~ ~ .  acries. scales. 1 1 

Deduct areas for ...... Burma to  1937 155,148 43,555 ...... 1 198.703 1 

1905-35 ... 
1935-37 ... 

Totals for India 'Revised 
to  1938 ... 1 888.8914 237.810 1 44.948 1 1.171.649*/ figures 

a p j ~ ~ . o r i ~ n a t e l y .  approx imate ly .  uppi .oxin~ately.  
Bnlc~nce re~tzaini~rg 

...... fur Indin . 1 180.000 170,000 100,000 1 451,392 

... 1937-38 i 15,806 12,356 

Sq. miles. 
994,757 
33,476' 

Progress of Topographical Surveys in Burma since 1905. 

Sq.  miles. 
230,718 
38,291 

, 
Total programme 

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

Totals for Burma 
to 1938 ... 1 159,1021 44.0111 ...... 1 203.113 1 ...... 

j 
Areas in Iudia 
and Burma. 

Sq. miles. 
25,929 
15,706 

...... 

Area in India 
only. 

Sq. miles. 
1,251,404 

87,473 * 
3.313 

India 1937-38 ... ) 2,647 ( 271 ...... 1 2,6741 ...... 

3 1,475 

Balnrrce. r~rnainzltg 
for Blcr~ttrr ... , ...... 

Total programme 
for Burma ... 1 ...... 

Table B.-ke~:iuion rend Resurvey of above work during the year. 

...... I ...... 1 58,607 ...... 

...... ...... 261.720 ...... 



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

Party. Class of work. 

'A' Company.- 

... ... Undulating sandy plain 1-inch Traverse 

82luviul river banks ... ...... Settlement 
Traverse 

Flat cultivated plains ... 1-inch Resurvey ... 

Mediunt bmken hills rising 11-inch Resurvey ... 
to ,5,I)OO feet. 

Fair mapping ... 1-inch Correction survey 

1-inch Correction survey 

14-inch Resurvey ... 

Sheet Nos. 

... 39 I, M 

... 43 D, G, H 

39 J ... 
I 

53 A ... 

38 P, 44 E ... 

38 P, 43 D ... 
53 A ... 

Areas in 
sq. miles 
(or acres) 
of each 

description 
of work. 

~ q ,  m. 

385 
linear 
u ~ l c s .  

216 
linear 
miles. 

2,054 

253 

2,277 

1,504 

254 

REMARKS. 

FRONTIER 
CIRCLE. 

No. 6 D. 0. costs for exami- 
nation and preparation of 
colour patterns of this 
unit :-Its. 2,579. 

( a )  Fair drawing in hand. 

(6)  Mapping covers more 
than one survey year, 
so no cost can he given. 

(c) I n  hand. 

out-turn 
fie'd 

work per 

","O",[i.r 

~ q .  m. 

115'5 
linear 
miles. 

78'0 
linear 
miles. 

31'5 

5 '4 

...... 

...... 

...... 

COST RATE P E R  SQ. I#. (OR ACRE) 
O F  EACH KCSCRIPTION O F  WORK, 

E X C L U D I N Q  PUPILS AND NEN 
UNDEK TRAININQ.  

RS. 

3'0 
per 

11'4 
per 

12'4 

56.5 

...... 

...... 

...... 

nlapping 
or compu- 

tations. 

RS. 

3'0 
linear 

6'0 
linear 

11'0 

( a )  

( 6 )  

(c)  

(b)  

~ o t a l .  

Rs. 

6'0 
mile. 

17-4 
mile. 

23.4 

...... 

ib) 

(c)  

(b)  



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

Party . Clasa of work. 

' E' Company.- 

Flat.  s~ucznlyy, intetsected by mimgU1&tlon ...... 
tidal creeks and partly 
covered with ntangrove 
trees. 

Very steep, broken, intm'cate $-inch Originel survey ... 
and barren Jtills. 

Flat ,  swampy, intersected by 1-Inch Original air survey 
fidnl creeks and partly (Air survey corn- 
covered with ?nungrove pilation). 
trees. 

Built up hill area ... 64-LnCh Special survey ... 
Fair  mapping.- 

Bare broken hills ... $-inch Original survey ... 
Flat plain partly open and l - w ~ h  Original air survey 

partly covered wi th  man- 
grove trees. 

Open level plain ... 1-inch Correction survey 

Sheet Nos. 

... 35 P 

35 J, K, 0 ... 

35 P ... 

34 N ... 

35 1, J, 0 ... 
35 P ... 

35 P ... 

Areaa in 
sq. miles 

(2 ::{) 
description 
of work. 

~ q .  m. 

420 

2,183 

68 

79 
acres. 

1,351 
341 

92 

Out-turn 
of field 

work per 
man per 
month. 

~ q .  m. 

221'1 

36'9 

...... 

47'4 
acres. 

fa) 
(a) 

( a )  

REMARKS. 

FRONTIER 
CIRCLE.- 

Contd. - 
No. 6 D. 0. costs for 

examination and prepara- 
tion of colour patterns of 
this unit:-Rs. 485. 

( a )  These sheet were sur- 
veyed prior to the year 
under report. 

(6) Not yet completed. 

(c) Not to be mapped. 

I 

COST RATE P E R  SQ. I\[. (OR ACBE) 
O F  E A C l l  DESCRIPTION O F  WORK, 

E S C L U n I N a  P U P I L S  A N D  M E N  
U N D E R  T R A I N I N G .  

Field 
work. 

Rs. 

14'9 

21'0 

3'0 

15'8 
acres. 

( a )  

( a )  

( a )  

or compu- 
tatlons. 

RE. 

(a) 

...... 

...... 

I F )  

9'1 
9'3 

L 

20'8 

4 

Total. 

~ s .  

...... 

...... 

...... 

...... 

...... 

...... 

...... 



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

P ~ r t y .  Class of work. 

No. 18 (Air Survey) Party.- 
Steep .ynountairr (3,000 to 1 -inch Triangulation 

10,000 feet) .  

Steep p ~ r t l r j  wooded m o u n t -  1-inch Original air survey 
aine and broken hill8 
(,3,000 fo 8,000 feet).  

Steep p~ rt ly  wooded m o u n t -  I-inch Original air survey 
ain* and broken hill8 
(3,000 to 111,000 feet).  

L'roken hzlls (3,000 to 1-inch Original air survey 
7,000 fpr:!). 

rS'teep yrlrtl!j ~uooded m o u n t -  1-inch Revision air survey 
aina and broken hill8 
(3,000 lo  10,000 feet).  

Broken 1 ~ ~ 1 1 9  15,000 feet) ... 1-inch Revision air survey 

Sheet Nos. 
or 

Locality. 

Tribal territory 

Ditto 

Ditto 

38 L ... 

Tribal territory 

38 L ... 

Areas in 
sq. miles 
(or acres) 

o f  each 
description 

of  work. 

Sq. m. 

1,000 

53 

138 

94 

134 

5 

O,'ft;;"~y 
work per 
man per 
month. 

Sq. m. 

...... 

...... 

...... 

...... 

...I... 

...... 

REMAEKS. 

FRONTIER 
CIRCLE.- 

Contd. - 

COST RATE PER SQ. M. ( O R  ACRE) 
O F  EACH DESCRIPTION O F  W O R K ,  

EXCLUDING P U P I L S  A N D  MEN 
U N D E R  TRAININQ. 

Eky 

Rs. 

6'7 

(Air survey 
compils- 

tion). 
39'5 

55'8 

59'8 

38'7 

170'2 

Mapping 
or eornpu- 

tations. 

Rs. 

...... 

...... 

...... 

...... 

...... 

...... 

Total. 

R ~ .  

...... 

...... 

...... 

...... 

...... 

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

REMARKS. 

GEODETIC 
BRANCH. 

90. 2 D. 0. costs for exami- 
nation of sheets and 
preparation of colour 
pattern of this unit :- 
Rs. 1,477-6-0. 

I'rrty. Class of work. 

No. 1 Party.- 

H i y l ~  clltitude HimClayas :-inch Original survey ... 
( 10,000 feet to 25,000 feet). 

,Uediunc al t i tude HimGlayas :-inch Revision survey ... 
(4,000 fect to 16,000 feet).  

60:; sandhills and  u n d u l a -  +-inch Original survey ... 
t ing  sandy  areas; 40% 
open arid plains and  isola- 
ted rocky lci12s. 

60°/0 sandliills ant€ u u d u l a -  I-inch Original survey ... 
t ing  sandy areas; 10% 
rocky I ~ i l l s ;  30% flat bare 
p l a i n  ( R n n n  o f  Cutch) .  

60% undula t ing  p l a i n s  and :-inch Original survey ... 

COST RATE PER SQ. M. (OR ACRE) 
O F  EACH DESCRIPTION OF WORE, 

EXCLUDING PUPILS A N D  M E N  
U N D E R  TRAINING.  

Areas in 
sq. miles 

(Szg' 
description 

of work. 

~ q .  m. 

254 

27 

3,313 

7,055 

Sheet Nos. 

53 N, 62 B ... 

53 N ... 

40 K, L, P ... 

40 K, L, P, 
45 D. 

46 I 

Fie'd 

Rs. 

41'3 

10'0 

5'5 

6'0 

11'8 

2:::~ 
work per 

","tf{h"r 

~ q .  m. 

54'7 

35'2 

141'0 

99'3 

cul t ivat ion;  20% l igh t ly  :-inch Original survey ... 
wooded broken hi l ls;  20% 
zuooded areas. 

46 E . . . 9 

Mapping 
or compu- 

tatione. 

RS. 

36'0 

...... 

'3 

3'2 

2'1 

Total. 

R,. 

76'3 

10'0 

5'8 

9.2 

13-9 



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

Party. Class of work. 

No. 1 Party.-Concld. 

unrizclating plains  a n d  1-Inch Original survey .. . 
cl i l t ivat ion;  30% l igh t ly  
zuooded broken hills; 20% 1-inch Resurvey ... 
wootled areas. 

50°/o m e c l i ~ i n ~  wooded H i m d -  1-inch Correction survey 
Iayas; 30% lozv broken 
junqle covered hi l ls;  20% 
cul t ivated plains .  

5'j; conqeuted c i t y ;  12'4 3-inch Revision survey 
can ton jncnt and  ~ e s i t l e n - .  
t i a l ;  8.776 wooded hi l ls  a n d  
cultiucctetl plains .  

Sheet Nos. 

Out-turn 
of field 

work per 

y:'n",t! 

~ q .  m. 

24'0(n) 

27'8 

145'8 

4'8 

Areas in 
"9. miles 

(ZZL',"~) 
description 
of work. 

46 I ... 
55 E ... 

53 F, J ... 

53 J ... 

, 

REYAILKS. 

COST RATE P E R  SQ. RI. ( O R  ACRE) 
OF EACH DESCKIPTION O F  WORK, 

E X C L U D I N G  P U P I L S  A N D  MEN 
U N ~ ~ E R  T K A I N I N G .  

~ q .  m. 

547 

105 

418 

9 6 

Field 
work. 

RS. 

20'1 

19'8 

1'4 

73'0 

I 

or compu- 'I'otal. 
tations. 

RS. 

9'7 

...... 

...... 

...... 

I 
Rs. 

29'8 

19.8 

1.4 

73'0 

GEODETIC 
BRANCH.- 

Contd. - 
(a) Includes men unde~ 

training. 



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

REMARKS. 

GEODETIC 
BRANCH. - 

Contd. - 
Urigh Road and Siilkot 

Cantonn~eut excluding 3.0 
linear nliles for boundary 
traversing a t  Mardin and 
Riwalpindi Cantonments. 

Drigh Road and Siilkot 
Cantonment. 

Drigh Hoad and Siilkot 
Cantonmedt. 

Peshiwar Cantonment 
(Danger Zone Area). 

L'~rty .  C h s  of work. 

No. 20 (Cantonments) Detachment.- 

C u n t o n tn e n t s (Plains).  16-inch Traverse ... 
F a i r l y  opetb to uverage con- 
yeation i n  part8 a n d  undu-  
l a t ing  with sttrall hillocks. 

C a n  t o  71 I ) )  8 n t a (Plains) .  61-inch Traverse ... 
Average congest ion a n d  
open in pzr t s .  

C a n t o  n tn e n t s (Plains) .  16-inch Levelling ... 
F a i r l y  open to average con- 
ycrtion with 5e4, u n d u l a -  
t ing  yround. 

C n n t o n  tn e n t s (Plains) .  1 6 - h ~ h  Original survey ... 
F a i r l y  open iu,Lth ~ ~ n d v l a t -  t 

in9  yround,  interspersed 
withenla11 nalav a n d  wate r  
channels. 

COST HATE PER SQ. M. (OR ACRE) 
OF EACH DEBCHIPTION O F  WORK, 

E X C L U D I N G  PUPIL8 A N D  MEN 
U N D E R  TRAINING.  

Sheet Nos. 

35 P, 43 L ... 

35 P, 43 L ... 

35 P, 43 L ... 

38 N ... 

Aress in 
sq. miles 

(s :zz! 
description 

of work. 

(Jut-tllm 
of field 

work per 

'Yotal. 

R ~ .  

0.7 

6'4 

0.1 

1-0 

Fie'd 

Rs. 

0'4 

3' 1 

0'1 

0'6 

Mapping 
or compu- 

tations. 

Rs. 

0'3 

3'3 

0'0 

0'4 

Acres. I Acres. 

15,590 

188 

15,590 

1,434 

2,024'7 

66'4 

10,876'7 

243'1 



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

C h  of work. sheet Nos. 

-- 

No. 20 (Cantonments) Detachment.- Concld. 

I C a n  l o  n ?n e n  t e ( ~ ' ! u , ; ~ z R ) .  16-inch I:esurvey ... 
3U:!, co.ngcalr!d, 2//"', aalerags  

) C ~ ~ ~ C Y ~ ~ O I L  and .5UC;i, op.n 

I 476118 

C a n t o n ?n t? ?L 1 8 iF'lairt8). 6 4 - i ~ ~ h  Original survey ... 
1 GII;~, ~ ~ V I Z  and 1 0 ~ ~  n c  .r"gn 
I c m g ~ w t i o n .  

I C n n t -, n n~ c 71 t r ( P l a i n e ) .  64-inch ltctlurvey ... 
?#,.I, c o r ~ r ~ ~ d t ~ d ,  :10;;! uueraga 
c/ ,ng~ntion a d  LO$, ~ C : L  

area*. 

Civi l  Arcns ( r ' l n in * ; .  Uouw- 128-inch O r i g i ~ ~ a l  ~ u r v c y  ... 
d u r y  m r v r y  only. 

. . - -  - - ^ . . 

COST HATE P R H  S Q .  11. (OR ; ~ C R I C )  

Areas ill 
UN1)EB T R A I N l X R .  

I lor acre$) O f  tie'd 
(,f 

~ 0 ' 1 ~  Per -- 
Ileduril,t.~or~ 
of work. 

( I )  Tht. H.'. d. l ~ l , b l - l ) ~ l  do not a o t u ~ l l y  corr:q,un#l with t.huuc urrrvqycd but include mapping arrears completrd in the period under report. 

"''I1 per 
rnOL'th' 

Acres. 

234'0 

21'6 

27'3 

18 

38 x, 0, 48 B 

38 N ... 

38 N, 0 ,49  B 

53 J . . . 

- - 

RE. 

1'5 

10'0 

8'7 

7'3 

Acres. 

17,058 

18 

357 

3 

Fie'd 

Its. 

1'2 (a) 

2'4 

l s .a(n)  

...... 

R ~ .  

3'7 

12-4 

' 21.9 

7.3 

. .- - 

GEODETIC 
BRANCH.- 

Cor,cld. - 
Peshimn.r, R i s i l ~ o r  a11 

Mardin Cantonments. 

(Fyce Mandi) Risiilpc 
Crtntonmeut Riu ir .  

Peshiimar, Risnlpur an 
Mardiin Cantounleul 
Basird. 

I"nng:~lows NOR 44 44. 
and 46, E. C. Itosi, bchl 
Din. 

iMappillg 
or C O I I I ~ J U -  

t i ~ ~ i u l ~ s .  
Total. 



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

R ~ M A R K ~ .  

EASTERN 
CIRCLE. 

NO. 6 D. 0. costa for  ma^ 
ping and preparation o 
colour patterns of th i  
unit :- 

Re. 353 (appro~.). 

(a) Includes coat of corn 
putations. 

Out-tun, 
of field 

work per 

E;,gf 

Sq. m. 

64'7 
linear 
miles. 

79'1 
linear 
miles. 

54'4 
linear 
miles. 

36'3 
linear 
miles. 

2'2 

(z.~,";' 
description 
of work. 

Sq. m. 

60'4 
linear 
miles. 

1,310'5 
linear 
miles. 

237'5 
linear 
miles. 

29'0 
Linear 
miles. 

9'7 

Claaa of work. MY. 

No. 4 Party.- 

Bett iah-Fair ly  open town 16-inch Traverse ... 

Pla ins ,  ettensively cul t ivated 1-inch Traverse ... 
and thickly popula ted  w i t h  
fa i r ly  a b u n d a n t  tree 
growth. 

Ditto. 1-inch L e v e l U  ... 

Bett iah-Fair ly  open town 16-inch ditto I.. 

Ditto. 16-inch Special air survey 

Sheet Noe. 

72 B ... 

72 B, F ... 

72 B, F ... 

72 B ... 

72 B ... 

COST RATE PER SQ. M. (OR ACRE) 
O F  EACH DESCRIPTION OF WORK, 

EXCLUDING PUPILS A N D  M E N  
UNDER T B A I N I N Q .  

Total. 

Rs. 

18.0 

18'0 

13'9 

23'6 

767'9 

work. 

Rs. 

18'O(a) 

11'2 

13'9(a) 

23'6(a) 

400'4 

Mapping 
or compu- 

tations. 

Rs. 

...... 

6'8 

...... 

...... 

367'5 
C 



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

REMARKS. 

EASTERN 
CIRCLE.- 

Contd. - 
(a) Includes an area of 355 

Bqnare miles done by 
probationere. 

(b )  Excludes cost for train- 
ing probationers. 

No. 5. D. 0. costa for map- 
ping and preparation of 
colour patterne of this 
unit :-Re. 394 (approx.). 

Party. Class of work. 

No. 4 Party.-(Concld. ). 
Plains, eztemively cultivated l-inch Original survey ... 

and thickly populated w i t h  
fa i r ly  abundant  tree 
growth 

NO. 5 Party.- 

9U7i deme jungle clad plains l-inch Triangulation 
w i t h  a few isolated hills 
and small ridges, and  10% 
open munt ry .  

75% dense and medium. 1-inch Original survey ... 
jungle clad hills and plains 
w i t h  h igh  grass a n d  25% 
open cultivated area (swr- 
vey by planr-table traverse 
in the jwngle and  by re- 
acction in the cultivated 
a r e a ~ ) .  

Areas in 
sq. miles 

(O,'f z g )  
description 

of work. 

~ q .  m. 

4,166(&) 

2,243 

3,342 

Sheet Nos. 

72 J, N ... 

65 A ... 

64 H, L ... 

1 
out-turn 
of field 

work per 

Sq. m. 

32'2 

236'1 

24'4 

COST BATE PER SQ. M. (OR ACBE) 
O F  EACH DEeCBlPTION O F  WORK, 

E I C L l J D l N B  PUPILS AND M E N  
UNDEB TBAININQ.  

~ o t a l .  

Rs. 

24.2 ( b )  

6.0 

31.7 

Fief' 

Re. 

14'3 

4'5 

22'8 

Mapping 
or compu- 

tations. 

Re. 

9'9 

1'5 

8'9 



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

C 1 ~ s s  ol work. I'ml.ty. 

" e 

__ 
I 

No. 12 Party.~- 
2Li:): h i l ! ~  risitly to 500 fect. 1- inch  Trianguiatlon 
.'j ', , ir,.ii, in a r e a  c111tl $at 
c~tltic.atzd plt~irls.  

Riylnrr 1,s t r~ luers ing  i n  $ot 1-inch Tra~erse ... 
~ i ~ i f i u ( ~ t < d  L.PL it  plu,irts. 

. "  

80% hills rising to 2,503 feet 3-inch Original svrvey . . . 
coue.re,i with derise forest 
YO,',, ct:ltiuntzci plains. 

?so; lo719 intrict~!e 1~ad7iEzting 1-inch Orj~inal survey ... 
!tills r is ;ny f~ 1,500 feet 
covered r t i lh  dense jungle. 
7.j k ccsngpsf:d cult.ivated - 
p l a i n s  drnsely populated. 

40% reside~it.itc2 a n d  60% 2-ln~h Original survey .. . 
bGit7r a r e a  of i'ltittagong. 

TVwder7 a:td grassy hills +Inch Cdrrection survey 
?isin] to 12,000 feet. 

Sheet Nos. 

c .  

. - - 

Out-turn 
,,F 

~ ~ ~ l - 1 ~  ll+*r 
per 

fi~outh. 

- 

A rew i n  
q .  i e s  

,,f e ; I , C ~ I  
description 

c~lh'l' R A T K  PRl t  SQ. lu. ( I I R  ACIIK) 
I J Y  K A C H  I JRSCHIP 'PIUN U Y  W U I : ~ ~ ,  

E X C I . U I J I N ~ :  IJurrr.s A N L )  MEX 
U S I ) Y ; L  ~ ' K A I H I N Q .  

- -  - - 

EASTER?J 
CIHCLE. - - 

Concld. - 
NO. G D. o roata  for m a p  

p i ~ x  a ~ ~ d  p:*parir~iou n.1 
co 1 fur par.terr~s of thlr 
unit :- 

1i.S. (appro~.). 
(a) ~v!: l .pp~n~ not yet start. 

ed. 

30% on blue ~ r i n t s  from 
&inch air uurvejs. 

For mapping on I-inch 
scale. 

S,1kh11 e~nedition Tlte 
snrvey ov~rations were 
r<-s~r i~ tod  t o  t l ~ e  ruove- 
rnr~~ta of ti-.. co18rrnn rind 

R a a ~ n x s .  

7 8  G ... 

7 8  C, G ... 
. 

8 4  C ... 

79  N, 0, 84 C 

7 9  N ... 

83 J, K, N, 0 

Rs. 1 Re. Sq. m. 

675  

1,116 
linear 
miles. 

555  

3,139 

4'9 

200 

2 '4 

4 '9  

{a) 

10'9 

...... 
r 

...... 

- 

li'ie'd 
"0~k. 

- -  --- 

6.2 

13.6 

17.6 

31'1 

55'9 

3-53 

Sq. ID. 

311'6 

64'7 
linear 
~ ~ l i l e s .  

31'8 

24 '6 

3'9 

260 

A 1  a ! ~ p i ~ ~ g  
or colrlpu- 

LtiOlld. 
- - - 

Rs.. 

3'8 

8 '7  

17'6 

20'2 

55 '9  

3'2 

Total. 

- . . . -.  .~ 



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

Party. Class of Work. 

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

No. 5 (South India) Party.- 
I 

Spo.r~eEy inhabited and l-inch Traverse ... 
dercaely fore~ted  plateau. 

Sparsely inhabitecl and l-inch Triangulation 
damely foresterl hills and 
I O I U  ridges. 

Open z~ntbr~lnting plat ear^ l-inch Triangulation 
rcit'~ occa.~ionccl hare rid!/es, 
loto hill* and wide ly  sepa- 
raletl  villay yes. 

,qpor*el!/ ijlhahited undz~la-  1 -inch TriangLation 
tin{/ roooded and cultivated 
plateau. 

Sheet Sos .  . 

48 I ... 

48 I ... 

47 P ... 

65 E ... 

Opth;; 
work !her 
"""" per 
month. 

-- 

sq. m. 

47'9 
linear 
r~iiles. 

186'1 

819'9 

152'7 

I 
Areas ill 
Sq, lnilt ,r 
(or acres) 
of eitcll, 

desc.r.i!,t,io~~ 
of worlc. 

sq. m. 

257(n) 
linear 
~rliles. 

1,067 

3,990 

280 

REMARI~S.  

' 

- 

INDE- 
1 - 1  

PENDENT 
PARTIES. 

(cc) Over all wea of approri- 
rn+te~y 494 aq. m i l e s .  

Stations and points of c! . i  
tr;anen;l;i.t~on were identi- 
fied an11 old triangulation 
slipplrlaanted where ne- 
cessary. 

(1,) Cost included in co;t 
rate of 1-inch o r i ~ i a l  
survey in tG E. 

C o c ~  R,4'"E rl ~r SQ. &I. ( O H  A-CKE) 
olr E.41 H I)ESCBIP!'IUS UY WORK, 

t i s c ~ u ~ ) ~ ~ ~ o ~ l ~ u u r ~ s  AND M E N  
U S D E N  TRAINING. 

,F:L 

Re. 

14'49 
per 

11'67 

1'21 

(b) 

- 

.\l:~,p?ing 
or uornpn- 

tations. 
Total. 

pus. 1 Rs. 

7'89 
linear 

1'28 

0'13 

(6) 

-- 

22'38 
miie. 

12.95 

1-34 

,b) 



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

Party. Claer of work. 

No. 6 (South India) Party.--Contd. 
20% low gently u n d u l a t i n g  1-inch Original survey ... 

cultivated p l a i n  w i t h  pal-  
m y r a  palms and  occasional 
scrub jungle. 80% $at 
irr igated and densely popu- 
lated r ivera in  p l a i n  a n d  
comta l  belt. 

Sparrely inhabi ted ,  u n d u k -  1-inch Original eurvey ... 
t ing wooded and  cllltivatsd 
plateau.  

40% densely wooded u n d u l a -  t-inch Original survey ... 
t ing plateau. 30% u n d u -  
lating wooded and cul t iva-  
ted plateau. 30% wooded 
ghst and low s p a ~ a e l y  in- 
habited forested hills.  

RGMABKB. 

INDE- - 
PENDENT 

PARTIES.- 
Con td. - 

ShsetNoe. 

65 H, L ... 

65 E ... 

65 I ... 

O U ~ - ~ U ~ I I  
of  field 

workper 

",","n[:f 

Sq. m. 

27'3 

19'0 

27'2 

Areas in 
aq. miles 

(~dfz,"h") 
description 

o f  work. 

Sq. m. 

4,024 

280 

1,120 

COST RATE P E R  SQ. M. ( O R  ACRE) 
OF E A C H  D E S C R I P T I O N  O F  W O R K ,  

E X C L U D I N G  P U P I L S  A N D  M E N  
U N D E R  T R A I N I N G .  

~ i ~ l d  
work. 

Rs. 

16'95 

24'97 

18'00 

or compu- 
tations. 

RS. 

10'69 

10'69 

4'24 

Total. 

RE. 

27.64 

35'66 

22-24 



Party. 

1 I 

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

Chee of work. 

No. 6 (South India) Party, -0oncld. 

... ...... +-inch Compiled mapping 

)-inch Compiled mapping ... 

... ...... Colour patterns ... 

Sheet Noe. 

74 A, B 

65 N, 74 A, B 

...... 

Areas in 
sq. 

( ~ o ;  z,"h") 
description 

of work. 

Sq. m. 

......... 

...... 

...... 

Out-turn 
of field 

work per 
man per 
month. 

~ q .  m. 

...... 

...... 

...... 

REMARKS. 

INDE- - 
PENDENT 
PARTIES. - 

Contd, - 

Total cost of office copy 
corrections and miscella- 
neoue drawing Re. 29,949. 

- 

COST RATE PER SQ. M. (OR ACRE) 
OF EACH DESCRIPTION OF WORK, 

E X C L U D I ~ G  PUPILS AND MEN 
UNDER TRAINING. 

RE. 

...... 

...... 

...... 

Mapping 
or compu- 

tations. 

Rs. 

1'95 

1'57 

263'00 
per sheet. 

TOM. 

RE. 

1.95 

1'57 

263.00 
Per sheet, 



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

C h s  of Work. 

I Low jungle covereil I ~ i i ' s  ... . . . . . . Triangulation 

Low jungle  roverzd hills ... ...... Traverse ... 

. . . ...... Traverse ... 

Jungle c o v e ~ e d  hills up to 1-inch Original survey ... 
4,000 feet.  

L o w  j~cngre covercd l~ i l l s  ... 1-inch original siirvey ... 
C~~'tivatsd plains . . . l-inch Original survey . . . 

- 

Sheet Xos. 

Areas in 
sq. 111ilev 
(or .I cres) 
or exch 

dercript,io~ 
of work 

Out-turn 
of tield 

work per 
man per 
month. 

COST HA.I.K P ~ I :  Sq 11. (OR ACHE) 
OF EACH 1)C;SCHLPTION OF W O H B ,  
EXCLl'DlNG PUPILS A N D  MEN 

UNDRR I'IlAII\'ING. 

Sq. m. Sq. m. 

I 

321 

18'2 
linear 
miles. 

76'7 
linear 
miles. 

29'0 

12'5 

33'0 

INDE- 1 PENDENT 

(a) Approximate (sepalas€ 
records were not kept 
during the field beason). 



Party. Class of work. 

* 1 

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

Burma Survey Party .-Concld, 

L o w  jungle c o u r ~ e d  hill8 . l-inch S u p p l e m e n t a r y  
survey 

Fair mapping ... ... f-inch Colnpiled mapping 

. . . ...... P r e p a r a t i o n  of 
colour patterns. 

1 

Sheet Noa. ~ ~ E M A H K ~ .  

' C O S ~  R A T E  P E R  SQ. 11. (OR ACRE) 

ezlt: 
(or acres) 

of each 
clescription 

of work. 

INDE- 
PENDENT 

PARTIES.- 
Concld. - 

(a) Approximate. 

I n  General the  Tables Report C for of 1934, the 
1936, 1937 areas called 
Correction Survey and He- 
survey have been included. 

'I'he>e so-called Correction 
Surveys and Resurveys 
comprised inking in in the 
field of reductions of large 
scale post-1905 contoured 
surveys, under processes 
similar t o  that  now des- 
cribed in para. 120. 

Total cost of office copy 
corrections andmiscellane- 
ous work Rs. 16,262. 

O u t - t l t ~ ~  
of field 

mOrlc per 

Rs. 

35*80(n) 

0'70 

294'45 
per sheet. 

O F  EACH D E S C R I P T I O S  O F  WORK, 
E I C L O D l C C  P O P l L S  AS" ME+ 

U N D E R  TIIAISIXG. 

Rs. 

15'80 

0'70 

2g4'45 
per sheet. 

Fie'd \lapping 
or colnpu- 1 tatiotls. 

94 A,  B . 795 

Total. 

21'0 

...... 

...... 

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

...... 

20("1 

...... 

-.-..- 

12,336 

i 

I 

20 
sheets. 



V.-SURV EY REPORTS, FRONTIER CIRCLE. 

( 1,t.-Co1011t.l E. A. Glcnnic, D.s.o., ILE., from 1-10-3; to 19-10-37. 
DIRECTOx :- 1 (:oloncl J .  1). Campbell. D . s . ~ . .  from 20-10-97. 

45. Summary.- ' l 'he  units administered by the Frontier Circle 
were ' A '  :ind 'E l  Cornpunies, No. 1S Party,  ;ind S o .  6 Drawing Office. 

46. Training.-Thirteen soldier surveyors were under trailling in 
' A '  Company during the field seasoti of whom one reverted to his 
regiment. 

47. Special.-The Director, Frontier Circle, attended a confer- 
ence at  Delhi t o  determir~e the fnture policy of the Survey of InLia with 
regard to rn~lps on the scale of l/Milliori. H e  visited the Heildquarters 
oE Northern Co~nilland at  Ruwalpirltli and discussed the survey recluire- 
ments of the army. While on tour a t  Quetta during January 1938 he 
discussed tlle recorlstruction of ' E ' C:ompanyls building destroyed in the 
earthqu,ike, a t  a conference of t h e  Secretary, P. W. D. Ealuchistfin, and 
other civil arid military authorities. 

48. Areas surveyed.- 
1,420 square miles O F  triangulation. 

385 linear mile:; of traversing. 
216 linear miles of settlement trltverse. 

2,183 square rr~iles of 4-inch original survey. 
2,054 square miles of 1-inch resurvey. 

253 square miles of 14-inch resurvey. 

Air surve!) compilcction b y  'E l  Compaizy and N o .  18 (A i r  Survey) 
Party.- 

353 square miles compiled (1-inch original survey). 
139 aquare miles compiled (1-inch revision survey). 

'A' Survey Company. 

49. General . -The party carried out surveys in Dera GhBzi KhBn, 
Kiingra and Muznffilrgarh clistricts and Mandi State of the Punjab. 

Field he:idqu:~rters opened a t  Lahore Cantonment on 22nd October 
1937 and closed on 16th April 1938. 

50. Personnel . -The average strengtli of the party during the  
year w;ls 1 Class I officer, 3 Class I1  officers, 4 U. S. officers, 42 Lower 
Suborrlirlate~ and 13  soldier surveyors under training. 

bIe.;srs. Tirlochan Singh and S.  D. Joshi (Class 11) joined the party 
in  October. 

Cornputer Joti  S,lrup was on loan to the Sind Government from 
13th L)ecemher to  21st April for cornputation and relaying of n~issing 
rect,angulation stones it] the Heran Tract. 



SUllVEP lL~POl1TS, F R O N T I E R  CIRCLE. 

51. Areas surveyed.- 
385 line& miles of traversing. 
226 1ine:~r miles of settlement traverse. 

2,054 squart: miles of 1-inch resurvey. 
253 square miles of 14-inch resurvey. 

52. Field work was org:lnized as followfi :- 

Camp (I) under Mr. Tirlochan Singh XClass 11) with Mr. 
Jluhammnd Alibar (U .  S. S . )  and 12  surveyors colnpleted 2,054 sclllare 
miles of 1-inch resurvey in sheet 39 J. 

Cam23 ( 2 )  under Mr. N. D. Joshi (Class 11) with Mr. Sardar Khan 
(U.  S. S.), 10 surveyors and 4 second year soldier surveyors conlpleted 
2.53 sc1u;ire miles of lh-inch resiirvey iri sheet 53 A/9.  4 of the above 
surveyor's received training in hill surveys in sheet 5 3  A110 for part  of 
the se:lson. 

This camp also contained 4 first year soldier surveyors kind 3 pupil 
drt~ftsmen under instruction and, for a, ~ h o r t  time, Mr. Irshad Ahmacl 
(U.  s. S.).  

F~amework  -Traverser Dial Singh cou~pleted 385 linear miles of 
traverse in sheets 89 I and M to supplelneut fl.alnework for next season's 
work. 

Trave~sing.-At the request of the Punjab Government, Traverser 
Dial Singh was employed on relayirtg and checking base line stones in 
the Jhelurn district. I n  all 216 linear miles of traverse was completed 
and 116 missing b:i~e line stones were embedded. 

Verification sur.ue!ls.-One surveyor was employed on verificatiorl 
of certain detail in sheets d rau~n  during the winter from correction 
surveys of previous yekzrs. Some boundaries were also verified by him 
on the ground. 

Two surveyors were employed dur i~ lg  April ant1 May, after the close 
of the field se;tson, on revision of the Lahore Guide Rhp. The revision 
was done on special prints on va~.ions types of non-distorting field sec- 
tions, vvith the object of testing the permanence of printing and quality 
of the mounting under hot weather conditions. 

Lurqe scale sumey of the urbun uretcs of Ltcl~u~e.-Estimates mere 
L- 

prepared for the formation of a special detachment for carrying out 
survey of 5,823 acres on scale 40 feet to 1 inch and 15,930 acres on scale 
100 feet to 1 inch for preparation of a record of property rights in 
Lahore urb:in areae. Up  to 31st this detachment remained under 
the orders of the Officer Coinmanding ' A '  C o m p ~ ~ n y .  

53. Office work.-During the field season one drawing sectioll 
of an average strength of 10 surveyor6 and dr;lftsmer~ under Rlr. D. C. 
Puri (Class 11) assisted by Mr. I. K. Ponnappa (U.S.S.) collipleted 
6 sheets of arreilrs of fair rllapping fro111 cor rec t io~~ surveys of previous 
years. During recess 3 drawing sections completed 12 fair. sheets which 
inclntl+d arrears from correction surveys and 1 sheet hastily drawn for  
No. 18 I'arty. The total out-turn dur i l~g  the year was 19 sheets. Vari- 
ous drawing experiments were also carried out. 

Mr. Irshad Ahmad (U.S.S.) n ~ i t l ~  2 computers contp1etc.d the compu- 
tations of all traverse carried out during the season. 
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'E' Survey Company. 

L~eut.-Colonel L. H. Jackson, I . A . ,  to 2-10-3;. 
Captain H.  W. Wright, R.E., from 3-10-37 to 1-4-38. 

Officer C o ~ ~ ~ r n n ~ r d i r ~ g . -  
Mr. M u h a m m d  Kaja.n~uddin, f rom 2-4-38 to 23-4-39. 
Lieutenant R. A. Garcliner, R.E., from 23-4-38. 

54. General . -The Company carried out surveys in Kalrtt and Lns 
Bela States of Baluchistiin and Diidu and Kariichi districts of Sind. 
Field headquarters opened a t  Icariichi on 23rd October 1937 and closed 
on 11th April 1938. The triangulation camp remained in the field until 
the beginning of June 1988. 

Work in recess included the normal mapping programme. In addi- 
tion, the following paid for work mas undertaken:- 

(1) Fixing of points by triangulation for range taker's test ranges 
for the 4th (Quetta) Infantry Brigade. 

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

(3) Spirit levelling the 6,370 feet contour demarcating the Hanna 
Lake boundary for the Quetta Cantonment Board. 

55.  Personnel . -The average strength during the year was 1 
Class I officer, 2 Class I1 officers, 2 Upper Subordinate officers anrl 16  
Lower Subordinates (excluding 3 clerks, 2 computers and 1.5 reproduc- 
tion section personnel). Mr. Mohd. Najamuddin (Class 11) proceeded 
on 4 months leave from the 9th May 1938. 

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

2,183 square miles of $-inch original survey. 
6S square miles compiled from air photographs (l-inch 

original survey). 

57. Field work was organized as follows :-- 
Camp (1) under Mr. Mohd. Na-jamuddin (Clat~e 11) with 4 surveyors 

colnpleted the original survey of 719 square miles on the $-inch scale 
in Kalat and Las Bela States in sheet 35 J .  This camp was later roinp 
forcer1 by 2ex t r a  surveyors. 

Camp ( 2 )  under Mr. Chowclhury Mohd. Aslam (Class 11) with 7 
surveyors co~npleted the original survey of 1,464 square miles on the 
$-inch scale in Knlrtt ancl Las Bela States of Baluchistsn, ant1 niidu 
and K:lriichi districts of Sind in sheets 3 5  J, K and 0. 

'I1~i~cn!~uLtction,.-Mr. L. R. Howard (U .  S. S.) triangulated 420 
square miles for the provision of ground control for air survey in sheets 
3.5 P/8, 7 and 8. and one surveyor collrctecl the necessary ground in- 
formation in these sheets. Photography was completed by 31 (AC) 
Srlua(lron, R. A. F. K a r ~ c h i  ahout the mid(1le of Jarlunry. All triangula- 
tion s t , ~ t i o n ~  and points were postpointed on the on the 
ground. 

58. Office work.-4 surveyors under Mr.  V. 11. Choprib (U. S. 8 . )  
were err~ployed OII  fair mapping anrl r~~isccllaneous work throughout the 
field HeaHon. 1)uring recess, fair mapping w:l,s clivided into two ~ect ione 



A TRIANQULATION STATION, W A Z ~ R I S T ~ N ,  DURING MILITARY OPERATIONS. 





SURVEY REPORTS,  FRONTIER CIRCLE. 87 

No. 1 under Mr. Chowdhury Mohd. Aslnm (Clnss 11) consisted on an 
average of 6 surveyors, and No. 2 under Mr. V. D. Chopru (U.  S. S.) 
consisted on an average of 9 surveyors. 2 fair sheets of arrearA mnpp- 
ing and 8 of current mapping were completed throughout the year. 

59. Reproduction Section.-This section under Lithe.-drafts- 
man Shahabuddin was employed oli miscellaneous work throughout the 
year. 

No. 18 (Air S u r v e y )  Party. 
0,Pirci .  i l l  cl~nr!gc.-Cnptaiti I:. C. N. Jenncy,  K.E. 

60. General.-Recess and field lieadquarters ~*cmained a t  Mnrree 
ali,l I3is~lpnr respectively, the latter opening on 22nd October 1937 
and closing on 18th April 19538. 

61. Personnel . -The average strength of the party was 2 Class 
I, 3 CI~LRS 11, 3 TJpper Su1)ordinate oficers and 21 Lower Subordinates 
(exclurling clerks and reproduction sectmion persorir~el ). 

62. A r e a s  surveyed.- 
1,000 square m ~ l e s  of trinnguliltion. 

285 square miles colrlpiled ( I-inch original survcy). 
139 stlu;ire inlles conipilcd ( 1-inch revisiol~ survcy ). 
164 squilre rniles con~piled (1-inch provisionid survey). 

63. Field work.- 
5 2 2  square miles vertical photography. 
136 linear iniles oblique pho t~g rnphy .  

No. 1 (Indiiin) Wing St'ttion, R .  A. F., Kohat supplied vertical 
photogr<~l,hs of 250 scluare iniles and oblique photographs of 11 linear 
flying miles in t r ib ,~ l  territory in hheet 38 L for  height dete~minntiou. 

KO. 2 (Intli,ln) Win(:: Station, R A. I?., Risiilpur supplied oblique 
photographs of 14 lineC1r flying rniles in trilxll territory. The remaining 
vertical p h ~ t o ~ r n p h y ,  \ \~l~icl i  w ; ~ s  to  Ilnve heen cnrried out again could 
not he  undertake^^ for technical and politicill reasons. 

- 64. Compilation.-Compilation of arenu photographed in tribal 
tt%itory m7r.;ls crrried out under Kh;m Sahib h l u h i ~ ~ l ~ ~ n a d  Hi~siln (Class 
11) :issistcd by Mr.  E. El. ffilson (Clnss 11). The area which was 
cornpiled for detail only was 66 square milcs. 

65. Offlce work.-Five draftsmen under Mr. B:~shirullah Khan 
(u. S .  S.) were t.l~)ployecl on fair mapping ;Lnd miscellaneous work 
thronghon t the year. 

2 fair sheets were completccl n11r1 submitted for publication during 
the year 

66. Training.--During the year 1 Cl;~ss  I, 1 Class 11, 1 Upper 
Subordinate officer :inti iLn nveriige of 5 Lower Snbordiniktes were under 
training in air survey. 

67. I n s t r u m e n t s . - - A  Stereocoinp;~.r;l.tor, ~r la .~~nfactured hy the 
C;l,lnhridge Instr i i~l~ent  (lo., \\.it11 optic;l.l work 1)y Messrs. Ross, was 
receivetl. This instrunlel~t will f~iciliti~te research into methotls of i ~ i r  
survey of i1rea.s sp;~.rsely controlled I)y triienguliltion. 
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68. Co-operation with the Army and R. A. F.-On the 
cessation of operations in Waziristiin, the Field Survey Section, Wazirforce, 
returned to Risitlpur and was disbanded on 16th December 1937. 

During recess parties of pilots and air gunners from the R. A. F. 
Hill Depot, Lower Topa, visited the office, where methods of air survey 
were demonstrated to them. 

69. Reproduction Section.-For detail of the work O F  the 
reproduction section see page 71. 
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No. 1 Party. 

D. R. Crone, R.E., t o  31-10-37. 
Ofice,. i ~ z  clinrge.- 

h1;~jor G. H. Osmaeton, M.c. ,  R.E., f r u m  1-11-37 

70. General.- 'rho party carried out topographical surveys in 
Bombay, Central India, Gujarat States, Punjab States, Riijputiina, Sitid, 
States of Western India, and the United Provinces, in sheets 46 I, 4(; El 
jj El 40 K, 40 L, 40 P, 45 Dl 53 N, 5.1 J, 53  F and 62 B. 

The progTamme also included revision for' a new edition of the 
Dehra Diir~ Guide Map and special maps for military traininfi purposes ; 
correction surveys in De l~ ra  D ~ i n  district and Tehri-Garhwiil Stitte; and 
the following surveys, on payment :- 

(a) A military training map, on the 1-inch scale in Bhopal State, 
a t  the request of the Darbar. 

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

( c )  The preparation of a special map on the i - inch  scale for 
Jodhpur (Msrwar) State. 

Contributions were received during the year towards their share of 
the cost of the party survey programme from the States of Jodhpur 
(Miirwiir), Indore, Biinswiira, Jaor i~ ,  Ratliim and Partiibgarl~. 

The field headquarters of the party opened a t  Ajmer on 13th 
November 1937 and closed there on 20th March 1938, when it moved to 
Mussoorie for the recess. 

71. Personnel.-The field strength of the party u-as 1 Class I, 
5 Class 11, 5 Upper Subordinate ofhers ,  including 2 probationers, and 48 
Lower Subordinates, including 4 clerks. 

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

547 square miles of 1-inch original survey. 
418 square miles of 1-inch correction survey. 
105 square miles of 1-inch resurvey. 

-... . , 254 square miles oE $-inch oriainal survey. 
4 

27 square miles of $-inch revision survey. 
8,700 square miles of &-iuch original survey. 
3,313 square rniles of $-inch original survey. 

73. Field work.- 
(;arhwc~l Camp. A srnall camp consisting of Mr. J. N. liohli 

(U. 8. S.) and three surveyors carried out 8.54 square miles of 2-incli 
original survey in the Himdayas in sheets 53 N/XE ilnd (52 H/I\'C\T and 
also 27 square miles of revision survey in sheet 5 3  N/NW. This cotnpleted 
the modern survey of Garhwiil district. The ciLmp left  B.lussoorie at the 
end of August 1937 and returned to Dehra Dun at the end of Nove~nber, 
when it was re-formed and known as Camp (6) of Detnchu~ent 111. 

The area of original survey includetl the east n ~ ~ d  \vest slopes ol' 
K h e t  peak (25,447 feet) and the Hoti valley. 1)ne to  severe cold nntl 
lack of fodder for anirnnls, il.11 passes to Tibet close  bout 15th October 
and the higher villages are coinpletely evacu:~ted by about 20th October. 
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A heavy snowfall occurred from 14th to  16th September and another on 
28th October, otherwise the weather was good. 

Transport above 7,000 feet was mainly by coolies drawn from the 
higher villages beyond Joshinlath, but yak and sheep were also very 
useful when coolies could not be obtained. 

Personnel kept in very good health throughout, but there was oue 
fatal accident when a khalasi slipped down an ice cou lo i r  and was killed. 

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

Ci( tn~p (1) under Mr. P. S. Shinghal (Class 11) with an average of 
3 surveyors until January, and then under Mr. J. C. Ross (Cli~ss 11) and 
later Jlr. T. 31. C. Alexander (Class 11) with 5 additional surveyors from 
Detachment 11. I t  completed 1,090 square miles of original survey on 
the &-inch scille in sheet 46 I/N\V in the States of H%nswSra, Dhngarpur 
and Udaipure(or Mewar). 

Ctrnzp ( 2 )  under Mr. J .  C. Ross (Class 11) with 5 surveyors comple- 
ted the original survey of 547 square miles on the 1-inch scale and 555 
sq~lare miles on the $-inch scille in sheets 46 I and 46 E in Broach 
and Piinch Mahals clistrict,and the States of Biiria, Sarijeli, Sant, Indore, 
Jhabua, Bgnswiira, Kushiilgarh, and Diingarpur. 

r , 1 he country consists 01 undulating jungle-covered hills and ravines 
interspersed with flatter cultivated areas. 

r 3 1 he rainfall is meagre and the countryside dry and arid, wtbter being 
stored in bzcncletl tanks. Most ot' the streams dry up  for several llionths 
in the year. With the exception of crocodile in the larger rivers and 
neighbouring tanks, the area is singularly devoid of game. 

Heulth.-Malaria is prevalent till December and several men had 
attacks a t  the beginning of the season. 

Detachment II., under Mr. T. M. C. Alexander (Class 11), con- 
sisted of 3 camps, working in the Riijputana and Sind deserts near the 
8. E.  boundary of Jodhpur State. 

Camp (3 )  under Mr. 31. W. Kalappa ( U .  S. S.) with nine sul-veyors 
completed the original survey of 1,408 square miles on the &-inch and 
1,814 square miles on the &-inch scale in sheet 40 K in Jodhpur (MllrwBr) 
State, and Thar Psrkar district of Sintl. -,= - 

On completion of the camp's programme, its surveyors were trims- 
ferred to other c,lmps and Mr. Kalsppa proceeded to Mussoorie early in 
blarch to commence the mapping. 

Cf{smp (4) under Mr. K. A. Sheilth (Class 11) with nine surveyors 
cr)mplete(l the original surrey of 2,701 square miles on the 4-inch scale 
in ~ h e e t s  40 K and L in Thnr PLrkar district and Cutch State. 

Camp ( 6 )  un(ler Mr. A. G. Qureshi (U. S .  S .  ', with nine s~~rveyors 
completed the original survey of 2,040 square miles on the h-inch alld 
I ,4!j!j H(lu:Lre miles on the :-inch scale in slleets 40 L and P, and 45 D in 
Ttr:rr I'iirkirr clietrict of Sin(1 and ,Jo(lhpur (M$rwLr) State. 

Mr. 'r. M .  0. Alex;~nder (CI~LRR 11) in to  ~ u ~ e r v i s i n g  the 
work of th6. cnrnpn of the det:lchl~~cnt completed the survey of 906 ficlu;lre 
l l l i l r : ~  (Jn the 4-inch flcm;rle of thr: Rann of Clltch area in sheet 40 L. 

Thf: country con~ists  rni~inly of grass and scrllb-covered sand-llille UP 
to 250 fe1.t i r l  height 1)ut in ~ h e e t ~  40 KINE 40 L/SE challges 
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to hard bare ground and isolated rocky hills. A scrub-covered plain 
forms the delta of the Liini River in  sheet 40 P/NW. The  sandhills are 
of the typical shapes formed by prevailing SW winds. 

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

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

ChinkBra are very numerous over the whole of the sandy area 
and along the borders of the Rann of Cutch, in spite of there being no 
water for them to  drink. The plains of the Liini delta and the Nagar 
Parkar tahsil teem with sand grouse; bustard and partridge are also 
common throughout the area. Those portions of the Rann of Cutch 
which are under water are alive with bird life including many pelican and 
thousands of flamingo. 

Weather conditions are favourable for survey work from November 
to February and the country is healthy and 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 only obtainable a t  larger 
villages. 

Detachment III., under Mr. F. J. Grice (Class 11); headquarters 
at Dehra Diin. 

Camp (6) under Mr. J. N. Kohli (U. S. S.) with 2 surveyors, later 
reinforced by 6 surveyors of Detachment 11, completed 96 square miles of 
revision survey on the 3-inch scale and 418 square miles of correction 
survey on the 1-inch scale, in sheets 535 and F in Dehra Diin and 
Sahiiran~ur districts and Tehri-Garhwiil State. 

Cnrn,p (7). Towards the end of the field season a small camp, 
consisting of Mr. K. A. Sheikh (Class 11) and three surveyors completed 
1 6 . ~  Bquare miles of resurvey in Bhopal State on the 1-inch 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 a t  
Debra Dfin conti~iued the plotting of Himalayan photo-surreys near 
Nanda Devi and the mapping of Himalayan sheets. 

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

NO. 1 Section under Mr. T. M. C. Alexander (Class 11), assisted by 
Messrs. A. G. Qureshi and M. W. Kali~ppn (U. S. S.), undertook the 
mapping of the desert areas. 

NO. 2 Section undor Mr. J. C. Ross (Class 11) mapped the Hinliilaynn 
areas. 

NO. 3 Section, under Mr. P. S. Shinghal (Clnss 11) mnpped the areas 
falling in sheet 46 I. 
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Mr. P. J. Grice (Class 11) was in  charge of the mapping of the 
special Miirwiir Map and exercised general supervision over the other 
sections until his transfer to the Frontier Circle a t  the beginnin? of July. 

The following surveys were handed over t o  KO. 2 Drawlng Office 
for mapping :- 

The Dehra Dfin Guide map. 
Special Map for the Indian Military Academy. 
Special military training map for B h o p ~ l .  
Correction of sheets 53  J/3 and F115. 

No. 20 ( C a n t o n m e n t s )  Detachment. I 
Mr. A. J. A. Drake, D.c.M.,  t o  19-3-38. 

'flee'. in cl'avge.- {Mr. w. 8. Strong, M.B.E. ,  from 20-3-33. 
> 

75. General.-The detachment resurveyed cantonments and 
their biiziirs 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 18th October 1937 and closed on 
the 5th April 1938, field headquarters remaining a t  Dehra Diin. 

Personnel.-The field strength, excluding the o 5 c e r  in charge, was 
2 U. S. officers and 32 Lower Subordinates, including 4 draftsmen, 5 
computers and 2 clerks employer1 a t  field headquarters. 

76. Areas surveyed.- 
16-inch o~iginal survey. 

... P e s h ~ w a r  Cantonment ... 1,433.5 acres. 
64-inch, original survey. 

... Syce Mandi (Risiilpur) ... 17.7 acres. 
128-inch original survey. 

No. 44, 44 A and 46 E. C. Road, Dehra Dun ... 3.1 acres. 

16-inch resurvey. 
Mardiin Cantonment ... ... 920.8 acres. 
Peshiiwar ,, ... ... 5,466.5 ,, . z,-- - 
Risiilpur ,, ... ... 10,670.8 ,, 

The above areas include overlap. 

64-inch resurvey. 
Mardsn Biiziir ... ... ... 13.8 acres. 
Peshlwar Cantonment Biizlrs ... ... *67.0 ,, 
Risiilpur 1 1  1 1  ... ... 276.1 ,, 

*Includes 4.6 acres overlap. 

77. Field work was organized as follows:- 
Camp (I) with headquarters a t  Peshlwar under Mr. Bakhshi Hamam 

Singh (U. 8. S.) with 9 surveyors and 1 traverser completed the detail 
survey of Peshiiwar Cantonment and the advllnce traversing and levelling 
of Ilrigh Road. 

One computer was attached to the camp for training in plane-t:lhling. 
(jfhmp (2) with headquarters a t  Risalpur under Mr. A. Francis, c .H- 

(U. El. 8. )  with 9 surveyors and 2 traversers completed the detail survey 
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of Mardan and Risiilpur Cantonments as well as a small estate in Dehrlt 
Dun, and the advance traversing and levelling of Sialkot Cantonment. 

78. Traversing and Levelling.-232.3 linear miles of travers- 
ing and 65.6 linear miles of levelling were completed for the next sea- 
son's survey a t  Drigh Road and Siiilkot. 

Also 3.0 linear miles of traversing were done in connection with 
boundary alterations a t  Mardan and Kawalpindi. 

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

A section of 4 draitsmen and 4 computers under the supervision 
of the oihcer in charge, was employed throughout the field season t o  
deal wiih arrears of mapping and cornputations of the advance frame- 
work. 

20 sheets on the 16-inch scale and 11 sheets on the 64-inch scale of 
*Abbottabad, *Cawnpore, *Chaklala, *l)ehra Bun (I. M. A.), *RBwalpindi 
Cantonments and Baziirs were completed and sent for  publication, while 
11 sheets on the 16-inch scale and 19  sheets on the 64-inch scale of 
Mardiin, Peshiiwar and Kisalpur Cantonments Bazars, comprising the 
current season's mapping were partially conlpleted. 

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

' Arrears mapping. 



VI1.-SURVEY REPORTS, EASTERN CIRCLE. 
Colonel F. J. M. King, to 29-5-38. 

DIREcTo~:-{CoIoneI F. B. Scott, I.*., from 30-5-38. 

80. Summary . -The  units administered by  the Eastern Circle 
were Nos. 4, 5 and 12 Parties, and No. 5 Drawing Office. 

81. Areas surveyed.- 
555 square miles of $-inch original survey. 
200 square miles of $-inch correction survey. 

10,637 square miles of 1-inch original survey. 
4.9 square miles of 2-inch orlginal town survey for I-inch 

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

a 

2,918 square miles of triangulation. 
2,427 linear miles of traverse. 

60 linear miles of traverse for 16-inch special air survey. 
29 linear miles of levelling for 16-inch special air survey. 

238 linear miles of tertiary levelling for future 1-inch survey. 

82. Air Survey.-The work done in connection with the air 
sumey of Bettiah town is described in  No. 4 Party's report (p .  45). 

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

Class I Service ... ... ... One. 
... Class I1 Service ... ... Two. 
... U. S. Service . . .  ... Three. 

Two pupil surveyors were also recruited during the year under 
report. 

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

No. 4 Party. 
Mr. C. H. Treshem, v.D., to 31-3-38. 

in c h a r g e ' - { M r .  A.  J.  A. Drake, D.c.M., from 1-4-38. 

85. General.-The party continued surveys on the 1-inch c2bZ- 
in Bhagalpur, Darbhanga and Purnea districts of Eihiir in sheets 
72 J and N,  and carried out traversing in advance for  subsequent survey 
in Champaran, Muzaffarpur and Saran districts of Bihgr in sheets 
72 B and F. 

About 60 linear miles of traversing covering about 10  square miles 
was run t o  fix points for  the air survey of Bettiah town and about 29 linear 
miles of tertiary levelling was run t o  fix spot level heights in the same 
area (a8 contours were not shown). 

Field hearlrluarters opened a t  Bhiigalpur on. 15th November 1937 
and closed on 11th April 1938. 

88. Personnel . -The field strength consist,ed of one Class I 
officer, 4 Class I1 officers, 2 Class I1 probationers under training, 3 
Upper Subordinate oficers, 3 Upper Subordinate probationers under 
training, 2s surveyors, 4 traversers, 5 computers, 3 clerke, and one 
store-keeper. 



Messrs. F. M. Hawley and J. L. Sahgal (Class 11) were transferred 
from the party in April and May 1938 respectively. 

Mr. N. N. Chuckerbutty (Class 11) joined the party in May 1938 
from the Geodetic Branch to replace Mr. J. L. Sahgal transferred. 

87. Areas surveyed.- 
4,156 square miles of 1-inch original survey. 

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

60 linear miles of theodolite traverse for 16-inch air survey 
of Bettiah town. 

238 linear miles of tertiary levelling for future 1-inch surveys. 
29 linear miles of levelling for 16-inch air survey of Bettiah 

town. 
d 

88. Field work was organized as follows:- 
Camp (I).-Mr J .  L. Sahgal (Class 11) with 1 Class I1 probationer, 

1 U. S. officer, 1 U. S ,  probationer, and 9 surveyors completed 1,551 
square miles of original survey on the 1-inch scale in sheet 72 J in 
Bhiigalpur and Darbhanga districts of Bihiir. 

Camp (a).--Rlr. J .  C. Berry (Class 11) with Mr. U. D. Mamgain 
(U. S. S.) as Assistant Camp Officer, 1 Class I1 probationer, 1 U. S. 
probationer, and 8 surveyors completed 1,272 square miles of original 
survey on the 1-inch scale in sheets 7 2  J and N in Bhiigalpur, Darbhanga 
and Purnea districts of Bihiir. 

Camp (3).-Mr. F. M. Hawley (Class 11) with 1 U. S. probationer 
and 9 surveyors completed 1,333 square miles of original survey on  the 
1-inch scale in sheet 72 N in Purnea district of Bihiir. 

Mr. U. D. Mamgain (U. S. S.) was transferred to  this camp from 
camp (2)  towards the end of March with a view t o  taking over charge 
of the camp from Mr. Hawley who was under orders for transfer to  
Burma on completion of the field work. 

Camp (4).-Mr. G. H .  Khan (Class 11) with 4 traversers and 
5 computers one of whom was employed on levelling and traversing, 
completed 1,311 linear miles of theodolite traversing and 238 linear 
miles of tertiary levelling, covering an area of 3,847 square miles for 
f ~ l u r e  1-inch surveys in sheets 72  B and F in Champaran, Rluzaffarpur 
and Siiran districts of Bihiir. One U. S. probationer was transferred to 
this camp from camp (3) from February and received training on 
travereing, levelling and computations. 

89. Bettiah Town A i r  Survey.-Mr. Rluzaffar Husain ( U .  S. S. ) 
with 2 surveyors, 1 traverser and 1 leveller conlpleted the ground work 
for the 16-inch special air survey map of Bettiah town. This consisted 
of.- 

( a )  60 linear miles of traversing covering about 10 square miles. 
(b) 29 linear miles of tertiary levelling run to fix spot level heights 

all over the area as no contours were shown. 
(c) Inking up detail only of 20 16-inch rectified blue-toned en- 

largements on correctostat paper, comprising 4 sheets of the 
town and surrounding country. Ink i r~g  up  of blue-toned 
photographs enables drawing blue prints to be prepared by 
direct photography. 
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90. Description of country. -The area under survey is a flat 
alluvial plain, intersected by rivers and innumerable natural drainage 
channels; i t  is well populated, highly cultivated and interspersed with 
numerous bc~ghs and scattered trees. The Kosi River a t  present floods 
the area falling in the Supaul subdivision of Bhiigalpur district. This 
river is constantly changing ibs 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 high grass and reeds. The area previously 
affected is being gradually reclaimed now. Road and railway communica- 
tions are good on the whole, but there are few motorable roads. 

91. M i s c e l l a n e o u ~ . - I n  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  1-inch sheets surveyed during the 
field season were fair mapped during recess by three sections under 
Messrs. N. N. Chuckerbutty, J. C. Berry and G. H. Khan (a11 Class 11) 
respectively. 

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

Traverse computations were completed under Mr. U. D. &lamgain 
(U. S. 8.). 

No. 5 Party. 

93. General.-Topographical survey on the scale of 1 inch to 
1 mile was continued in the Raipur district of the Central Provinces, the 
Sambalpur and Koraput districts of Orissa, and in the Chhattisgarh 
States (Eastern States Agency), in sheets 64 H and L. 

Triangulation for topographical survey was carried out in the Chsnda 
district of the Central Provinces, and in the Chhattisgarh States, in sheet 
65 A. 

The field headquarters remained at Raipur and the field sePan 
opened on 8th November 193'7 and closed or1 14th April 1938. 

94. Personnel.-The field strength consisted of 1 Class I officer, 
4 Class I1 officers, 2 U. S. officers, 28 surveyors, 3 computers, 1 drafts- 
man, 3 clerks, and 1 store-keeper. 

95. Areas surveyed.- 
3,842 square miles of l-inch original survey. 
2,243 square miles of triangulation for l-inch survey. 

06. Field work was organized as follows :- 
Camp (I).-Mr. B. N. Sahn (Class 11) with 11 surveyors and 1 

cornpl~ter completed 1,324 scluihre miles O F  original survey on the l-inch 
scalo in nhcet 64 1, fallirlg in K ~ ~ i p u r  (C. P.)  and Sambelpur (Orissa) 
dintricts, and in I'i~tnn St i~ t e  ( Eastern States Agency). Two surveyorfl 
were traneferred to No. 4 Party from 1st January and the camp wafl 
lator reinforced hy I Hurveyor from camp (3 ) .  
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Camp (a).-Mr. C. T. Hurley (Class 11) with Mr. A. R. Khan 
(U. S. S.) and 10  surveyors completed 1,184 square n~iles of original 
survey on the 1-inch scale in sheet 64 L falling in Raipur district (C. P.) 
and in Sambalpur and Koraput districts (Orissa). In  February, the 
camp was reinfol-ced by 1 surveyor from camp (8). 

Camp (3).-Mr. H. H .  Phillips (Clues 11) with 7 surveyors, 1 
computer and 1 draftsman completed S31 square miles of original survey 
on the 1-inch scale in sheets 64 H and L falling in Raipur district (C. P.). 
In February, 2 surveyors were releasecl to reinforce camps (1) and (2). 

Triangulation.-AIessrs. Mohcl. Alauddin (Class 11) and Mohabat 
Ali (U. S. S.) completed the triangulation of 2,243 Elquare ~ni les  in sheet 
65 A falling in Chiinda district (C. P.) and in Bastar State (Eastern 
States Agency). 

97. Description of country.-Except  in sheets 64 H/13, which 
was open cultivilted plains, and 64 L/9, 10 alicl 11 which were cultivatecl 
plains interspersed with jungle clad hills, the country consisted almost 
entirely of undulating country covered with fairly dense jungle and high 
gr;~ss. This ir~cludes the S o n ~ b i r a  plateau, which is about 40 n~iles long 
with a greatest width of soule 12 miles and stands about 1,000 feet 
above tlle surrounding country. Most of the countrjr had to  be surveyed 
by traverse methods, and consequently progress was rather slow. 

98. Miscel laneous.-The health of the party was goocl, though 
part of the area was reputed to  be bud 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 1937 
and 2 khalasis while on duty died of nlalarin in the Raipur Hospital. 

99. Recess duties.-The 12 1-inch sheets were fair mapped 
by 3 drnwing sections under Messrs. E. N. Sa l~a ,  D. N. Sahn and 
H. H. Phillips (1111 Cl;~ss  11) respectively. The computing section under 
Mr. Mohd. Alauddin completed a11 work in hand, anci Messrs. Mohd. 
Alauddin and Mohabat Ali computed their own triangulation. 

., No. 12 Party. 

0,lfirer i r i .  clanr~/e.-Csptnin R. H. Sams ,  I L . E .  

100. General.-The survey operations of the party in sheets $9 N, 
79 0 and 84  C inclutlcd the survey of part  of Kozkllnli district, the 
conlpletion of Chittagong distlmict and Chittagong Hill 'l'rncts of Eengnl 
on the 1-inch and &-i~lcll cci~les, and the co~npletion of Akynb district of 
Rurma on the 1-inch : I Y I ~  h-inch scales. 

During a pu~iitive espeditio~l untler thv Deputy Col~~missioner, Siiglrrt 
Hills district in l)c*ce~lil)er, slirvey operations on the +-inch scale were 
carried out in the C?ontrol and 'I'rilx~l i \ re :~s  ad,joi~iing tho Ni ig :~  Hills 
district of Assilln. 

Tri:~ngnlation ;~ncl travcrse for  Inturc? 1 -inch snrvctys were c:~rriud 
out in the Garo Hills n11d Gofilpiirii districts of Absn111, . : I I I ~  in Bo:trr:l, 
I ) i r ~ ~ i ~ ~ ~ i r ,  MyrnensingI~. l<~jsh i i l~ i  : ~ n d  Itnt~gpur districts of E3eng:~I utltl 
Cooch Behiir State of Eastern States Agency in sl~eots i S  C tbnd G. 
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The field headquarters of the party opened a t  Chittagong on 28th 
October 1937 and closed on  11th  April 1938. 

101. Personnel . -The strength of the party was 1 Class I officer, 
5 Class I1 officers, 5 Upper Subordinate officers, and 36 Lower Sub- 
ordinates including 26 surveyors. 

102. Areas surveyed.- 
4.9 square miles of 2-inch original town survey for 1-inch 

mapping. 
3,139 square miles of 1-inch original survey. 

555 square miles of +-inch original survey. 
200 square miles aproximately of &-inch correction survey. 
675 square miles of triangulation for 1-inch survey, the 

reconnaissance of which had been complgted last 
season. 

1,116 linear miles of traversing. 

103. Field work was organized as follows:- 
Camp (I).-Mr. W. H. Strong, M.B.E., (Class 11) and 10 surveyors 

completed 529 square miles of original survey on the 1-inch scale and 
555 square miles of original survey on the 4-inch scale, in sheets 84 C 
and 79 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 (%').-Mr. A. R. Quraishi (Class 11) with Mr. A. P. Datta 
(U. S. S. ) and Mr. C. H. Fernandez ( U .  S. S. ) for two .months only, and 
8 surveyors completed 1,203 square miles of original survey on the 1-inch 
scale in sheet 79 N. 

Camp (3).-Mr. A. Ahad (Class 11) with Messrs. L. J. Bagnall and 
N. L. Gupta (both Class 11), Mr. Hari Singh, for two months only, and Mr. 
S. E. P. Mathur (both  U. S. S.), and an average of 13 surveyors comple- 
ted 1,407 square miles of original survey on the 1-inch scale in sheets 
79 N and 0, as well as 4.9 square miles of Chittagong town survey on 
the 2-inch scale for 1-inch mapping. 

In  all camps field blue prints were utilised. The material for these 
blue prints was obtained from the Survey of India preliminary editiws 
for  the areas of plain in Nonkhsli and Chittagong districts of Bengal, 
while for  the hilly and heavily wooded portions of Chittagong district, 
I-inch reductions from 4-inch air surveys were used and proved to be of 
great value. 

Nokhu Expedition.-In December, surveyor K. S. Loverwell accom- 
panied the Nokhu punitive expedition to  the Control and Tribal Areas 
adjoining the Xiiga Hills district of Assam, and completed approxinlately 
2 i 0  srluare milea of correction survey on the &-inch scale in sheets 83 J, 
K,  N nn(1 0. 

Tri~b~!l~,l(s~ion.-Mr. Hari Singh ( U. S. S. ) carried out triangulation 
of 675 Hcluare miles in sheet 78  G, the reconnaissance for which was 
cornplete~l hy him in seaRon 1936-37, 

T ~ . ~ ~ a e ? . ~ e . - ~ i g o r o l l ~  traverse was carried out in sheets 78 C and 
O for I -inch nlirvey for He;knon 19.35-39. 

A total of 1,116 linear miles of traverse wa8 completed by the party. 
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104. Description of country.-The area surveyed by camp (1) 
in Chittagong district and Chittagon? Hill Tracts of Bengal and in Akyab 
district of Burma consisted mostly of dense jungle clad hills, rising in 
Burma to 2,500 feet and included part  of the Miitiimuhari Reserved 
Forest in Chittagong Hill Tracts. The hills were drained by intricate 
systems of n ~ l a s  and divided by cultivated plains. 

An area of coastal plain, interspersed with t'idal creeks and channels, 
was also surveyed in Chittagong district. 

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

Camp (3) had considerable areas of low densely forest-clad hills with 
tortuous drainage systems and divided by broad and densely populated 
cultivated plains, in Chittagong district and Chittagong Hill Tracts. 

Communications throughout were good, except in the eastern parts 
of the area of camps (I) and (3) where only coolie transport was available. 

Health.-There were several cases of malaria, but  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 t,races of wild elephant and deer were found in the 

jungles of Chittagong Hill Tracts and Burma. Jungle 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 Noiikhdi district. 

106. Recess duties.-The party was organized in three draw- 
ing sections under Messrs. 0. D. Jackson, A. R. Quraishi and A .  Ahad 
(all Class 11). 

The 18 1-inch sheets surveyed during the season were fair mapped. 
The computations for the traingulation and traverse carried out 

during the field season were completed by the end of recess. 
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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 areas are approxilllately the same as those 
of the former Southern and Burma Circles respectively, abolished in 1932. 

No. 6 ( S o u t h  I n d i a )  Party. 
Oficer in chavge.-Major G. W. Gemmell, I . A .  

108. General.-The party was engaged on 1-incll and &-inch 
topographical surveys in Bastar State, Central Provinces, Muclr:~s and 
Orissa and also on triangulation and tlleoclolite traverse for the control 
of next season's 1-inch survey in Holnbay and the Deccan States. The 
camp allotted to work in Bastar State, Central Provinces and Orhs:~, took 
the field at the beginning of Oct,ober. Triangulators, traversers and the 
remaining field personnel took the field a t  the end of Kovember. Field 
headquarters was established at Nidadavolu in West Godiivari district 
on 26th November. All field personllel had returuecl to  recess in Bangalore 
by the end of April. 

109. Personnel . -Field strength was 2 Class I, 3 Class 11 
and 6 U. S. officers and 42 surveyors. 

The strength of the permanent Drawing Section at Bangalore 
engaged on compiled mapping, computing and n~iscellaneous drawing 
was 1 Class I1 and 2 U. S. officers, 5 drnftsnien, 7 surveyors and 
2 computers. 

110. Areas surveyed.- 
4,304 square miles of 1-inch original survey. 
1,120 square miles of a-inch original survey. 
6,337 square miles of triangulation. 

257 linear miles of traverse for control of approximately 
b: 494 square miles of future 1-inch survey. 

11 1. Field work was organized as follows :- 
Camp (I).-Mr. P. A. Thomas (Class 11) with 1 U. S. officer 

and 12 surveyors completed 280 square miles of 1-inch original sqVeY 
in Bastar State and in Koraput district of Orissa in sheet 65 E as 
well as 1,120 square miles of +-inch original survey in Bastar State1 
in Raipur district of Central Provinces and in Koraput district of Orissa 
in sheet 65 I .  6 surveyors of this camp were subsequently transferred 
t o  camp (5) .  

Camp (??).-Mr. E. N .  Natesan (Class 11) with 9 surveyors completed 
1,139 square miles of 1-inch original survey in Kistna and in West 
Qodiivari districts of Madras in sheet 65 H. 

Camp (3).-Mr. K. B. Muthanna (U. S. S.) with 5 surveyors corn- 
pleted 702 square miles of 1-inch original survey in Kistna and in West 
Oodiivari districts of Madras in sheet 65 11, 

Camp (4)-Mr. H. N. Murti Rao (U. S. S.)  with 6 surveyors corn- 
pleted 757 wquare miles of 1-inch original survey in West G O C ~ C ~ ~ ~  
and in Eaet Oodiivari districts of Madras in sheet 65 H. 



Camp (5)-Mr. M. R. Nair (Class 11) with 1 U. S. officer, 10 sur- 
veyors and 6 surveyors transferred from camp ( 1 )  completed 1,426 
square lniles of 1-inch original survey in West Godiivari and in East 
Goclavari districts of Madras in sheets 65 H and L. 

Triangulation.-Lt. R. C. A. Edge, R.E. (Class I), triangflated an  area 
of 1,067 square miles in Belgaum, L)h;trw%r and North Kanara districts of 
Horr~bay in sheet 48 I .  Mr. M. A. Azim, I.D.S.M. ( U .  8 .  S.), reconnoitred 
an area of 3,990 square miles in Belgaum and Bijiipur districts of Bombay 
and in the Deccan States in sheet 47 P. Stations and points of old 
triangulation were identified and flagged and the existing framework 
supplemented where found necessary. Mr. B. B. Kuttappa (U. S. S.), the 
Assistant Camp Oficer of camp ( I ) ,  triangulated the 280 square milea 
of B a s t p  State and Z(oraput district which was surveyed on 1-inch scale 
by this camp. 

Traverse.-Mr. A. Sl~amatlna (U. S.  S.) supplemented Lt. Edge's 
triangulation by 257 linear miles of theodolite traverse in Dh l rwi r  and 
North Kanara districts of Bombay in sheet 48 I. 

112. Description of count ry . - In  Bastnr State and Orissa in 
sheets 65 E and I, the country surveyed is for the most part  an  undulating 
and densely wooded plateau a t  about 2,000 feet elevation. I n  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 ~ i e w  of the surrounding country. These were of 
great assistance to surveyors, but for the most part  detail had to  be 
laboriously surveyed by plane-table traverses controlled by occasional 
fixings made in high tree machans. Outturn in consequence was restrict- 
ed. In  the east, the plateau gives way almost abruptly to lower ground 
in the Central Provinces and Orissa a t  about 1,000 feet elevation. The 
ghl~ts 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. 

I i  the Icistna, West GodSvari and East Godiivari districts of Madras 
in sheets 65 H and L the country varies from undulating uplands north 
of tife Ellore Canal to a densely populated aud highly irrigated riverain 
plain extending almost to the coast. At the mouths of the Godiivari are 
mangrove swamps. Survey in this area was carried out chiefly by 6yS- 
hrmtic plane-table traverses col~trolled by the previous two seasons' 
theodolite traverse framework. 

Frameworlr operiztions were in two very different 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 ~ ~ l h e r e  the only :~vailable water is t o  be 
found. The country presents no serious difliculties to  the trinngulator. 

In  the Belgau~n, D h S r w ~ r  :lnd Worth Knnnrn districts of Bombay in 
sheet 45 I the country is mainly densely wooded plateau and low hills to  
the Western Ghiits, where the plateau yives way through less heavily 
wooded hills to the Goanese plain below. The area is sparsely inhabited and 
malarious from the close of the S. I\'. monsoon to the end of December. 
The plQeau 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 difficult and expensive. An area of about 180 square miles 
in the Kalinadi River basin has  bee^ reconnoitred only and left for 
triangulation next season before survey commences. 

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

113. Miscel laneous.-The health of the party was good in spite 
of the reputation for malaria which is held by the portions of Orissa and 
the Korth Kanara forests in which the party was employecl. Normal 
precautions, including quinine prophylactic measures were taken-and the 
few cases of malaria in  Orissa were effectively treated in a local hospital 
with atebrin injections and plasmoquin. One khalasi died in Orissa of 
imported dysentery. A coolie engaged oh jungle clearing in North 
Kanara died as a result of a fall from a tree and one khalasi died of 
cholera a t  party field headquarters in West Godavari. 

114. Recess duties.-Fair-mapping 'of  the season's original 
survey was completed by 5 sections under Messrs. E. N. Natesan (Class II), 
P. A. Thomas (Class II), H. N. blurti (U.S.S.), K. B. Jiuthanna 
(U.S.S.), and B. B. Eut tappa (U.S.S.). A section under Mr. B. N. 
Murthy (Class 11) examined all primary mapping after subrlrission by set- 
tion officers. Mr. M. A. Azim, I.D.S.M. (U.S.S.), ami&ed in this section 
after computing his own triangulation. Mr. B. N. Murthy (Class 11) 
supervised the work of the Computing Section- under Mr. A. Shamanna 
(U.S.S.). 

The Drawing Section under Mr. N. S. Harihara, Iyer (Class 11) assist- 
ed by Mr. Kohli (U.S.S.) and Mr. Cabral (U.S.S.) was engaged through- 
out the year on compiled mapping miscellaneous duties connected 
with office copy corrections, records and map sales. 

Burma Survey Party. 
Major Q. F. Heaney, R.E., to 16-4-38. O f i e r  in charge.- 
Major H. W. Wright, R.E., f rom 17-4-38. 

115. General.-During a protracted field season, from Novelnber 
to  June, the party carried out topographical surveys on the l-inch 
of parts of the high Karen and Shan hills, the  Sittang valley and the 
low forested hills of the Pegu Yomas, as well an triangulation and 
theodolite traversing for future surveys. 

Party headquarters opened a t  Toungoo on the 16th November 
and closed on the 11th Yay 1938, but the field personnel were not 
finally withdrawn until the midclle of June. 

116. Personnel.-  he initial field strength of the party w" 
Cla8s 1, 3 Class I1 and 5 U. S. ofticere, 37 surveyors, 2 ~ 0 m ~ ~ ~ ~ ~ ~ ,  
4 clerks and 1 etore-keeper. In addition, a Drawing Section under 
Class 11 officer with 1 U. S. officer, 12 draftsmen, 1 clerk and map 
 record^ clerk, remained in Maymyo throughout the year. 2 draft6men 
were invalided and 3 draftsmen were transferred from Calcutta in 
1938. 
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Mr. D. N. Saha (Class 11) and Mr. S .  K. Guhs (U. S. S.) were 
invalided out of the area in December and March respectively, while 
Mr. I?. M. Hawley and Mr. C. T. Hurley (Class 11) joined the party in the 
field on 2 ls t  April 1938 and 2nd May 1938 respectively, and relieved 
Mr. C. P. E. Davenport (Class 11) of the camps (4) and (3) respectively. 

Major H.  W. Wright, R.E.,  relieved Major G. F. Heaney, H.E., on 
16th April; Mr. A. F. Murphy (Class 11) relieved Mr. C. S. McInnes 
(Class 11) of the charge of the Drawing Section in March 1938. 

117. Areas surveyed.- 
2,246 square miles of triangulation for 1-inch surveys. 
1,190 linear miles of theodolite traversing for 1-inch surveys. 
3,110 square miles of 1-inch original survey. 

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

in areas of previous modern forest surveys. 

118. Field work was organized as follows :- 
Camp (I).--RIr. H .  M. Critchell (Class 11) with 9 surveyors re- 

inforced by one surveyor in April, completed 1,367 square miles of 1-inch 
original survey and 24 square miles of 1-inch supplementary survey 
in sheets 94 A and B in the Toungoo district, Karenni and the Southern 
Shan States. 

Camp (,%').-Mr. D. N. Saha (Class 11), who on 13th December . I937  
was invalided, and relieved by Mr. A. K. Sen Gupta (U. S. S.) with 
13 surveyors decreased by one in November, and by another two in 
March, completed 1,034 square miles of 1-inch original survey and 480 
square miles of 1-inch supplementary survey ip sheet 94 A in the Toungoo 
and Yamethin districts and the Southern Shan States. 

Camp (3)-Mr. A. K .  Sen Gupta (U.  S .  S. ) relieved by Mr. C. P. E. 
Davenport (Class 11) in December 1937, with 1 U. S .  oficer and 10 
surveyors increased to  12 in March, completed 709 square miles of 
1-inch original survey and 29 1 square miles of 1-inch supplementary 
survey in sheets 94 A andB in the Toungoo district. Mr. C. T. Hurley 
relieyed Mr. C. P. E. Davenport in May 1938. 

Camp (4).-Mr. C. P. E. Davenport (Class 11) relieved by Mr. F. 11. 
Hawley (Class 11) late in April 1938, with 3 U. S. officers, of whom one 
was invalided in March, and 7 Lower Subordinates including 2 computers 
reinforced by a third computer for 29 months, completed 2,246 square 
miles of triangulation in sheet 85 M in the Prome, Thayetmyo, Toungoo 
and Yamethin districts and 1,190 linear miles of theodolite traversing, 
covering an area of 4,521 square ruiles in sheets 85 i?: and 0, and 94 B 
and C in the Henzada, Pegu, Thaton, Tharrawaddy and Toungoo districts. 

Three one-inch sheets of the area travergecl' in 94 B were s u r ~ e y e d  
during the season. Difficult and unhealthy country compelled the cur- 
tailment of the traverse programme. 

119. Supplementary Surveys.-1-inch scale reciuctions of the 
outline of old style 4-inch scale Reserved Forest maps 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.- 
Blue prints of post-1905 Reserved Forest maps on scale 4 inches to 

1 mile with contouring were generalized and inked up  and then reduced 
to  scale 14-inches to 1 mile. These reductions were printed in black and 
mosaiced. 

Reductions on the 1-inch scale of the mosaics covering a total area 
of 305 square miles were then printed directly 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 tho west. 
These 'low hills are very malarious, have very few paths and a sparse 
population, mainly Karens who change their village sites about every 
other year. This area had rrlostly to  be surveyed by plane-table travers- 
ing, and presented difficulties in the obtaining of food and transport. 

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

I1 oficer, 1 U. S. officer, 1 surveyor and several of the Alaymyo khalasis 
were invalided out of the area; while some surveyors and a large number 
of khalasis'were admitted into the local hospitals. 

C1intute.-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 
resulted in the loss of many working days and the protraction of the 
field season into the monsoon caused difficulties and discomforts. 

Burntnnisntion of Khcc1c~sis.-The recruitment of new men from 
India was discontinued experimentally. I n  addition to  the usual recruit- 
ment of Burmans as temporary hands, a number of Burmese khalasis 
were, for the first time, recruited from Maymyo. 

123. Recess duties.-The fair mapping of 9 out of the 15 1-inch 
sheets surveyed was carried out by three drawing section6 under hl&srs. 
H. M. Critchell (Class 11), C. T. Hurley (Class 11) and A.  K. Sen 
Gupta (U .  S. S. ). 

Mr. F M. Hawley (Class 11) was in charge of the Computation 
Section. 

The Drawing Section under Mr. C. S. McInnes (Class lI) ,  and later 
under Mr. A .  I?. Jfurphy (Class 11), carried out the preparatan of colour 
patterns and grid originals, reisaue work, compiled mapping. nlai~l. 
tenance of office copies and lnnp record and issue duties. 

Mr. H. M. Critchell (Class 11) also supervisecl the preparation of re- 
served forest mlterinl for supplementary surveys incorporation dur- 
ing 1938-39 tielcl operations. 



1X.-MISCELLANEOUS SURVEY REPORTS. 

Training School, Dehra Dun. 

Mr. B. T. Wyatt, v.D., to 4-7-38. 
Oflcer in charge.- llai Sahib R. 13. blathur, from 6-7-38 to 15-9-38. 

Charge held by D. G. B. from 16-9-38. 

124. Class I probationers.-After coinpleting his course of ins- 
truction in field and recess work in the Training School, Lieut,. Gurdip 
Singh, L A . ,  was transferred to No. 5 Party (E. C.) during April 1938, fur 
further training. Lieuts. Gambllir Singh, I . A . ,  ant1 Rajintler Singh Kidha, 
I . A . ,  joined the Training School in Novel~iber 1937, Lieut. I). M .  Clementi, 
R.E., in March 1938, Lieuts. R. T. L. Kogers, R . E . ,  and L. H. Williau~s, n . ~ . ,  
in April 1938. 

Thalat ter  Class I I .A.  and 1E.E. probationers underwent conrse of 
plane-tabling on a large scale ancl then on the 4-inch and 2-inch scales in 
the field. They also devoted short periods to tri:~ngulation, traversing, 
levelling,. astronomy, e tc. 

During recess they were given instruction in computing, clrawing, 
reproduction and other branches of survey work, 1.A.  candiclates receiv- 
ing some supplementary instruction in mathematics. 

125. Class 11 Probationers.-Two probationers, after receiving 3, 

similar course of instruction, were trarlsferred to No. 4 Party (E. C.) dur- 
ing October 1937 for further training. 

126. Upper Subordiqzate Semite Probcttio,t~ers.-After a conrse 
of instruction in field and recess work, the Geodetic Computer who nras 
appointed in February 1937, wae transferred to the Computing & Tidal 
Party in August 1937 for further training in geodetic work. 



PART 4.-MAP PUBLICATION AND OFFICE WORK. 

From 1st April 1937 t o  31st March 1938. 

X . - I N T R O D U C T I O N  AND PERSONNEL. 
127. Index maps C to G ,  a t  the end of this Report, -form 

the most i m ~ o r t a n t  adjunct t o  P a r t  4, as they show the progress of 
publication i o  date for all standard aeries of modern maps, excluding 
transfrontier work. 

128. Letter press.-Apart from Sec t ions  X (Introduction) and 
X I V  (the annual report of the Jlathematical Instrutnent Office), Part 4 is 
divided into three rnain Sections :- 

S e c t i o n  X I  shows all publications and map issues for the year. 
S e c t i o n  X I 1  shows all the fair drawing, whether completed for  

publication or still in hand, carried out by the 
various drawing oilices and field parties. 

S e c t i o n  X I I I  describes the work of the printing and miscellaneoue 
offices, excluding tha t  of the Computing and Tidal 
Party, whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

1 29. Personnel.- 
Calcutta. Director, Map Publication. 
C o l o n e l  J. D. C a m p b e l l ,  D.S.O., t o  8-10-37. 

L t . - C o l .  L. H. J a c k s o n ,  I.A., from 9-10-37 to  28-2-38. 
C o l o n e l  F. B. Scott, I.A., from 1-3-38. 

Chief D ~ ~ t c f t ~ ~ ~ ~ ~ w - A l r .  F. H. Grant, t o  8-12-37 and from 15-1-38. 
, 9 ,) ,, P .  C. Mitra, from 9-12-37 t o  14-1-38. 

Yo. 1 D ~ ~ a z u i n g  Office. Bng~*aving Office. 

O.C. hlr. hL. M. Mudaliar, M.A., t o  1-3-38. Mr. A. R. J. Dalziel, Head Engraver. 
,. F. E. Selfe, Asstt. Head Engraver. 

,, Lt.-Col. L .  H. Jackson, I . A . ,  from 2-3-38. to  14-11-37 and from 89-11-37. 
11 hlr. P C. Mitra, B.A., H .  D., to  1-8-37, ,, G. J. Shaha, Offg. Asstt. Head Eugraver, 

from 9-10-3: to  8-18-37 and on 15-1-38. from 15-11-37 t o  28-11-37. 

,, ,, J. C. St .  C. Pollett, H .  D., from 2-8-37 Photo.-Litho. Ofice. 
to  8-10-37, f rom 
9-12-37 to 14-1-38 0.C. Lt.-Col. W.  J. Norman, M.c., R.E. 
and from 16-1-38. Jfanagers & Assistant Managers. 

I S  !I ,, 8 ,  to 17-4-37 Mr. S. Colquhoun, Manager, Litho. 
and from 19-6-37. ,, I?. R. Vandyke, Manager, Photo., 

,, ,, A. I?. Murphy, to  28-2-38. t o  16-9-37 and from 8-12-37 to:2-1-38. ,, L.  H. Mordue, Offg. Manager, Photo.,! r ,, ,, D. N. Banerjee, L.C.E. from 29-1-38. 
,, ,, M. M. Qnapathy, B.A., from 23-4-37. I I  P P  ,, Asstt. ,, Litho., 

to  21-4-37. ,, ,, Mahboob Alam Khan, B.SC., 
from 22-11-37. ,, H. G. Phillips, Offg. Austt. Manager, 

Litho., from 22-4-37. 
,, ,, R. N. Hastir. ,, K. L. Dev, Asstt. Manager, Photo. 

U.S. ,, Kodandera Ganapathy Mandanna, ;Map Record and Issue Otflce. 
to 11-12-37 and from 14-3-38. 0.c. MT. 0. N. pushong. 

,, ,, Pratnl  Chandra Sen Gnpta, B.SC. -Wathematical Inst~qument Offlce. 
,, ,, Girija Sonker Ragchi, Mr. S .  Woodhouee, Superintendent, retired, 

t o  21-8-37 and from 9-11-37. from 4-8-37. 

,, ,, Atul  Chandra Maulick. ,, R. C. Malcolm, F.R.M.s., F.R. met. soc., 
Offg.lSupdt.,!to 3-8-37. 

,, ,, Suresh Chandra Chatterjee, ~ . s c .  I 1 1  , 9 ,, ' Supdt., from 4-8-37 
T t o  29-3-38, ,, ,, Nagendra Chandra Naug, ,, 8. Lacamp, Offg. Supdt., from 30-3-38. 

t o  11-12-37 andf rom 3-1-38. ,, ,, ,, Asett. Supdt., to  29-3-38. 
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Dehra ~ u n .  Director, Geodetic 
Branch. 

Colonel C. M. Thompson. 
3-o, 2 D~.a~oi,bq Ofice .  

O.C. Nr. D. K. Rennick, M.B.E. 

I I  ,, Noqulmuddin Ansari, B.A. 

,, ,, Jugal Behari Lal. 
,, ,, K. C. Gosain, from 8-4-37. 

17.5. ,, N. M. Bopaiah. 

Fo,~*est lMnp Ofice.  
I1 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. ,, B. B. Shome, to 8-11-37. 
,, ,, N. C. Roy, from 18-7-37. 

~omnko't i tz~ & T i ~ l a l  P a ~ t y .  
O.C. Major G. Bomford, R.E. 

Photo. -2inco. Sect ion. 
Mr. S. C. Aratoon, to 1-4-37. 
,, H. J. Peychers, from 2-4-37. 

Letterpl-ess Printing Section. 
Mr. H. H. Williams. 

Simla. Director, Frontier Circle. 

Colonel S. W. Sackville Hamilton, 
D.S.O., to  30-9-37. 

Lieut-Colonel E. A. Glennie, D.S .O. ,  
R.E., from 1-10-37 to  19-10-37. 

Colonel J. D. Campbell, D.S.O. ,  
from 20-10-37. 

No. 6 Dvnwing Ofice.  
O.C. Lt.-Col. E. A. Glennie, D.s.o., R.E., 

to 12-11-37. 
,, Lt. D. E. 0. Thackmell, R.E., from 13-11-37. 

II  Mr. 
Bt #, 
, I  9 ,  

1 ,  ,, 
1, . I  

U . S .  ,, 
9 ,  9 ,  

1 )  ,, 

SURVEY SECTIOK. 
H. M. Critchell, to 20-9-37. 
Chuni Lsl Kapur, R.S. 
B. N. hlurthy, ~ . s c .  
M. D. Nangia, B.A., from 20-8-37. 
Tirlochan Singli, c.E., from 3-9-37 

to 8-10-37. 
Ghulam Hasan. 
Khushal Khan, from 13-6-37. 
G. C. Aggarwala, B.A. 

ARMY SECTION. 
Captain T. A. Whitmarsh, H.D., from 22-2-38. 
S/Cdr. J. G. Wilaon, H.D., to 21-2-38. 

Shillong. Director, Easter 
Circle. 

Colonel F. J. M. King. 

0. C. Mr. John RlcCraken, M.B.E. 

U.S. ,, 31. M. Shah. 

,, ,, A.  9. Maitra, B.A. 

Bangalore. No. 6 (South India) 
Party. 

O.C. Major G. W. Gemmell, I.A. 

I Lieut. R. C. A. Edge, R.E., from 2-9-37. 
II  Mr. N. S .  HsrihsnIyer .  
,, ,, E .  N .  Nstesan, B.A. 

,, ,, M. D. Nangia, B.A., to 19-4-37. 
,, ,, M. R. Nsir,B.A. 
,, ,, P. A. Thomas. 
0.8. ,, H. Narasimha Murti Rao, B.A. 

,, ,, J. A. Cabral, from 28-9-37. 
,, ,, Mohabat La1 Kohli. 
, , , , Muhammad Abdul Azim, I.D.S.M. 

,, ,, K. B. Muthanna. 
,, ,, B. B. Kuttappa. 
,, ,, Muhammad Mushfa, to 11-6-37. 
, , ,, A.  Shamanna 
, ,, M. A. Faruquie, B.A. 

Maymyo. Burma Survey Party. 

O.C. Major G. F. Heaney, R.E. 

1I Mr. F. W. Smith, to 3-9-37. 
,, ,, C .  S. McInnes, to 21-3-38. 
,, ,, A. F. Murphy, from 14-3-38. 
,, ,, H. 11. Critchell, from 21-10-37. 
,, ,, C. P. E. Davenport. 

,, ,, D. N. Saha, to 13-12-37. 
U.S. ,, A. K. Sen Gupta. 

,, ,, H. K. Kar. 
,, ,, A. K. Talapatra, B.A. 

,, ,, Muhammad Mustafa, from 28-6-37. 

,, U On Ba, A. T. M., from 1-8-37. 
,, Mr. S. K. Guha, from 9-9-37. 
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XI.-PUBLICATIONS AND ISSUES. 
130. P u b l i c a t i ~ n ~ . - T h e  publications of the Department for the 

year are shown in  the following three tables, of wiiich Table I shows map 
publications at the various presses, Table I1 shows the progress made in 
publication of modern topographical maps, and Table I11 shows the more 
important letterpress publications. 

Table I (a)-Maps published 

Class of maps. 

GENERAL MAPS. 
Maps of India ... ... 

GEOGRAPHICAL MAPS. 
Southern Asia Series ... 
Indie and Adjacent Countries ... Series ... 
Carte Internationale du Monde 

TOPOGRAPHICAL MAPS. 
Quarter-inch, Modern ... 

... I 9  (Prely .) 

... ,, (Provl.) 
Half-inch, Modern ... 
One-inch, Modern ... 

,, (Prely.) ... 
,, (Provl.) ... 

... Old style maps ... 
SPECIAL MAPS. 

... Provincial maps ... 
... City k Town Guide maps 

... Index maps ... 
Miscellaneous maps ... 

... 

at Calcutta, during the year 1937-38. 

Scale. 

Total I 1 131 1 380 / 320,550 1 4.06.632 

New 
publica- 

tions. 

27953 
16,024 
2,353 
9,373 
7,289 

Menceuvre and Radius maps ... 
... Other maps ... 

Plans and diagrams ... 
Illustrations ... ... 
Miscellaneous ... ... 

Revised 
editions, 
new edi- 
tions and 
reprints. 

, 9,759 

864 

17,461 
5,408 

34,773 
642 
622 

49,985 
2,46,295 

17,675 
5,474 

705 

3,770 
2,712 
3,806 
6,981 

Departmental. 

Extra-departmental. 

Total ...I ...... I 5381 6 3 1  321.1681 62.792 

Various 

l:2 million 

1:l  million 
I )  

l"= 4 miles 
I I 

9 I 

lf'=2 miles 
l"= 1 mile 

, I 

I I 

Various 

Various 
1 9  

7 ,  

I ,  

Various 
I P 

9 I ...... 
...... 

Gencrnl t C3eogrnphicul  naps 
Topographicnl mnpu ... 
Flpccinl rnnpm ... ... -- 

Number of 
copies 

printed. 

Value. 
RE, 

...... 

1 

... 
1 

... 

16 
1 

... 
36 
60 
... 
1 

... 

... 

... 
3 

12 

...... 
181 
61 

257 
89 

72% - 
Total for Burma ...I ...... I 

- - - . -  
20 ( 12 1 12.382 1 16.520 

- -- _ - _--- 
Total Extra-departmental 1 ...... I 558 1 75 ( 333,550 / 79.320 

Grand Total ... 1 ..... I 689 1 456 ( 654,100 ( 4.85.952 

NOTES.-(~(~lcuttr;c.-In additio11 to the work shown in Table I(a)r 
1fltzg5 copies of 165 mapa were gridded during tht, year, 

Map8 published fov the  Gout. of Burma. 

Various ...... 219 
I ?  1 ,.!O 1 i 1 11,443 
9 1  

463 
15.551 

614 

3 

2 

27 
9 

3 3 
... 
2 

13 
180 

10 
1 
2 

3 
2 

5 6 
3 7 

12 
3 3 

9 
1 
8 

7,854 

432 

10,998 
2,704 

22,660 
428 
623 

24,861 
159,657 

10,676 
5,474 

429 

1,554 
1,106 

41,645 
29,450 

8,343 
34,280 
18,915 
60,893 

. 198,737 







PUBLICATIONS AND ISSUES. 6 9 

Table I(b)-Maps published at Dehra ~ ; n .  

Ciass of maps. 

... Cantonment maps 
Forest maps ... 
Jliscellaneous ... 

New Reprints Kumber of 
Scale. publica- and new copies 

tions. editions. printed. I I i 
I I I 

Depnrttnentai. 
Various 3 4 7 6,606 

1 e 1 1 1 4,234 
Various 38,946 

Value. 
Rs. 

... ... Total 1 1 35 1 179 1 49,785 1 22,278 

Maps ... ... 
Plans and diagrams ... 
Charts ... ... 
Forest maps ... 

... .. Total. I 1 81 ( 55 1 22.642 1 10,092 

... ment & Forest) 4"=l  ~ n i l c  
- 

.Extra-degartntental. 

Total Extra- 
degartmental ... 

~ ~- 

... ... Grand Total / 1 116 1 240 ( 72.964 / 32.838 

6,180 
12,264 
2,052 
2,146 

Various 
1 ,  

11  

9 ,  

~ - - - - - - - - - - - - - - - 

NOTES.-Dehrct Diin.-In addition to the work shown in 'l'able 
I(b) above, 2,802 prints of 443 originals, consisting of plane-table 
sections, triangulation chart,a and forest maps, &c. were printed. 45 
chocolate prints and 36 Brolnicle prints were also printed and 494 prints 
of 144 originals for Eurlna Survey Party. 

Table I(c)--Maps published at Quetta. 

3 9 
11 
... 
3 1 

2 0 
13 
17 

5 

Maps ... ... 
... Plans and diagrams 

... ... 

Class of maps. 

Various 12 2 69 

9 I 16 1 117 

11 12 19 4,136 

Reprints 
and new 
editions. 

Vnlue. 
Rs. Scalc, 

Numbcr of 
copies 

printed. 

Total ... 

New 
publica- 

tions, 

Plnnb: and diagrams ... 

Total ... 

Various 6 2 7 631 

... ! I  4 271 

... 3 ,  2 190 

Grand Total ... ( ... 1 51 1 40 / 5.414 / 1,402 



PUBLICATIONS AND I9SUES. 

Table I (d)-Maps published at Murree and ~ i s a l ~ u r  
Cantonment. 

Class of maps. 

Maps ... ... 
Plans and diagrams ... 
Charts ] including pano- Forms ramaa 

Scale. Value. 
Rs. 

Departmental. 

Fiumber of 
copies 

printed. 

Fiew 
publica- 

tions. 

Various 

1 9  

9 I 

Total ... I ... I ... I ... 1 8.790 1 1,952 

... ... ... Total ...I I I 1 3.4311 889 

Reprints 
and new 
editions, 

... 

... 

... 

... 

... 
..a 

Maps ... ... 
Plans and diagrams ... 
Charts ] including pano- Forms 

ramas 

-- - - - ~ 

Grand Total ... 1 ... I ... I ... 1 12,221 1 2,841 

901 

...... 
7,889 

Eztra-departmental. 

Various I ... 2,762 ' 1 616 I I 
9 9 

! I  

I 9  , ,  published in previous 
years 1 3,132 1 922 1 308 

Table II(a)-India-Abstract of Modern Topographical Mapsl 

I I I 

Total published ... 1 3.192 1 958 1 3 2 i  

... 

... 

I I I 

... Kumber of sheets in Indin 1 5.185 1 1.344 1 377 

~uarter-inch 
maps. 

One-inch 
maps. 

Table I1 (6)-Burma-Abstract of Modern Topographical Maps. 

... 

... 

Topographical maps published in 1937-38 1 60 1 56 1 16 

Half-inch 
maps. 

One-inch Hnlf-inch I maps. ( mapi. mnps. 

...... Topogrnphicnl mnps published in 1937-38 I 
,, published in previou~ 

Sear8 1 588 I 189 1 57 
. - -- - - - - -- - - I - -  .-- -- 

Totnl pnbilaherl ... 606 1 190 1 57 
I 

...... 
669 

Number of sheete in Burma ... 1 1.033 1 286 1 73 

...... 
233 



Table 111.-Letterpress publications. 
(a) ~ U B L I S H E D  AT CALCUTTA. 

' 1. General Report of the Survey oi  India: 1987. (425). 
2. Supplement to the Surrey of I ~ l d i a  lteports, 1937. (125). 
3. Survey of India Notes,-issued monthly. (3.000). 
4. List of Maps l'ublished,--issued ino~lthly.  (4,800). 
5. Supple~nentary List of Mnps Published,-issued qnarterly. (2,000). 
6. Map Policy-1)epnrtirientd Pnper No. 1 6  of the Survey of India. (200). 
7. Govcrnrnent of India Ordcrs. (2,000). 
8. Corrigenda to Govern~nent of India Orders. (700). 
9. Correction slips to H~ndboo l t s  of Topography, Border Specimen, Mnp C~l t a -  

logue, etc. (48,253). 
10. Calendars for 1938. (1,170). 
11. Miscellaneous. (1,511). 

( b )  I n  hand a t  Calcutta. 
1.  Handbook of Topography, Chapter X. 
2. Correction slips to Hnntlbooks of I 'opogra~~l iy ,  etc. 
3. Govcrnnzent of I n d i a  Orders, etc. 
4. Miscellaneous. 

( c )  PUBLISHED AT I)EHRA DGN. 
1. Geodetic Report, 1936. (350). 
2. Tide Tables for the Indian Ocean, 1938. (1,200). 
3. Tide Tables, Ilooghly River, 1938. (275). 
4. Do. Bombay, 1938. (875), 
5. Do. Rangoon, 1938. (800). 
6. Levelling Handbook VI.  (250). 
7. Secondary Levelling l'nmphlets (Gestetnered). (140). 
8. Addendum to Trinngulntiolt Pamphlets. (340). 
9. Addendum to Geodetic Report, 1936. (100). 

10. Correction slips to Handboolts of Topogrn.phy and Pamphlets. (2,1501. 
11. Annual Returns. (100). 
12. Notes for Survey Trnining School (Gestetnered). (200). 
13. List of Bench Marlts. (95). 
14. Miscellaneous. (220,113). 

(d) I n  hand  nt  Dehra  Diin. 
1.  Geodetic Report, 1937. 
2. Tide Tables fo r  the I n d i a n  Ocean, 1939. 
3. Auxiliary Tables III. 
4. Handbook of !l'opog,raphy, Chapter II. 
5. Handbook of Topography, Chapter I X .  
4. Levelling Pamphlets 43 and  41.  
7. Supplement to Levelling Pamphlet  47.  
8 .  S,~~pplement  to Geodetic Re21ort, 1937. 
9.  Addenda to Levelling Pamphlets 78 and  79.  

10. Talchtetu~lon R e  liye hidGyirt. 
11. Miscellaneo~~s. 

131. Map Issues.-From Table IV below it  will be seen that 
the total sales by the entire department during, the year 1937-38 were 
721,993 copies, value Rs. 5,91,144, as n.gninst 456,141 copies, v:ilue 
R3. 2,91,232, sold during the previous year. 

The Map Record and Issue Ofice's total sales of department:~l maps 
were 199,851 copies, vi~lue Rs. 1,96,302, as against 192,564 copies, 
value Rs. 1,97,263, sold during the previous year. 

The total number of extra-departmental maps issued b y .  the Mnp 
Record and Issue Office was 474,524 copies, value Rs. 52,900. 

Note.-Numbere in brackets after each item douote the number of copies printed. 
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The number of maps transferred to the High Commissioner for 
India, London and the Circle offices for stock and issue was 31,995 copieu, 
value Rs. 52,500 and as a result of separation of Burma 260,359 copies 
of maps and 3,996 copies of index charts relating to Burma were finally 
transferred to the Curator, Govt. Book Depot, Burma, Rangoon. 

- 
Table IV,-Maps issued by Survey units. 

1 S A L E S .  I 
OFFICIALS. AIE FORCE. mental. I PUBLIC. TOTAL. 

X=Extra- 
departmental. 

Calcutta D 

X 

Burma Maps 

Dehra Diin D 

9 

BurmaMaps X 

Simla D 

X 

Murree a n d  
Lahore ( " A " 
Company) D 

x 
Q u e t t n  a n d  

Karichi Can- 
tonment("E" 
Company) D 

X 

Murree and 
Bisilpur (No. 
1 8 P n r t ~ )  D 

x 
Bangnlore D 

x 
Shillong D 

1 

Totala (excluding 
Buns mapal. 

Td.lB (%:!( 12,4091 I6,569/ . I . I . 1 . I 12,409/ 16,5691 .,.,., 
--- 

0n.d T0t.l / Y16.161 ( 86,460 / 160,401 1 1,35,108 1 115,130 69,576 721,992 2,91,1@ 1 I I I " "  
+ Rxclnde~ 31,996 copi~rr of rnnps, vilne 178. 52,500 isonecl bv tile Ottice, Cnlclltta to  the 

High (:ornrniolriol~er for India and the  Rlirvey Circlea and Psrties,'for stoclc and sale. 

t Rxcl~lrlen m,dC!) cop in^ of IlmpE and 3 906 copies of indexeR transferred t o  t h e  G u n t o r ,  Govern. 
rncnt 13onk Depot, Aurrna, Rangoon by tho h a p  OBice, C a l c u t b .  

Number 

co$es. 

25,304 

389,424 

12,362 

1,449 

16,352 

27 

251 

...... 

6 

...... 

373 

490 

...... 

...... 
66 

...... 
347 

,,.,,, 

Value. 

Rs. 

25,407 

33,239 

16,528 

4,118 

5.031 

41 

407 

...... 

12 

...... 

598 

328 

...... 

...... 
138 

...... 
613 

...... 

Number 

copies. OP 

1,34,303 

15,&16 

...... 
2,917 

1,868 

...... 
6 

...... 

9 

...... 

1,731 

139 

...... 
3,431 

79 

...... 
72 

...... 

434,052 

8ale 

Rs. 

1,17,155 

10,955 

...... 

2,857 

1,456 

...... 
20 

...... 

22 

...... 

1,458 

115 

...... 
889 

111 

...... 
70 

...... 

115,130 69,576 709,583 2J4.575 I 69,891 1 160.101 ( 1,35,108 

Number 

co$es. 

40,274 

69,254 

...... 

925 

571 

...... 

182 

...... 

1 

...... 

62 

473 

...... 

...... 
1,998 

...... 
390 

1,000 

38fS4 

sale 
Value. 

RE. 

53,740 

8,706 

...... 

1,400 

795 

...... 
321 

...... 

- 1 

...... 

104 

87 

...... 

...... 
2,980 

...... 
712 

730 

Number 

copies. of 

12,970 

6,628 

...... 
7,215 

4 

...... 
493 

...... 

573 

...... 

251 

...... 

8,790 

...... 
1 ~ 0 6 ~  

...... 

Number 

copies. of 

199,881' 

474,524 

12,382t 

5,291 

18,791 

27 

439 

...... 

16 

...... 

2,166 

1,092 

...... 
3,431 

2,143 

..... 
809 

1,OOU 

Sale ,,. 

Rs. 

1,96,30?* 

52,900 

16,528 

8,375 

7,282 

41 

748 

...... 

35 

...... 

2,160 

530 

...... 
889 

3,229 

...... 
1,395 

730 



PUBLICATION6 AND I88UES. 

PROGRESS OF MAP SALES 

Re. 4.50,000 

Extra Departmental. 
(including Burma Maps from 1937-381 

Departmental. 
(including Burma Maps up to  1936-37) El 

l'he above d i a p a m  represents the aggregate s:l.les of the whole 
Department. These figures include the costs of maps supplied in various 
linen-backed styles. 

132. Map Record and Issue 0fflce.-Consequent on the 
separation of Burma this office was ca811ed upon to undertake at great dea.1 
of work in checking and transferring copies of Burma lllaps atnd index 
charts to the Curat'or, Government Book Ilopot, 

There was a decrease of 3% it1 Military denlands compared with 
those of the previous years but i l  satisf:tctory prospect for the  future is 
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observed in a 4% increase in maps supplied to  the Public. The number 
of letters received remained virtually the same. 

Excluding the value of milps held by the Circle O%ces, and the 
Branch Agency a t  Calcutta, the approxinlate v d u e  of the Map Record 
and Issue Ofice stock on 31st Marc11 1938, was Rs. 31,84,223. 

Physical verification of stock was ci~rried out a t  convenient intervals 
throughoat, the yem under the direct supervision of the Oficer-in-Charge, 
Map Record and Issue Ofice. 

From the percentages of sales of departmental maps as noted below, 
i t  will be seen that the Army and Royal Air Force continue to be our 
largest purchasers. 

ARMY AND ROYAL A I R  FORCE ... 67 7; 
GOVERNMENT OFFICIALS ... 1 2  % 
PUBLIC . . . . . . ... 21 Yo 



Table V. Stock of Maps. This table gives the stock of maps as i t  stood on 311 

Class of maps. 

1/2M Southern Asia Series . . . 
J 

1/M India and Adjacent Countries ... 
1/M Carte Internationale du Monde 

Two-inch maps ... ... 
One-inch maps . . . ... 
Half-inch maps ... ... 
Quarter-inch maps . . . . .. 
General maps of India ... 
Provincial and District maps of India 

Cantonment and Town maps (Special 
and Guide). 

Manoeuvre and Radius maps ... 
Miscellaneous maps ... ... 

TOTALS ... 

C A L C U T T A .  DEHRA DON. 

Nuruber of 
copies 

in stock. 

203 

1,419 

330 

4,991 

48,203 

12,336 

6,870 

394 

282 

26,853 

2,756 

6,094 

110,731 

M. R. 

Number of 
copies 

in  stock. 

9,388 

26,158 

2,693 

10,631 

1,164,175 

371,883 

217,222 

14,159 

6,017 

48,208 

10,840 

72,740 

pp 

I'resc~l~t 
Face l'nlu 

Rs. 

406 

2,403 

660 

7,486 

72,433 

24,642 

10,110 

456 

678 

53,627 

8,057 

7,303 

1 ,R8.260 

BRANCH 

Nunlber of 
copies 

in stock. 

10 

192 

2 5 

. . . 
4,243 

967 

655 

8 5 

23 

75 

5 

24 

I. 0. 

Present 
Face Value 

Rs. 

16,545 

41,838 

5,539 

26,884 

17,61,152 

7,41,119 

3,22,366 

21,974 

14,968 

1,10,224 

42,026 

79,588 

AGENCY. 

Present 
Face Value 

Re. 

19 

813 

5 4 

. . . 
6,255 

1,90 1 

87 9 

148 

7 7 

128 

16 

148 

9,938 1,954,114 31,84,223 6,304 





XI1.-WORE O F  DRAWING OFFICES 

133. No. 1 Drawing Ofice, Calcutta.-The following maps 
have been published during the year under report :- 

(I) 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. 

(g) 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 " Hyderiibsd " 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. 
(i i)  A reissue of the 50-mile Wall Map of India & Adjacent 

Countries. 
(i i i)  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 Naps of " Kashmir & Jammu " and "Bihiir " on 

a scale of 1 : Million, and "Delhi" on a scale of 1 inch to 
1 mile. 

(i i)  The revised edition of the 50-mile Road Map of India. 
( i i i )  The 40-mile Map of India & Adjacent Countries, based 

on the revised compilation of the 32-mile Map of India 
which has ceased to  be published. 

(iv) The Carte Internationale du blonde Maps, on a scale of 
1 : Million, of - 

N. D-44-Madras. 
N. E-45-Jagannath. 
N. F-42-Kathiiiwiir. 
N. H-43-Delhi. 

J N. G-44-Allahabld. 
4. To avoid duplication of work in producing and maintaining 

two parallel series of maps in the Department on the eame 
1 : Million scale, viz.-the maps of the India & Adjacent Coun- 
tries Series (Layered and Unlayered Editions) and the maps 
of the Carte Internationale du Monde Series, i t  was decided to  
give up  the former and continue the latter in three editions- 
(i)  the layered edition conforming to the regular Carte 

Internationale du Monde Series, 
( i i )  the unlayered edition to serve the purpose of the super- 

seded I~ id i a  & Ad.jacent Countries Series, and 
(ii i)  the aeronnuticnl edition showing nll neronautical informe- 

tion by a surprint over the layered edition. 
TWO sections of the Drawing Office were e~nployed on this new 

mapping. In addition to carrying out a number of experinlent8 in 
drawing 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 Internationale du Monde sheets 
on a scale of 1 : Million allotted to t h i ~  Drawing Office and in taking up the 
drawing of these sheets in batches. 

Engraving O-@ce:-In addition to ordinary Departmental work, 
the following special items of work were engraved- 

( I )  The Panoramic View of the Himalayan Ranges for the 
Viceregal Lodge at Simla was completed during the year. 

(2) A new Certificate 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. U 

(4) Two new Certificates of the Indian Order of Merit, one cer- 
tificate being in English and Nagari, and the other in English 
and Urdu. 25 prints on parchment of each were supplied 
in black with an illuminated border in red. 

The Engraving Office was also engaged during the year carrying 
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 Offlce, Dehra ~ u n . - T h e  2/5M lay- 
ered wall map entitled '(The Highlands of Tibet and Surrounding 
Regions" comprising latest exploration surveys has been published. 

Of the Eiin a-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 out in 1935-36 for reissue 
as required. Nine sheets are in hand. 

One f -inch special map of Garhwiil District, Bashahr and Tehd- 
Garhwsl States and Tibet was prepared and copies supplied to the 
Political Agent, Sikkim. 

The existing originals of the 6-inch "Lay-out Plan of New Delbi" 
were corrected against corrections received from the Superintending 
Engineer, Central P. W. D., New Delhi, and the area of the bperial 
Agricultural Research Institute drawn as an outrigger for supply of 
copies, and the plan is at present under publication. 

65 Levelling charts of the Sutlej Valley Project lodged in No. 2 
Drawing O5ce were transferred to No. 6 Drawing Office. 

135. Forest Map Office, Debra Dun.-This office, which is 
maintained by contributions from the Provincial Governments of Bombay, 
Central Provinces and Beriir, Madras and the United Provinces of Agra 
and Oudh and the Government of Burmal continues to meet all demands 
from these Governments for forest maps. l t s  main work is the faa 
drawing of working plans and new editions for various forest officers 
and the maintenance of the office copies for these provinces, excluding 
Burma. In  addition, it does paid-for-work for non-contributing Pro- 
vinces and Indian States. 

136.. Map Record and Business Section, Dehra ~ z n * -  
This flectlon 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 $he Geodetic Branch. It 
stores all originals of departmental maps published in the Geodetic 
Branch and of cantonment and forest maps with their published prints, 
and carries a small stock of Survey of India maps for issue within the 
department and for sale to the public. 

137. No. 6 Drawing Offlce, Sim1a.-' 
Survey Section.-The following work was done in addition to that 

reported in Tables VI to VII1:- 
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 request of the Superintendent, 
Viceregal Estates, a trace of the Vicere- 
gal Lodge "Retreat", Mashobra, was 
prepared and a print prepared from i t  
by the Vandyke process a t  the Army 
Section, was supplied to him. 

(c) Old fair originals of sheets 38 019, 43 
H/3, 15, 16 and 53 F/SW correc- 
ted from correction surveys, together 
with the newly prepared green tree 
originals of these sheets except 53 F/SW, 
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 

z, and submitted to the Director, Map 
Publication. 

Owing to the change in Map Policy, compiled mapping was dropped 
of all the half-inch sheets except those reported in Tables VI and VIII. 

Five pupil draftsmen were entertained for training during the year 
under report. 

This Section also'carries a stock of Survey of India Maps for issue 
within the department and for sale to the public and other departments. 

Army Section.-D uring the year, Army Section was employed in 
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 t,he lTundyke Section was highly satis- 

factory. 
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Certain important drawing0 were carried out during the year, in- 
cluding a special Map of India showing Civil Divisione, and a Map of 
India showing Railway Communications. Both theee maps were drawn 
for and produced by the Vandyke process. 



Fig up 

Scales :-x-.-inch means x inches to 1 mile. 

z-mile ,, 1 inch to x miles. 

1/M means 1 : 1 million or 1.014 inches to 16 miles. 

1/2M ,, 1 : 2 ,, 9 7  ,t 91 32 ,, 

No. 1 Drawing OfBce- 
Including Engraving Office 

Geodetic Branch- 
No. 2 Drawing Office ... 
' Forest Map Office 
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Eastern Circle- 
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GEOGRAPHIC 

No. 1 Drawing Offlce- 
Originals corrected against press order proof ... 2 7  ... Stock copies of maps corrected ... 36,778 ... Miscellaneous cascs ... ... 422 
Mosaics (congregated maps prepared for photography) i ... Circlc and Party sheets examined and corrected 120 ... Shaded originals amended ... ... 11 
a r i d  originals k Grid cntting lines drawn on originals, 

... examined and corrected. ... ... 69 
... Office copies corrected from various sources 3,5S8 
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Tablc 

New editions-Slight a Elerati09 
Figures in : 

(1) .Includes four yrel-j editions. 
(8) ,, t h e  ,. 
(3 )  Compiln~nn iu new rtple. 
(4) &inch Calcutta & Ho\vrsh y~uda u p .  

TOPOGRAPHICAL. 

N;. 1 Drawing Office 
including Engraving 
Office- 

... . . . . . .  New editions ... . . . . . . . . .  
Revised . . . . .  . .  . . . . . . . .  ' 1 %  

. I 

Geodetic Branch- 
New editions ... . 3 2 4 . 3 2 . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . .  Revised ... 4 3 . . . . . .  6 1 6  3 j . . . .  

I 
Eastern Circle- 

. . . . . . . . . .  New editions ... . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
Revised . , . . .  . . . . . . . . . . . . . . .  3 . . . . . . .  . . . . . . .  1 . . . .  

Frontier Circle- 
New editions ... ...! . . . . . . . . .  
Revised ,, ... ... . 2 1 ... 

No. 6 (S. I.) Party- 
New editions ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . .  
Revised . . . . .  ... 7 ...... 2 . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  1 . .  

Burma Survey Party- 
.%w editions ,.. ... 1 3 . . . ! . . .  , . . . , . , , . .  . . . . . . . .  ... . . . . . .  ... ... . . . . . .  'Revised ,, 1 . . . . . . , . . .  

Totals ... . . .  . ... 

1/M 

p- 

I. k .I. C. 

MODERN, INCLUDING 
PRELIMINARY EDITIONS. 

I-inch. / &-inch, 1 *-inch. ( *-inch. 

CAR 

L X ~ C I  

OLD, INCLUDIXG 
PROVISIONAL ISSUES. 

I-inch, I 4-inch. I *-inch. 





XII1.-PRINTING AND MISCELLANEOUS. 

138. The Photo.-Litho. Oflice, Calcutta.-The amount of 
work received during the year was up  to the average of the last few years 
but was well below the average of 1925-30 and the capacity of the 
office, though owing to  military operations the number of sheets (68) 
printed in May 1937, constitutes a record for one month. 

E l i m i n a t i o n  of  Distort ion.  Attempts to  eliminate distortion still 
continue. Nearly all plane-table sections are now temporarily mounted 
on metal. Where an un-distorted graticule o r  blue print had been 
put on these  lane-table sections, they were returned to  the P. L. 0 .  a t  
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 3-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 i t  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 has been achieved with shellac as an 
adhesive but i t  has very definite limitations; it fails in great heat and also 
it is difficult to  make it adhere evenly. 

The experiments being carried out by the Ordnance Survey of draw- 
ing on an enamel surface on metal are being closely followed. There is, 
however, the danger that the enamel may strip off or  discolour and 
it may therefore be somewllat risky to  use it for permanent records. 
Another.pethod which promises well is to  put a non-corrosive surface ' on an aluminium plate and to draw direct on the metal. 

New A p p a r a t u s  a n d  B u i l d i n g s .  The elimination of distortion eo 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 necessitate new 
cameras and new printing frames. I t  seems desirable to build new 
accommodation for the zinc printing and powder sections on the roof where 
they will be as free as possible from dust and will have good light. 

Other very desirable improvements are air-conditioning of the 
printing hall and re-roofing i t  with a north light, re-roofing of the studios 
to reduce heat and a supply of really cold water for the dark rooms. 

Photo.- le t tering.  Experiments have been carried out in "photo.- 
letteringw by means of which the names for entry on maps are produced 
photographically instead of from type. The system has been in use in 
America and Canada for some time and experiments on similar lines 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 the 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 O F  PHOTO.-LITHO. OFFICE.  

I N D E P E N D E N T  OUT-TURN O F  T H E  PROCESS ENGRAVING AND 
T Y P E  P R I N T I N G  SECTIONS. 

i Value of 
Expendi- 1 out-torn 

ture. at office ' rates. 

OUT-TURN O F  ENGRAVING O F F I C E  COPPER PLATE 
PRINTING SECTION. 

---7 * A. 

IMPRESSIONS PULLED. 

Negatives 
prepared. 

5 , 0 2 5  

Rs. 

3 , 2 5 , 2 7 8  

Rs. 

3.37.936 

PROCESS ENGRAVING SECTION. 

139- Photo.-Zinco. Section, Debra D<n.-T'he printing plant 
of t h i ~  section consists of one rotary and two flat-bed machines (only 
one of which is in use a t  s time). An offset press and three hand 
Presses were in continuous operation during the year printing canton- 
ment and forest maps, diagrams, charts, the Lahore Guide Map and the 
Layered Map of Highlands of Tibet and Surrounding Regions, as shown 
in Table I(h). 

Zinc 
plates 

prepared. 

5 , 9 4 6  

TYPE PRINTING SECTION. 

Item' Or 

Page' 
pubhshed. 

1 , 6 2 2  

HALF-TONE WORK. 

Total. 

7 , 7 5 1  

- 

Photogravures. 

468 

MAPS PRINTED. ( 

 block^ 
prepared.' 

PHOTO- 
GRAVURES. 

plate' 
prepared. ':~p':'- 

pulled. 

335 

Blocks 
prepared. 

I 
copies I Impressions 

printed. 1 palled. 

Impressions 
pdled' 

B 

3 , 5 4 0 , 0 3 1  

Extra- 

","f~:i. ; deep;;,".. 

pulled. 
- 

9 9 6 , 8 0 1  

Miscellaneou8. 

6 , 4 6 9  

Chmmo Paper I Transfer. 

731 

1 , 7 7 0 , 5 9 0  

-- 

585 

1 , 9 8 2  

5 1 , 8 1 3  
(Impressions 

of 226 
blocks). 

229 

11,600 
(Impres- 
sions of 
17 line 

blocks). 

95 1 
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An Apochromat Tessar F. 9 lens and prism have been purchased. 
This lens allows the use of larger apertures thus shortening exposures 
while a t  the same time giving good 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 ( A i r  S u r v e y )  Party, Murree and 
~isalpur.-  he Reproduction Section was employed on miscellaneous 
work throughout the year. 

Further surprinting of new roads was carried out for the Army. 
An extension to  the office a t  Risdpur  was built t o  relieve the 

congestion in the Reproduction Section, where previously presses and 
the protess camera were installed in one room. The extension was 
designed so that  i t  forms a new room t o  take the process camera and a 
new dark room. A penthouse in the latter room projecta 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 :- 
... ... I n  one colour ... 174 

... I n  two colours ... ... 2 5 
I n  three ,, ... ... ... 12 

... Vandyke and helio plates prepared ... 129 
Prints pulled ... ... ... 12,221 

141. "EM 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. 4,306 for 
the previous year. The decrease in the value of the work done is due 
to the conditions created by the 1935 earthcjual~e and a fire in September 
193'1, as a result of which no new jobs could be carried out by 
p h o t o ~ ~ ~ i i y .  

Since the earthquake only two hand presses and one duplicating 
press have been in use. 

Reproduction of originals received :- 
I n  one'colour ... ... ... 90 

... ... I n  two colours ... 7 
... I n  three ,, ... ... 1 

... ... I n  four ,, ... 1 
... ... I n  five ,, ... 1 --- 

TOTAL ... 100 

Vandglze and helio plntes prepnred ... ... 53 
... Prints pulled ... .., 5,530 



X1V.-MATHEMATICAL INSTRUMENT OFFICE. 

142. Manufactures, Repairs and Issues.-The year under 
review shows an increase over the previous year in the sale of instruments 
by Rs. 38,957, and in the value of work done by about Rs. 2,495. 

As usual, the manufactures and repairs covered a wide range of 
scientific instruments the principal items being as under:- 

Manufactures. 

Plane-tables ... 210 
Plane-table stands ... 118 
Plane-table covers ... 162 
Haversacks ... 200 
Drawing boards ... 217 
T-squares ... 159 
Stereoscopes f o 1 d i n g 164 

mirror. 
Stereoscopes head type ... 'i 
Survey umbrellas ... 40 
Glass jars ... 1,293 
Rain gauges ... 118 
Measure glasses ... 340 
Prismatic compasses with 37 

stand. 
Leather cases for tapes ... 2,293 
Mason's levels ... 213 

Straight edges ... 13 
Protractors ... 287 
Scales & offsets boxwood 4,164 

11 cardboard and 2,508 
mica. C 

11 ... set boxwood 71 
Sight, rules wooden and 207 

brass of sorts. 
Steel band chains ... 171 
Ferrotype printing frames 19 
Washing Tubs zinc lined 2 
Set  squares celluloid ... 438 

... ; 1 ebonite 1,391 

... 
1, s e t o f 9  29 

Pantographs ... 20 
C l i n o m e t e r s  modi f ied  150 

pattern, M. I. 0. 

Repairs. 
... Levels with stand ... 281 Station Pointers 7 

Theodolites ,, ... 95 Clinometers modified and 13 
D r a w i n g - I n s t r u m e n t  162 

boxes. 
Levelling staves ... 51  
Measuring tapes ... 399 
Pantographs ... 13 
Microscopes ... 69 
 planimeter^ ... 71 
Barometers ... 27 
Hydrometers ... 47 

rigid survey pattern. 
... Thermometers 44 

Parallel rulers - - - d m *  
19 

... Hygrometers 42 

... Bubble tubes 64 

... Sphygmomanometers 2 

... Watches 63 

... Clocks 29 

During the year, the Optical Repair Section re-worked and re- 
polished 63 lenses and 139 prism. ~urfaces  and repaired 38 microscope 
objectives and in addition manufactured the following:- 

... Lenses ... ... 1,414 Coverglasses 711 
Prisms. ... ... 382 Diaphragm glasses ... 504 

... Colour glasses ... 350 Reflecting mirrors 227 
Repairs to 3 baumanometers, an epidisscope, a keratometer, refract@ 

meters, a calorimeter and planimeters were completed. 
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The Superintendent, M. 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 Govt. standard instruments should be 
deposited. Eleven Testing offices throughout India and Burma have 
been supplied with certified apparatus. 

At the request of the Secret.~ry, Institution of Engineers (India) 
Ltd., No. 8 Gokhule Road, a selection of over 150 instruments was 
sent on 10th December 1937 as exhibits of Survey manufacture. 

The new on-cost system llas been introduced in the workshops with 
valuable results. 

145. Summary . -The  following comparative table shows the 
value of work done during the last three years. It will be noted that 
there has been a consiclerable increase during the year under report in  
the value of stores issued ant1 in  the output of the workshops. 

Sale. 

Total value of stores issued . . . 
Out- turn  in  Works:- 

Total value of manufacture of new 
instruments nnd components - 

,, value of repairs to orders- ... 
,, value of instrnmen.ts recondi- 

tioned for issue- ... 
,, value of adjustment and cleaa- 

ing charges ... ... 
,, value of work done in work- 

shops as  per items 2 to 5 
above- . . . ... 

Book value of stock in- 

(a) Serviceable store ... ... 
( b )  Repairable ,, ... ... 
(c) Material ,, .... ... 

( a )  Purchased locally . . . ... 
( b )  Imported through the Store 

Department, London ... 
Value obtained by sale of obsolescent 

and condemned stores . . . 
Employees- 

(a) Total number of e~nployoes on 
register on 31st ILlnrch- ... 

( b )  Cost of emplovees in worltshops 
inoluding pension contribution 

Rs. 

2,51,756 

Rs. 

2,46,192 

Rs. 

2,85,149 
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I n  the Glass Graduating Section 1,087 excise jars and 437 rain 
measuring jars, 4" and l", were graduated. 

The Glass Blowing Section manufactured 301 thermometers, 67 
factory pattern hygrometers and 372 glass spirit bubbles, and repaired and  
adjusted 189 thermometers, 47 hydrometers and 42 hygrometers. 

The following stores manufactured in the office were supplied t o  
Military Departments, during the year under review :- 

164 Stereoscopes folding mirror without monocular~, M. I. O., im- 
proved pattern. 

95 Drawing boards. 
64 Thermometers. 

381 Agate caps. 
1% Celluloid sheets. 
142 Set  squares celluloid. 
260 ,, 11  ebonite. 

10 , ,  ,, duralumin. 
322 Scales. 

30 ,, of sets. 
4 Ferrotype printing frames. 

192 Labels metal instructions. 
46 Romers. 
90 Plates instruction phonetic alphabet brass. 

426 Covers compass glass. 
2 Transrllitters horizontal Mk. I1 to  VI--telescopic socket bulb 

holder Mk. I with plug. 
6 Position Finders telescope Mk. I with plug. 
1 C o m p ~ ~ s s  prismatic liquid latest type Mk. 11, Barker, with caee 

and sling, M. I .  0 .  ulalte. 
9 Compasses, pocket, Mk. VI. 

66 T-squares of various sizes. 
The following special instruments were manufactured during the  

year :- 
1. One Reducing camera for  the Photo.-Litho. Office. 
2. One Instrunlent Sterilizer for the Eye Infirmary, Medical 

College Hospitals, C;~lcutta. 
3. One Lurumer Brodhurl Photometer Head for the Executive 

Engineer, Electrical Division, Calcutta. 
4. Two Oil Testing Hardy Type Appnr:~tus for  the Chief Controller 

of Standardization, Railway Board. 
5. O ~ r e  each of Eye Test Apparatus for the Eye Infirmary, Bledicnl 

College Hospitals, Calcuttn, and the Mayo Hospital, Calcutta. 
6. One sample box with grain and toln weights and scale for the 

Col~~lnifisior~er of Escise and Salt, Rengal. 
7 .  One Neon Tube Ignition Indicator for the Superintendent, 

Govc~.nn~ent Test House, Alipore, Calcutta. 
8. Appi1r;rtuu for U R ~  with Hri1111c11 H:~rdnt>ss Test for the Chief 

Cont,roller of S t,andardization, Rai1w:i y Depurtlneut. 
9. t\ special form of C;~mera for Chief Controller, St:lndardizntion, 

designed and n~anuf:~ctured for use in recordillg progressive 
weathering of paints. 
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Issues from Serviceable Stores amounted to  over 36,248 instruments. 
The Stores Section dealt with 16,634 requisitions from workshops. 
The Clerical Section dealt with J 8,064 letters and the ~ c c o u & ~  

Section with 5,%4 invoices and bills and 1,854 bills and vouchers for the 
purchase of instruments and materials, etc. 

The  value of instruments issued to  and repairs carried out, for 
various Government departments during the year is as below :- 

Hs. 
... Survey of India ... ... 48,553 

P. W. Departments ... ... 83,511 
Army Departments ... . . .  52,185 
Railways ... ... ... 37,364 
Medical Departments ... ... 8,992 
Forest Departments ... ... 16,068 
Educatioll 1)epartments ... ... 10.795 

... Other Civil Departmer~ts ... 53,087 
. Government Oficers, etc. o n  cash payment.. 59,724 

During the year 2,263 instruments have been deposited by various 
Govt. departments as no longer required. Credit afforded by this office 
for the above amounted to  Rs. 8,870/13/-. These instruments will be 
reconditioned for re-issue. 

Army surplus and obsolescent stores were sold on behalf of the 
Director of Contracts, Simla, and a sum of Rs. 1,531/6/- was realised. 

Surplus and obsolescent stores and scrap materials belonging to 
this office were disposed of and a sum of RE. 9021- reulised. 

143. Visits and inspect ions,-During the year the following 
visited the Mathematical Instrument Office and were shown round the 
workshops : 

60 men of the 2nd Bn., K. 0. S. B. in September 1937. 
Prof. J. N. Mukerjee 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,  a t  the request of 
Mr. K. P. Roj7, lecturer of the above institution, in October 
19:37. 

Mr. A. @. Roy, Asstt. Inspector of Scientific Suplies in the Stores 
Department of the High Commissioner's Office, in October 
1937. 

The C>eographical Section of the Science Congress, in January 
1938. 

Mr. M. W. Yeatts, c.I.E., I.c.s., Joint Secretary t o  the Govt. of 
India, Deptt. of Education, Health and Lands, inspected the M. I. 0. 
on 17th March 1938. 

144. Miscel laneous.-During the year several small u~achines 
were installed and the factory lay-out improved. Additional fans and 
lighting arangements in accordance with modern practice were also 
installed. 



I N D E X  M A P S  

... A. Xodern Topo. surveys and compilation ... A t  End. 

... B. Seasone of survey and revision ... ... I )  ) I  

1 ... C. Maps published on 1 inch and - inch scales 
2 

... I  11 

1 ... ,, ... ... D. ,, 3 ,  - inch scale 
4 I I  > I  

... E The India and Adjacent Countries Series, 1 / M  scale 11 8 

... I?. Carte Internationele du Monde, 1/M scale ... I 31 

... ... C f .  The Southern Asia Series, 1 / S  M scale I D  1 1  
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