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NOTICES 

I. Work done by the 
Survey of India. 

11. How to obtain maps 
and other pnblications. 

111. List of Agents for the 
sale of maps. 



I. WOlkIi DONE BY THE SURVEY OF INDIA 

APPI~ICATION FOR SURVEYB OF A N Y  KIND. whether For urivate 
I - ~ - ~  

or Government purposes, sl~oiild bc mnde to tho following officers : 
The Director, Frontier Cirole, "Survey of India, Simla. (Tel. "8.t~ifiontier"). 

V P  ,, (ieodetio R m c h , *  ,, ,, Dehm Dim. (Tel. "Surtriq"). 
Enateru Circle," ,, ,, Shillong. (Tel. " Sw.east"). :: 0.~6. No. 6 (South India) ,, ,, Bangalore. (Tel. "Surfield Six"). 

Part  
,, ,, Burma k u v e y  8 I , , Mayrnyo. (Tel. "S,urburma"). 

Party,' 

FOI~EET A N D  CANTONMENT SURVEYS, LEVEI~LING,  TRIANQULA-  
TION A N D  TIDE-TA~I .ES .  Advice in regard to these, and on scientific 
questions, is obtnin~hble from the Director, Geodetic Branch, Survey of 
Intiin, Dehw D J ~ ,  who lindertakes levelling nnd similnr work for 
mnnicipalities and engineering projects, on pnyrnent. (Z'eleg~.ams 
" Surtrig ") . 

MAPB A N D  II.I,USTRATIONB can be printed by the  Director, J f ap  
Publication, Survey of India, 13 Wood Street, Calcutta, for Govern- 
ment Departnients and the public, and special maps can also somet.imes 
be prepared, on payment. (Y'etegrams "St~lpz~b"). 

T I IR  MATHEMATICAL INRTRUMENT OFFICE, Survey of India. 
15 Wood Street, Cnlcnttn, is n well equipped Government Factory 
wl~ic l~  snpplies, mnnnfnctnres, and repairs all kinds of Surveying, 
Drawing, Opticnl, Meteorologicnl, nnd Medical instruments. I t  
also mnn~ifact~ires special instrliments for experimental plirposes and 
receives bnck snrplus ina t r~~nients  on valnntion, from all Government 
Departments, whether Central or Provincial. 

The Price List, Rules and Regulntions and Forms for Indents, 
Repairs and Deposits are slipplied gratis on npplication. (l'elegratns 
" Stcrinst "). 

GENERAL E N Q U I R I E R  shonld be addressed to the Assistant Sur- 
veyor General, 13 Wood Street, Cnlclltta ( l'elegrama "Stci.z~eye"), 
as tlie Snrveyor General of Indin is on tour dnring most of the yenr. 

' Prorincee and  Slates in each Survey Circle. 

1. FRONTIER Oil-clc 2. GEODETIU Branch 3. EASTERN Circle 
Kushmir and Jamrnu Gnited Provinoes Centrnl Provincee 
a i l  i t  Agency Central I r~din and Remr 
N. #. F. Province O walior Bengal 
Ralnchistin A jmer-hierwnrn Rihir 
Pnnjab Delhi Aamm and Sikkim 
Pnnjab Stateu Ri jput ins  (excluding Rhutiin 
Yind Bikaner). Eaetern States 
B i h n e r  State ( h j -  Barods Or i~sa .  

patina). Bornbey (Northern 
Division). 1. No. 6 (h'0UTB 

States of Western INDIA) Party. 
India. Madraa 

On' rit States Madme Bhtea 
A n g m a n  and Nicobar Hyderibid 

Islnnde. M yeore and Coorg 
5. BURMA SURVEY Romhay (Southern 

Party. Division). 
Barma. Deccan Stabs. 



11. H O W  T O  O U T A l N  M A P S  A N D  
O T H E R  P U B L I C A T I O N S  

S u n v ~ y  O F  INDIA MAPB nre obtai~lable f1.on1 the l Inp  Ofice, 
12, Wood Street, Culcritta (?'el. "Su~~maps").  Also fro111 the Agents 
listcd in Notice I11 nnd Fro111 the Directors of S ~ ~ r v e y  Circles. A 
MAP CATAI,OQUE, \vl~ich itselE forms a nsefnl atlas of Indin nnd 
snrrounding countries, can be obtained for IZe. 11- (postfi.ee). 

Burma topograpllical and c a n t o ~ ~ m e n t  lnnps arc obtainable 
from the Curator, Government Book Depot, Burma, Rangoon 
(Tel. "Printing "). 

F0nss.r A N D  CANTONMENT MAPB are obtninnble from the Map 
Office, S~irvey of India, Delrra Uiin (?'el. "Sur.tt.ig"). Burma Forest 
Maps are obtainable from the Conservator of Forests, Working Plans 
Circle, Burma, Mnymyo. 

G c o r . o a ~ c ~ r ,  MAPS are prepared by and can be obtained fro111 
the I)irector, Geological Survey, Calcr~ttn. 

S U ~ \ ~ E Y  PUIII.ICATIONB O T H E R  THAN MAPR,  88 olitlined below, 
are obtl~innble t l~ ro~ lgh  the Director, Geodetic Brancll, Snrvey of India, 
1)eIlrn 1li11, WIIO  will S I I ~ P I ~  a f~ill Catnlogue gratis on apldication. 
Tlle Catn.logne is also inclnded ill  the Annual Geodetic Rc?pol.t. 

(a) ?'~~igonoine/~,icul cintn. T r i a~~g~i l a t ion  pnmplllets. encll covering 
one degree sqnare, giving descriptions, positions, nnd heights 
of triangnlated points nnd other data. wit11 chart. Ilevelling 
pnn~plllets, eacll corering 4' x 4', giving description8 nnd 
lleigllts of lknch-mnrlrs, wit11 chnrt. 

Burma trigono~netrical dntn :ire obtnin~blc from thc Officer in 
ch:~rge, Brlrlna Snrvey PIII~;Y, Mny111yo. 

( b )  'f'itlal Pl.eciictions, pnblisl~ed nnn~lnlly in ndvnnce as Title- 
l'ahles ?f' the Indian Ocean. These tables contain predic- 
tions For 39 Indian and Bumese  ports, nnd for 28 other 
ports in rnrioas pn1-t~ of the world. 

(c) Geotletic 1ooi4-s of It'cfer.ence-The G.T.S. series of twenty-one 
large quarto volrilnes dcecril)ing in dttnil the geodetic opeln- 
tions of the Great Trigono~net 1 icnl Survey from 1800. 
Detniled ncconnts arc given of the 13nse-line mensl~rements, 
of t l ~ e  reduction oE the Geodetic 'I'rinngulntion treated ill fire 
portions, of the enrly Pendulnm observntions, of Telegraplric 
1,ongitude nnd Astronomical Lntitnde operntions, of Tidal 
observntions. and of 1,evelling of high precision. 

( t i )  Histor.iccll, anrl General Repovls, inclnding tljc "Mc~lloirs olr 
Indinn Snrvcys" I)! Sir  Cleinents Markhsm and C.1S.U. 
Black : also Annnnl Reports, Narrative Ilepnrts. Tiecord 
Volnmefi, and the nrlnrlnl Geodetic Reports. 

(e) Miecellnneolrs. Pnpers on Geodesy, ICxplorntion, etc. including 
a "Sketch of the ('reogrnphy n~rd Geology of thr  IIimSilaya 
Monntains n~ id  Tibet" ( in 4 parts) revised in 1933. 



111. L I S T  O F  A G E N T S  F O R  T H E  S A L E  O F  M A P S  

America. 

China. 

Burma. 

Bareilly. 
Baroda. 
Bombay. 

Curunpor.e. 
Daljeeling. 
Dehra B i n .  
Delhi. 

Durn- Durn. 
Fer.ozepore. 
Indore. 

Jhdnai. 
Jubbulpore. 
Karachi. 

Secretary to the High Conlmissioner for India, 
(Genl. Deptt.), Indin House, Aldwych, London, 
W. C. 2. 

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

C. S. Hanlrnorid 9; Co., 30 Chllrclr St., Hrldson Ter- 
minal, New Sorlr, and 75 Stnte St., Boston, Mass. 

French Book Stores, Grand Hotel de Pekin, 
Peiping. 

The Cnrator, Government Book Depot, Burma, 
Rangoon. 

English Book Store, opposite Empire Talkies. 
English Book Depot, 'l'aj Road. 
Inclian Army Book Ilepot, Dayd B ~ g h .  
Riijputiina Book House. 
North India airist ian Trnct and Book Society. 
Rnm Cllarider & Sons. 
English Book Depot, Ambda Cantonment. 
Rnja Gopal Photo. Zinco. and Printing Works, 

Fort  Bangalore. 
London Book Depot. 
B. Parikh & Co., Miindvi Road. 
Thnclter 9; Co. 
D. I3. Ttrmporevnln Sons Sc Co. 
Western India Butonlobile Association, 12  

Wodehouse Road. 
W .  Nemn~an 9; Co., 3 Old Court Holise Street. 
Automobile Association of Bengal, 40 Chowringhee. 
City Map Agency,Govt.Boolr Depot, 8 lInstingsSt. 
Oxford Book Sc Stationery Co., 17 Park St .  
'l'hncker Spinlr & Co., 3 Esplannde Enst. 
Kali Charan & Co., B. 40-41 Municipal Market. 
Royal Book Store, B. 48 Municipal Market. 
Dns Gnpta 8; Co., 5413 College St. 
r\dvnr~i Brothers. 
Oxford Book & Stntionery Co. 
Ideal Book Depot, Rajpnr Road. 
Oxford Book & Stationery Co., Knshmir Gate. 
Oxford Book & Stationery Co., Connnught Place, 

New Delhi. 
Rnmcsl~ Book Depot and Stationery Mart. 
J .  M. ,Jaina & Brothers, Mori Gate. 
Bhawnani 9; Sons, Connanght Place, New Delhi. 
Idandas Book Co., Connaught Circns, Ncm Delhi. 
Tridian Air Survey & Transport Ltd. 
English Book Depot, Wazir Ali Buildings. 
The Manager, Dak Bungalow. 
The Proprietor, Central India High Class Athletic 

Depot. 
English Book Depot. 
Crown Book Depot, Eaut Bt. 
Aero &ores, Napier Road. 

(Continsued Overleaf) 



I .  L I S T  O F  A G E N T S  F O R  THE 
S A L E  O F  MAPS-(Concld.) 

INDIA. - (~o~c~( / . )  
]<arbchi. 38. Englisll Book Stall, Elphinstone St., Icariichi 
-(Concld.) Sadar. 
Icasauli. 30. Ram Cliander & Sons. 
liashrwi,.. 40. Coclibi~rns Agency, Srinngar. 

41. I). G. Sniith 6; Co., Srinagar. 
Laho1.e. 42. Punjab Religious Book Society, Aniirkali. 

43. Standard Boolr Depot. 
44. Oxford Book 6; Stationery Co, 
45. U. P. Malhotra 6: Co. 

Lucknow. 46. Lwlinom Piiblisliing Honse, The Mall. 
Aladr.ae. 47. Higgi~ibothan~s Ltd. 
Jl  eerwt. 48. Oxiord Book & Statiol~ery Co. 
itlhow. 49. British Book Depot, Main Street. 
JLur.r.ee. 50. J .  liay 6: Sons, The Mall. 
Jlussoor.ie. 51. Mnssoorie Boolc Society. 
dlutufarpur~. 52. Brlrnran 6: Co. 
Nagpur. 53. The Superintendent, G o ~ t .  Printing, Book Depot. 
Ootacamund. 51. Higginbothams Ltd. 
Patna City. 55. I i .  P. Saxena & Co., lliwan Mohlla. 
t '~s?i t i t~~u~. .  56. Faqir Chand Marmali, Peshiiwar Cantonment. 

57. J. Ray & Sons, Arbab Road. 
58. Sl~ani La1 & Sons. 
69. London Boolr Co. (India). 

Poona. 60. International Book Service, Deccan Gymkhans 
Colony. 

Quetta. 61. Standard Book Stall, Circular Road. 
Rdtoalpindi. 62. J. llay & Sons, 43 Ii 6: L Edwardes RoRd. 

63. London Book Co. 
Sicilkot. 64. Buckingham & Co., Green Wood Street, Siglkot 

City. 
Simla. 5 .  0xfo;d Book & Stationery Co. 

6 6 .  ltlnntlns Boolc Co., l ' l~c  Mall (Excl~nl~ge). 





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 travellers 
and rough charts of the coast. 

The Survey of India may be said to have been founded in 1767-teu 
years after the battle of Plassey-when Lord Clive formally appointed 
Major James Renl:ell, the first Surveyor General of Sengal, a t  that time 
the most important of the East India Company's possessions, though there 
were earlier settlements in Madras and Bombay. 

Hennell's [naps were originally military reconnaissallces and latterly 
chuined surreys based on astronomically fixed points. and do not pretend 
to the accuracy of modern maps of India based 011 the rigid system of 
triangulation commenced at hfndras in 1802 and since extended oyer and 
beyond India. Even now however the relative accuracy of these old maps 
mnkes them valuable in legal disputes, as for instance in proving that  the 
holding of a Bengal landowner was a river area a t  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 greeter part of Southern Asia, and also for 
geodetic work. 

Geodesy means the investigation of the size, shape and structure of 
the earth, and the geodetic work of the depnrtment coas i~ t s  of primary (or 
geodetic) triangulation, latitude, longitude arid gravity determinations. 
Prom thcse 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 topogrnphical and revenue surreys, ltnd 
the existence of such a erstem from the early dnys of the department has 
tlvoided the embarrassments caused in other countries where isolated topo- 
graphical Rurveys 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 a.ng large survcy, but 
there are a number of other activities, all of these ultimately ~ti l i t~arian.  
which can be suitably combined with it nnd 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 thirty-nine port8 

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

time ; 
Srismographic and meteorological observations at 1)ehi-a DBn. 



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

Topographical Surveys . - In  the past this department used to carry 
out the large scale revenue surveys for 111ost of India, and was still conduct- 
ing this work for Central and Eastern lndia and Burma in 1905. 

Though revenue survey is primarily a record of individual property 
boundaries and is uuconcerned 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 "waste" 
non-revenue-paying areas are normally shown blank. 

An authoritative Survey Committee appointed by the Governnlent of 
India considered the position in 1905. I t  was feared that a separation of the 
topographical and revenue surreys 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 surrey 
should be identical and provided either by the Survey of India or under its 
supervision. 

Subject to this principle, the remaining revenue surveys were handed 
over to the provinces, who had always paid for them as part of the overhenci 
charge8 of revenue collection, nnd the Surrey of India wns enabled to con- 
centrate its energies on a complete new series of modern topographical il!.nps 
in several colours on the 1-inch to 1-mile male. 

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

I t  was inteuded that the survey begun in 1905 should be completed in 
twenty five years, and then revised periodically every thirty years. Owing 
however to the war and more recent retrenchments, only about three fourths 
of the programme had been completed by 1939, in spite of the reduction of 
scale for the less important areas. 

Althorigh new surveys are carried out every year, covering from thirty 
to sixty thousand square miles-an area roughly tllat of England-the 
maps of a lnrge part of the country are still over 50 years old, printed 
mostly in hlnck only, and have hill featnree shewn by roughly ~lietched form 
lines or hachures; such chnnges in town sites, ctlna.ls and con~rl~unicatiot~s ns 
have been embodiedin them have not been surveyed on the ground, but 
are entered from dnta gathered from outside sources. 

Owing to the serious financial situation in 1931, the errtablishinent of the 
departn~ent WRR severely cut down and its annual expenditlire hnlved, in 
consequence of which the modern survey of India cannot now be completed 
before 1960. 

The ob~olescence of the present series of modern iuaps of India i~ shewn 
in Index B a t  the end of t,hie report. 

Large Scale Surveys.-Surveys and records of international, state 
end provincial bound~r ies  have a l w n y ~  formed an important i t e ~ r ~  of 
topographical work, and in recent years numerous Guide Mnps have been 
published of important cit,ies ~ n d  rnilit.nry stntione where the 1-inch to  
1-mile ecale is inadequate. 



Miecellan0Ous.-while expending on topographical and geodetic 
work all funds allotted by imperial revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such as 

Forest and 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 Ofices a t  Calcutta and Dehra Diin are always a t  the dis- 
posal of other Government deper t~~lents  and the public, for such work as 
the prillting of special maps, illi~strations for reports and all diagrams for 
patents. 

The hlathematical I~ l s t rume~l t  Ofice of this department asslsts all 
Government departments, as well as officials, by supplying and maintaining 
up-to-date instrui~lental and optical equipment or by manufacturing and 
repairing in*tru~nents 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 
respo~lsible for a.ll survey operations required by the army, and is in n 
position t'o ineet tlre rapidly increasing cotnplexitp of modern ruilitarp 
reqniren~ents, especially in air survey. 

I11 view of its high nlilitary importance, air survey work for civil 
purposes is receiving all possible assistance, and ~ont~inuous  research is 
being carried 011 in the latest met.hods of mapping from photographs ta.ken 
from the ground and in the air. 

The flyiug and photogrnphy for air  napping done by this department 
are at present carried out by the Royal Air Force or the Indinn Air Survey 
Company, n conlillercial firm r ~ i t h  headquarters a t  Durn-Durn. 

A d m i n i e t r a t i o n  is in the hnnds of the Surveyor Gener:11 under the 
Educalion, Health and Lands Department of the Government of Indict. 

Thc Headquarters Office is at Calcutta under the Assistant Surveyor 
Genernl, and there are four Directors, one for the hfap Publication and other 
techuicnl offices nt Calcutta, and three for three of the five Survey of India 
Circles into which the country is dividcd; the other two Circle nrens (cover- 
ing Rurinn nnd Sout,h Indin) nre administered personally by the Surveyor 
General, who, aince thc separation of Burma fro111 India on 1st April 1937, 
coi~tinues to rscrcise ndmini~trative and technical control over t,he Survey of 
India party working there pending the ultimnte development by  Burma itself 
of n topograpllical nnd geodetic Survey Depart~uent. 

Of the three Circle Directors, one also administers the Geodetic Branch 
at Dehra Diin in addition to his topogrr~phical survey Circle. 
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GLOSSARY. 

Scales are referred to as  follows:- 
( i )  for scales ~ o h i c h  are  qn,ultipEes of 1/1,000,000-"l/M scale", 

" 1/6M scale" LC., which mean " 1/1,000,000 scale", 
" 1/6,000,000 scale" kc., 

(ii) for scales stnaller than  4 miles to one inch-"50-mile scale", 
"8-mile scale" kc., which mean "scale of 50 miles to one 
inch", "scale of 8 miles to one inch" kc., 

(iii) for settles of and larger than 4 miles to one inch-"+-inch 
scale", ' '+-inch scale ", " 4-inch scale ". " 16-inch ecale" 
,kc., which mean "scale of 4 inch to one mile" LC., kc. 

( i v )  Other scales, by their representative fraction, e.g. "1/25,000". 

Serial numbering of Survey of India maps. 

Sheets 66, 78 kc. are sheets on the l / h l  scale; 
Sheets 65 I(, 78 F kc. are ;)-iuch sheetg; 
Sheets 65 K/N.IV.. 78 F/S.E. kc. are &-inch sheets: 
Sheets 65 TC/l, 78 F/16 k c .  are 1-inch sheets. 

The system of numbering is fully explnined in the Indexes a t  the end of 
tllie report. 

Abbrevia t ions . -U.  S. S ,  tienotes Zipper Subordinate Service. 

L.  S. S. denotes Lower Subordinate Service. 
U. S. Oflicer denotes Upper Subordinate Officer. 
L. S. Officer denote8 Lower Subordinate Oficer. 
P. L. 0. denotes Photo.-Litho. Office (Calcutta). 
P. Z. Section denotes Photo.-Zinco Section (Dehra Dan).  
D. 0. denotes Drawing Office. 
F. 0. U. 0. denotes "For Official Use Only ". 





SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1938 

To 30th September 1939 

INTRODUCTION AND SUMMARY. 

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

The Geodetic Report. 

The General Report. 

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

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

Part 2),  and full details of the survey operations of the ordinary field 
units (Part 3) as well as drawing, map publication, and instrument 
manufacture (Part 4). Abstracts I1 and I V  (vide Table of Contents) 
summarize the detailed reports of Part 3 and enable the reader t o  select 
those which are of special interest to him. 

The progress of "modern" (i.e. since 1905) topographical surveys 
made by this Department, and of compilations made from our own or 
other material, is illustrated in Index A at the end of this report,, while 
Index B indicates the obsolescence of modern surveys. The remaining 
indexes show all the standard maps which have been published up to 
date on the various scales. I t  will be seen from I ~ ~ d e x  C that the areas 
within the Indian Empire which are blanlr on Inden: A are actually 
almost entirely covered by topographical maps. These maps are how- 
ever from maleria.1 based on the old longitude of 2815, which was 
over 2 mile8 in error, and are drawn in the old style ; they are consequently 
excluded froul Index A. 

2. ~ ~ ~ ~ ~ ~ ~ . - R R I G A D I E R  C. G. LEWIS, O.B.E., held the post of 
Surveyor General, t,hroughout the year. C ~ I , O N E L  E. 0. WHEELER, M . C . ,  
officiated from 6th March 1939 to  14th May 1989 and COLONEL L. H. 
JACKSON, I . A . ,  from 15th May to 28th September 1939, while 
BRIGADIER LEWIS was on leave. 

The post of Aaeistant Surveyor General was held by MAJOR G. F. 
HEANEY, R.E.,  throughout the year. 



2 INTRODUCTION AND SUMMARY. 

4. Organisation.-The headclnarters of No. 1 Party were trans- 
ferred fro111 BIussoorie to  Dehra Dun from 11th November 1938 and 
those of E '  Company from Quetta t o  Karachi from I s t  April 1939. 

The Government of India, Defence Departn~ent,  hnve sanctio~ied the 
permanent addition O F  one British other rank to  t l ~ e  estnhlishrnent of the 
Army Section of No 6 1)rawing Office with e f f d  from 1st August 1938 
raising tht. number of European Driiftsmen f ron~ 6 to 7. 

The ( hv~rn rnen t  of Inqli:~ hnve s:~nctionerl the grant of a ~pecial pny 
of Hn. -50 (rupeeu fifty) per- nrensern to t he  (;lacs I T  s6rvice Oficcr in Chirrge 
of the Drnwing Section of the B u r ~ n : ~  Survey Party with effect from 
1st  July. 

3. The total cost of the Department for the year ending 
31st March 1939, as compared with that  of previous years, was as 
follows :- 

5. Noteworthy events of the Survey year.- 
Air S~ZTI'R!J.S.--NO. Fi Party c:~rrierl ont t,he con tollring at  5-foot 

interval8 of ahout 10 3cln:ire rnilc~ of the area ro~rnd .Jam~hedpar of 
which a 16-inch Air Survey Map h;ad hcen prepared l n ~ t  year. 

REMARKS. 

2 , c l  u %,!,I 
tor Engl~sh 
Charges (High 
Commissioner) 
on Stores, and 
loss or gain by 
exchange. 

( b ) I n c l u d i n g  
Rs. 71,001 for 
do. do. and 
Rs. 1,88,646 
for sterling 
overseas pay 
and l e a v e  
salary Cc., paid 
in England. 

(c) The increase i,n 
recoveries 18 
due mainly to 
the entire cost 
of SUrVey8 in 
Burnla having 
heen paid for 
by that coun- 
try since 1-4-87. 

1 193637 1 1937.38 1 1938-39 

Groes actual cost ... 
Deduct recoveries ... 

I . . -- ... .- - .- 

S e t t  actual charges ... I 25,05,265 1 +These figure1 GI-;; , 20.72.932t are not 

1 
1 i 
! 
i 
I 1 
i 

I 

I 

R3. 

35,60!128(n) 

10,60,863 

Rs. 

37,91,805(b) 

12,90,07g(c) 
I 
i 
i 

Rs. 

35,04,975t 

14,32,043 
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I 
Square miles. 

Total  oren of survey of 
Squnre miles. Square miles. 

ell  kinda completed 
during the year. 

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

I 38.559 37.870 , 1 23.558. 
I 



INTRODUCTION A N D  SUMMARY.  3 

A detachment of KO. 4 Party co~npleted the fair drawing of the 
16-inch air survey map of Bettiah Town :ind its iniinediate vicinity, com- 
prising 4 sheets The total ;well surveyed covered approxiulately 10 
square miles and comprised all the area within municipal limits with an 
overlap of about half a mile all round. 

The sheets were drawn for puL1ic;rtion irr colours but  without 
contours. In lieu of the latter, spot levels were fisecl througllout the 
area surveyed and the heights obtained appear on the published sheets. 

The inking up of detail only, on rectitied blue-toned enlargements on 
correctostat paper, enabled blue prints to  be prepared by direct photo- 
graphy and was similar to  the method e~uployecl i l l  the Air Survey of n 

Nagpur and Jamsheclpur. 
fifilitarg l7 , ra ini~lg anti Survey J5xe~cise.-Military training! begin- 

ning with individual training alltl erldil~g with n combined exercise In which 
the R. A. Survey Section and other R. A. units took part, was carried out 
by 'A'  Company assisted by Xo. 18 Party during October to December 
1938. 

LIEUT.-COLONEL E. 0. WHEELER, M.c., and MAJOR 11. R. CRONE, 
R.E., were members of the Directing Staff for the combined exercise which 
took place between Nove~uber 28th and December 3rd 1938. 

Speciul su,rveys.-Rectangulation, Levelling nlicl 4-inch survey were 
conducted by 'A '  Company in the Sirsa T;ilisil of the Hisssr District as n 
basis for planning a canal system for relief of the ares which is peculiarly 
subject to famine. This forms part of the "B1lakl.a Durn Project". 

Surve!g operations in Silckinz State.-The trinngnlntion of S ikki~n  
State which was started on 7th September 1938 by LIEUT. L. H. 
WILLIAMS, R.E., and MR. A. AHAD (Class 11) of No. 1 2  Party, was 
continued by CAPTAIN R. H. SAMS, R E . ,  and MR. A. AHAD. The party 
returned to Shillong in December 1935, and MR. A. AHAD returned again 
to Sikkim in March 1939. 

In August 1939, the plane-table survey of Sikkim on $-inch scale was 
started. The work is espected to be colnpleted by April next year. 

Con.ferences.-The Surveyor General held n conference with all the 
Directors of the Survey of India a t  New nelhi from 2nd to 6th January 
1939 t , ~  disc~iss the policy of decentrnlisation of ]nap maintenance, the 
8irnplific:ttion of reprotluction of maps by reduction in the nuniber of 
colours, and to evolve technical methods for the $-inch cotnpiled mapping 
on which the field personnel of the Department are to be employed 
during the next two years. LIEUT.-COLONEJ, Mr. J. NORMAN, M.c., R.E.,  
also n ttended the conference. 

Mr. R. C. MAI,C~I,M, Snpcrintenclent, Mathelnatical Instr~llnent Office, 
conferred with officers in Army Headqu:lrters ancl the Defence Co- 
ordination Department i~nd  with the joint Secretary, Department of 
Etlucation, Health and l,:~ndy, nt Simla in July 1939. He also visited the 
Ordnance W o r k ~ h o ~ s  : ~ t  R5w:ilpindi 

While nt Sinila, M n  MALCOLM discussed, at the request of the Chief 
Inspector of Lighthouses for Tnclia, the problein of measuring sway in 
Lighthonees nrltl the construction of ~ni t :~b le  sppar;~tus foi. this purpose. 

Lectu,ra.-At the rcquest of the Brigade Commander, Sind Brigade 
Area, CAPTAIN I). E. 0. THACKWELI,, R.E., delivered n lecture on the 12th 
August 1939 to officere in Iqariichi on "Map Production". 
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6. Explorations.-MESSES. F. LUDLOW and G. SHERRIFF'S route 
report and sketches of t,heir journey in Tibet in 1938, falling in a-inch 
sheets 82 H, K and L, have been received and entered as office copy 
corrections. 

The results of the German Expedition to Szechwan (China) in 
1913-14, as publislled in the Petermanns Geographische Mitteilungen, 
1938, are being incorpori~ted in 112 M Yunnan sheet. 

Surveyors FAZAL ELAHI and INAYAT KHAN accompanied MR. ERIC 
SHIPTON on an expedition to the Karakoriam. The results of the expedi- 
tion will be published in next year's report. 

~ ~ f ~ s c e ~ ~ c t n e o u s . - M ~ s s ~ ~ .  J. A. CABRAL and A. G .  QURESHI, Sub- 
Assistant Superintendents were transferred on foreign service with 
MESSRS. ANDREW YULE & CO., LTD., for a period of about two years with 
effect from the 5th January 1939. 

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

SUBEDAR-MAJOR and H O N O R A R ~  LIEUTENANT KISHEN SINGH, M.B.E., 
I.D.S.M., I.M.D., who died of Coronary Thrombosis in the Indian Military 
Hospital, Dehra Diin on the 5th December 193% 

16 Lower Suborclinates and 14 inferior servants died during the 
year under report. 

SURVEYOR MANAWAR KHAN was shot and dangerously wounded by 
tribesmen while employed in the revision of the Razmak 3-inch map. 

8. Distinguished visitors.-The General Officer Commanding- 
in-Chief, Northern Command inspected No. 1 Field Survey Company 
on the 8th November 1938, during the course of individual military 
training. 

AIR MARSHAL SIR PH11.l~ B. JOUBERT DE LA FERT;, K.C.B., C.M.G., 
D.s .~ . ,  Air Officer Cornmanding-in-Chief, Air Forces in India and Wing 
COMMANDER B. ANKERS, D.S.O., D.c.M., Commanding No. 2 Wing Station, 
Royal Air Force visited the offices of No. 18 (Air Survey) Party a t  
Kisiilpur on 14th April 1939. 

MR. H. H. Clraw, c.I.E., I.c.s., nnd MR. H. 0 .  REYNOLDS, c.M.G., I.c.s., 
successively Financial Commissioners to the Gove~mment of Burma, 
visited the offices of the Burma Survey Party in Mayu~yo in October 1938 
and May 1939 respectively. 

MR. K. P. SAUREIYA, Silviculturist to  the Forest Ilepartment of the 
Central Provinces visited the offices of the Geodetic Rrallch on the 8th 
October 1938 in connection with the work of the Forest Map Office for 
the Government of that Province. 

DR. A. 0. RANKINE, O . I ~ . E . ,  Geophysical Consultant to the Rurmn 
Oil and Anglo-Irfinian Oil Conlpanies visited the Geodetic Branch Office, 
Dehra Diin on the 17th February 1939. 

9. Awards.-His Excellency the Viceroy has been plea~ed to 
confer the title of R A ~  Sahib, as a personal distinction, upon MR. 
MAHENDRA NATH CHOUDBURI, Chief Supervisor, Mathematical Ins t~ument  
Office. 

SUB-CONDUCTOR J .  (1. WII.SON, Draftsman, Army Section, NO. 6 
Drawing Office has been awarded the Long Service and aood Conduct 
Medal without gratuity. 
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10. Mathematical Instrument 0fflce.-A new type of offset 
scale in plate glass, with the scale engraved on the underside, and ten 
offset sighting instruments were made for the 1,ahore Survey Detachment. 

One 48-inch Research Calliper which is to be used in measuring the 
dia~neters of trees was designed and manufactured for the Provincial 
Silviculturist, Ootacamund. 

Four special chains, steel band crinoline, -1'25" wide, 106 feet long, 
were manufactured and supplied to the Officer in charge, Lahore Survey 
Detachment. 

227  sets of Hydrometers, pocket, brass, for excise purposes, in box 
complete with 10 weights, mag. glass, thermometer and test jar and 227 
sets of grain weights with tweezers in teak wood boxes ,were manufactured 
for the Cornrnissioner of Excise and Salt, Bengal, for use by the Excise 
Officers inspecting drug shops. 

A coordinatograph has recently been constructed which incorporates 
a number of new ideas. 

The instrument is designed to plot and make measurements over an 
area of 46 inches x 30 inches. It is also designed for use with 4 scales, 
viz. 1 inch and 1& inches to the mile, 1/25,000 and 1/50,000. When 
working on any of these scales measureullents can be made direct in yards 
and no conversion is necessary. 

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

Class I ~ ~ ~ ~ ~ ~ ~ . - C O L O N E L S  J .  D. CAMPBELL, D.s.o., and F. J. M. 
RING, and MESSRS. C. H. TRESHAM, v.D., D. K. RENNICK, M.B.E., and 
J. MCCRAKEN, M.U.E., retired. 

COLONEL F. B. SCOTT, I.A., and MR. M. M. MUDALIAR, M.A., granted 
leave preparatory to retirement. 

BT.-COLONEL L. H. JACKSON, I.A., and LT.-COLONELS E. 0. WHEELER, 
M.c., and 0 .  SLATER, M.c., confirmed as Director and promoted to Colonel. 

CAPTAINS C. A. K. WILSON, R.E.,  and R. C. N. JENNEY, R.E., promoted 
to Superintendent. 

CAPTAIN GURDIP SINGH, I.A., reverted to  military duty. LIEUTENANTS 
R. A. GARDINER, R.E., G A M B H I ~ ~  SINOH, I.A., and RAJINDER SINGII KALHA, 
I . A . ,  promoted to Captain. 

CAPTAIN R. A. GARDINER, R.E., and LIEUT. R. C. A. EDGE, R.E., 
contirrrled as Assistant Superintendent. 

M~ssns .  A. J. A.  DRAKE, D.c.M., and F. H. GRANT promoted to 
Superintendent. 

Class I1  0ficers.-RAI SAHIR 11. B. MATHUR, R.A., retired. 
MR. T I R L ~ C H A N  SINOH, C.E., resigned 
MESSRS. S .  C. CHATTERJEE, n.sc., and A. K. SEN GUPTA, C.H., pro- 

moted from Upper Subordinate Service to Class 11. 
Eight officers were appointed to the Class I1 Service, on probation. 
Q e n ~ r a l  Crntrnl Serllice (Class I l ) . - -AIR.  S. COLQUEIOUN, granted 

leave prepa,rntory to  retirement. 
EAI S A H I I ~  G .  M .  DHARA, retired. 
MR. F. E. SELFE, ceased to be in the employ of the Survey of India 

on termination of his contract. 
MR. D. C. VERMA, Officiating Registrar, confirmed in his appointment. 
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Upper  Sz~bord in (ate 0ficers.-MR. MUHAMMAD MUZAFFAR SHAH, 
retired. 

Surveyor MANAWAR KHAN, pronloted to the Upper Subordinate 
Service. 

Five probationers, confirmed. 



11. ABSTRACT OF SURVEYS IN 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 econonly, 
and is now doin: a considerable amount of miscellaneous outside work 
on payment, besides advising and assisting Provincial Governments wit,h 
local and settlement survey8 as required. 

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

Air Surveys. Geodetic. 
Boundary Surveys. Levelling. 
Cantonment and City Surveys. Miscellaneous. 
Exploration. Special Surveys. 
Forest Surveys. Topographical Surveys. 
Framework. Training. 

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

13. ~aluchistan. 
Topographical surveys in Kalat and Las Bela States (p. 40). 

14. Baroda. 
Framework. Traverse in Mehsana district (p. 47). 

15. Bengal. 
Level l ing .  Secondary levelli~lg (one leveller taking 2 sets of observation 

a t  each station) for Calcutta, Corpol-a.t,ion in connection with 
Dr. Dey's Kulti out-fall scheme (p. 61). 

Topographical surveys in Cllittagong district and Chittngong Hill 
Tracts (p. 53). 

To?)onr(rpl~,ical  ,szr,rl~c,~js in Ch:iruplri~ii, Darbhnnga and l\llnznff'arp~i~~ 
districts (p. 50).  

17. Bombay. 
Air S?CTVP,I/ in Poo~ln district (p.  42) 
F r n m c u ~ o r k .  Triangulation and traverge in Ahrn:~d&h,?d, Broi~ch and 

Pa~lch 1 ,  :~nrl Ktiir:~ districts (p. 47). Tr in t~guI :~ t io~~  in 
Rclgnurn and Siit51-a districts (p. 56). Traversing for fixing the 
position of the wirelc~s runst in tire compound of the oflice of the 
Jlircctor (:ener:~l of Ol)scrvntories, Poon;~  (p. 48). 

Top~~rrc.~hi ,c(d SU,TV(?!/B in Helgalirrl and 1:ijiipar (districts (p. 56).  

18. Central India. 
Topoqrnyh tcrrl , P ) L T , J P ? ~ S  in 13ewii~ ( R P ~  ior), n'ewan (junior), Dhar. Indore. 

#Jaor:~, ,lh%t)ua, Piplo~lir, Hatlit~~i, Sniltllln and Sit;~rn:~rl States (p.  46). 
Hesurvey for a special military lnap of Bhopal city (p. 47). 
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19. Central Provinces and Berar. 
F r a m e w o r k .  Triangulation in Chiinda district (p. 51). 
Leve l l ing .  High precision levelling for the new geodetic level net in the 

back direction from Sohela to Pathora part of line Raipur to 
Bhadrakh (p. 13). 

Topographica l  s u r v e y s  in Raipur district (p. 52). 

20. Deccan States. 
A i r  s u r v e y  in Bhor State (p. 42). 
F r a m e w o r k .  Triangulation in Jamkhandi, Jath, Kurandviid (senior), 

Kurandvad (junior), Bliraj (senior), Miraj (junior), Siingli and 
Savantviidi States (p. 56). 

Topographica l  s u r v e y s  in Aundh, Jamkhandi, Jath,  Kurandviid (senior), 
Kurandviid (junior), Mudhol, Riimdurg and Siingli States (p. 56). 

21. Delhi. 
A i r  s u r v e y  (p. 42). 
C a n t o n m e n t  nn.d c i t y  surveys .  Supplementary town survey (p. 48). 

22. Eastern States, 
F r a m e w o r k .  Triangulation in Bastar State (p. 51). 
Level l ing.  High precision levelling for the new geodetic level net in 

fore direction from Piil Lahara to Bhadrakh, part of line Raipur 
to  Bhadrakh and Bhadrakh to  Ralasore part of line Howrah to 
Bhsdrakh (p. 13). 

TopograpIticul surveys  in KBlahandi and Patna States (p. 52). 

23. Gujarat States. 
F r a m e w o r k .  Triangulation and traverse in Bglasinor and Liiniiviida 

States (p. 47). 

24. Gwalior. 
Itfiscella.neous. Determination of geographical position of wireless tele- 

uraph stations near 1,ashkar (p. 47). 
0 

Topographica l  surveys  in Mandasor, Shsjiipur and Ujjain district,s 
(P. 46). 
25. Kashmir and Jammu. 

Topogrn.phicttl surveys  in the Karakoram (p. 38) and in Kashmir and 
Jammu (p.  37). 

26. Kolhapur State. 
F r a m e w o r k .  Trirtngulatinn. 
Topographicccl aureeps.  

27. Madras. 
L e ~ j e l l i n g .  High precision levelling for the new geodetic level net in 

fore direction from 13h;ldrakh to Vizianagaram with branch line f rom 
Cuttack to F n l ~ e  Point (p.  13). 

Topographica l  surveys  in Kilgiri dietrict (p. 56). 

2 8  N. W. F. Province. 
A i r  eurveys  in Dir, Swat and C h i t r ~ l  and Korth and South Wa,ziristln 

Agencies (p. 42). 



ABSTRACT OF SURVEYS IN EACH PROVINCE AND STATE. 9 

Cantonment a n d  city surveys. Survey and resurvey of Kohiit Canton- 
ment (p. 48). 

Framework. Traversing and levelling, Cantonment survey of Bannu, 
Cherat, and Dera Ismiiil Khan and Fort Akalgarh and extension of 
part of Kohiit Cantonment (p. 48). 

29. Orissa. 
Levelling. High precision levelling for the new geodetic level net in 

the back direction from Sohela to Pathora part of line Raipur to 
Bhadrakh and in the fore direction from (i) Pal Lahara to Bhadrakh, 
part of line Raipur to Bhadrakh (ii)  Bhadrakh to Balasore, part of 
line Howrah to Bhadrakh and (ii i)  Bhadrakh to Vizianagaram with 
branch line Cuttack to False Point (p. 13). 

Topographical surveys in Sambalpur district (p. 52). 

30. Punjab. 
Air survey in Gurgaon (p. 42). 
Cantonment and cily surveys. Resurvey of Siiilkot Cantonment (p. 48). 

City surveys in the Murree Hills (p. 39) and in the Urban areas 
of Lahore (p. 44). 

Framework. Traversing and levelling for cantonment survey of 
Dalhousie, Jhelum and Jullundur Cantonments (p. 48). Traversing 
of Bakloh Cantonment (Rifle Range) boundary (p. 48). Triangulation 
and traverse in the Murree Hills (p. 39). Rectangulstion in Hissiir 
district (p. 39). 

Levelling in Hissiir district (p. 39). Double and single tertiary levelling 
in Hoehiiirpur and Jullundur districts for Punjab Irrigation Works 
(P. 61). 

Special surveys in Hissiir district (p. 39). 

31. Punjab States. 
Levelling. Double and single tertiary levelling in Kapiirthala State for 

Punjab Irrigation Works (p. 61). 

32. Rijputana. 
Topographical surveys in Biinswiira, Jhiilawar, Kushiilgarh, Partiibgarh 

and Udaipur (MewBr) States (p. 46). 

33. Sikkim State. 
Framework. Triangulation in Sikkim State (p. 53). 
Z'opo,qraphic(zl st~rveys in Sikkim State (p. 54). 

34. Sind. 
Can,tonmcnt a n d  city surveys. Survey of Drigh Road Cantonment 

( P  48). 
Frarn,ework. Triangulation in Dadu d i~ t r ic t  (p. 42). 
Topographical suwags in Diidu district (p. 41). 

35. States of Western India. 
Boundary surve?y. Boundary demarcation between Morvi and Cutch 

State8 (p. 46). 
Frnnzevjork. Triangulntion and traverse in Amliyiira, Diibha: Idar, 

Ghbat, Magori, Malpur, Mohanpur, Ramiie, Raniisan, Rupal, Variigim 
and Sathtl~nba States (p. 47). 
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36. United Provinces. 
F,ru))~eworI; .  Traversing of part, Allahiibiicl and Cawnpore Cantonment 

boundaries (p. 48). Traversing of Ambsri Tea Estate, Dehra Dun 
extrit-depart~nental "paid for" work (p. 48). 

Geotletic. Gravity observation a t  Dehra Dun with apparatus on loan 
from Cambridge University (p. 12). 

Topographica l  surveys  in Almora district (p. 45). 

BURMA. 
37. F o ~ e s t  su rvey s  in Tharrawaddy district (p. 59). 

F~ametoork. Triangultltion and traverse in Henzadn, Prome, Tharra- 
waddy and Toungoo districts (p. 59). 

Geodetic. Gravity observations at  4'1, ~ta t ione  and repeat observation at 
one station (p. 12). 

Topograph i ca l  s u r r e y s  in Henzada, Kyaukse, Mandalrty, Pegu, Prome, 
Sagaing, Tharrawaddy and Toungoo districts (p. 59) and in the 
Northern Shan States (p. 60). 



PART 2 . -GEODETIC WORK. 

111.-ABSTRACT O F  GEODETIC OPERATIONS. 

DIRECTOR :-{ Colonel E. 0. Wheelcr, M.c., to 28-2-39. 
Lt.-Coloncl E. A.  Glennic, D.s.o., from 1-3-39. 

38. General.-Besides geodetic work, the Director, Geodetic 
Branch ad~riinisters a t  Dehra Dan No. 2 Drawing O f i c e ,  the Forest Map 
Ofice, a Printing 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 :- 

Topograpi~ical Survey carried out by No. 1 Party (paras. 79-83). 
Cantonment Surveys (paras. 84-88). 
Training School (para. 130). 

39. Geodetic.-Purely geodetic operations include miecellaneous 
co~nputations and research, preparation and publication of records, 
observatory work (astronomical, nlagnetic, seismological and n~eteorolo- 
gical), the measurement of geodetic bases, principal triangulation, 
geodetic levelling, precise latitudes, longitudes, azimuths, gravity deter- 
minations in all parts of India and Burma and prediction of tides a t  39 
ports between Suez and Singapore. 

These operations are fulljr described in the annual Geodetic Report 
of the Survey of India which contains complete index maps and detailed 
reeults. The following is a brief abstract of the geodetic operations 
described in the Geodetic Report of 1989. 

40. Observatory Section.-The usual magnetic, seismographic 
and meteorological observations have been carried on, the longitude 
observations have been discontinued, as no  systematic variation has been 
discovered in the 12 years (luring which they liave been carried out, and 
they now only serve to record personal equations and the imperfections 
of the instruments. 

The latitude variation programme at  Agra was col~tinued for its 
~econd year, and the results confirm the large variation obtained in the 
first year. 

41. C o m p u t i n g  Section.-In 1914 n start  was made with the 
publication of all triangulation data, geodetic and topographical, in the 
form of a s e r i o ~  of triangulation parnphlet~ each covering a degree square. 
I t  wa8 then premature t,o include the topographical triarlgulation as much 
was still to he observed, and c o ~ ~ s e q ~ ~ e n t l y  only G.  T. data were printed in 
the palnphlet~. except in those for frontier and transfrontier areas. Now 
that the topographical triangulation of 1r1uc11 of India is complete, a fresh 
start ~ : I . R  been 1~1:~de on t,he pu1)lic:rtion of cotnplete data pamphlets. It 
i~ hoped to iwue the first paiuphlet of the new ~ e r i e s  in 1940. 

Hayford anomalies l~ave been computed at  400 latitude, longitude 
and azimuth statione during the year. 
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Gravity anomalies on the hypothesis of regional compensation have 
been computed a t  all Indian gravity stations according to the method 
described by Dr. F. A. Vening Meinesz in Bulletin GQodQsique No. 29 
of 1931. 

The m:~in triangulation of the Lahore Survey Detachment was 
computed and adjusted and that of the Murree survey computed. 

Assistance has been given to the Burma Oil Company for the com- 
putation of gravity anomalies in areas in which they are undertaking 
-geological prospecting in the field. 

Assistance has also been given to No. 14  Party in the computation 
of its field work as usual. 

The following publications were seen through the press :- 
(1) Geodetic Report 1938. 
(2) Levelling Pamphlet 41. 
(3) Auxiliary Tables Part 11 (reprint). 
(4) Report to the International Union of Geodesy and Geophy- 

sics on the Geodetic work of Survey of India for the period 
of 1933-39. 

42. Tidal Section.-The tide-tables of the Indian Ocean for 1940 
for 67 ports were prepared and published in September 1939. Predic- 
tions for Karwar and False Point have been discontinued while Navlakhi 
on the Gulf of Cutch has been predicted and included in the tide-tables 
for the first time. 

Automatic tidal registrations were continued a t  Aden, Karachi, 
Bombay, Vizagapatam, Dublat, Calcutta and Rangoon. Owing to the 
reconstruction of the pier on which the Aden gauge is situated, it was 
found necessary to reject its readillgs from 1st August 1938 to June 1939. 
In  addition, tide pole readings of high and low water, during daylight 
only, were continued a t  Bhaunagar, Chittagong and Akyab. 

43. Latitude and Longitude.-(No. 14 Party).-About six 
months' work remains to complete gaps in the deflection programme in 
the north-west of Indin and in Bengal. It was proposed to undertake 
this work during 1938-39, but owing to financial stringency it was un- 
fortunately found necessary to postpone i t ;  it is hoped to  complete it in 
1939-40. 

44. Gravity Observat ions.-(No.  14 Party) -Observations to 
determine the force of gravity were made at 42 new stations in Burma. One 
old station in Burma was reobserved in the middle of the programme and 
again a t  the close. The observer was Mr. M. N. A. Hashmie (Class 11). 

In  the Shan States transport was by two hired motor lorries, and in 
the Chin Hills by coolie. In the r e ~ t  of Burma journeys were made, at  
times with some difficulty, by steamer, launch, rail, motor lorry and car. 
All gravity stations in India and Burma show the forcc of gravity relative 
to that at Dehra Dun. By the kindness of Sir Gorald Lenox-Conyngham, 
F . R  S., the Ctrmbridge :rppnratus was lent for the purpose of redetermining 
the value of gravity at  nehra Dun relative to Potsdam. Obflervntions 
were taken at Cambridge, where the value of gravity relative to Potsdsm 
is known. The apparatus was then eent to  Dehra Dun, where a series of 
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observations were taken in April-May. Further observatione at Cam- 
bridge in July checked the stability of the pendulums. Results are 
not yet available. 

45. Geodetic Traverse.-(No. 15 Party).-On account of 
financial stringency the geodetic traverse could not be taken up in 1938-39 
but it is hoped to  commence work on it in the 1939-40 season. 

46. High Precision Levelling.-(No. 15 Party).-Out of 
the total length of 15,800 miles of levelling of high precision required 
for the new geodetic level net of India, 61 miles were completed during 
1938-39, by levelling in back direction from Sohela to Pithora, making a 
total of 10,084 miles completed up to date. 

During 1938-39, 610 miles of single levelling for the new geodetic 
level net were also carried out in the fore direction from ( i)  PB1 Lahara 
to Bhadrakh part of line Raipur to  Bhadrakh (ii) Bhadrakh to Balasore 
part of line Howrah to Bhadrakh and ( i i i )  Rhadrakh to  Vizianagnram 
with branch line from Cuttack to False Point. 

Secondary a n d  T e ~ t i a r y  Levelling. -Report will be found under 
Section IX  of this Report (p. 61). 

Note.-Figures of mileage are preliminary only. 



PART 3.-TOPOGRAPHICAL WORK. 

1V.-ABSTRACT OF TOPOGRAPHICAL WORK. 

47. The following tables indicate the progress achieved to date in 
the topographical survey programme assigued to the Department 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 well as the approsirnate balance which remains to complete 
the contoured topographical survey of India. The figures which were 
entered in the report for 1930-31 were found on re-examination to be 
inaccurate, and to be incapable of calculation by 5 year periods for 
separate scales; consolidated figures from 1905 to 1935 are therefore 
given. These figures also include the area of survey work done in 
Burma prior to sepnr9tion. Now however that Burma has been 
separated from India, though the Survey of India will continue to 
eurvey Burma for some time to come, the work there will no longer 
form part of its functions as a department of the Indian Government. 
The total areas of survey work in India and Burma have therefore been 
shown separately. 

Table B shows tht: nrea revised durirlg the year under report. 
Ttrble C shows in detail the survey opelmations carried out during 

the year under report, together with their cost rates. While every 
attempt is made t o  calculate the cost rates accurately, it ia extremely 
difficult to  allocate "overhead charges" fairly to the various classes of 
work, and rate8 of pay etc., will vary with the locality; the cost rates 
shown in the table rnust 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 useful in esti- 
mating costs in subsequent years. 

The costs, shown for mapping and computations are those incurred 
in the party otc., offices only, except where otherwise stated; publication 
charges, if required, may be ascertained from the Director, Milap Publi- 
cation, a t  Calcutta. 

48. Progress . -In the second page of the preface to this report 
will be found a brief outline of the scope of the topogr.~phical surveys of 
the department. The hopes expressed in 1905-that modern maps 
on the 1-inch scale would he available for the entire 1ndi;rn Ernpire 
within 25 years-:bre still far frorn realizatio11 in 1939, rather over half 
the total nrea of India having heen completed on that scale. In 1913, 
when it Was realized th,rt for various reasons i t  would be irnpossible to 
complete the I-inch Rurveys in the time allottc.d, a scheme for the reduc- 
tion of the scale of survey in the less populous areas w ; ~ s  s~nctioned 
by the Secretary of Statv 

In spite of the reclnction~ i n  sc:~l(: however, only i~hout  three fourths 
of the country is :is yet cov(\re(l by ~ n o l l ~ r n  rn;Lpq. Tho tendency to 
revert to the I-inch scale in ~pecial circnrrrst:ulces, such as ill area9 of 
more t h ~ n  or~linary rnilita~y. geological or eiiginuering importance, the 
necessity which f reque~nt l~  :\rims to resurvey on the l-inch scale arcas 
already surveyed on smaller scales as they grow in import:lnce, the 
need for the comparatively frequent revision of existing Rurveys in the 
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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 completiou of the programme 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 square miles per annum ; on 
this basis, some 12 yearfi are still required to  complete the programme. 

The average out-turn for Burma has been about 4,500 square milee 
and the area remaining for survey is 55,953 square nliles which repre- 
sents a t  above rate another 12 year's work. 

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

Table A,-Progress of Topographical Surveys in India since 1906. 

Survey years. 

1905-35 ... ... 
1935-38 ... ... 
1938-39 ... ... 

Total programme ... I ...... I ...... 1 ...... 1 1.623.015* 

-- - 

Totals to 1939 ... 1 898.141 ( 247.930 1 45.797 1 1.191.868 

*Revised figures, due to  corrected area of sheet 62 B,  and t o  change in sea. limits. 

3and 2-inch 
scsles. 

... Balance  ... 

Progress of Topographical Surveys in Burma since 1906. 

TOTALS. 

Sq.  ~ ~ t i l e s .  
848,629 

40,262 
9,250 

Totals to 1939 ... 1 161.754 / 44.013 1 ...... 7 205.767 

Sq.  mi l e s .  
189,084 
48,726 
10.120 

Sq. nti les.  
25,929 
19,019 
849 

ol~proxi~natcly 

170,000 

Bnlnncc  ... .. . I  ...... I ...... 1 ...... 1 55,953 

- - -  

Sq. mi l e s .  
1,063.642 

108,007 
20,219 

...... Total programme ... I ...... I ...... 1 1 261.720 

approxi~natoly 

160,000 

Table B.-Rcoision anti Resurvey o f  above work durin,g the year. 

India 1938-39 ... 238 333 6Q8 

Burma 1938-39 ... 1 199 . 27 . I Is9 

approain~atoly. 

100,000 431,147 
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V.-SURVEY REPORTS, FRONTIER CIRCLE, 
Coloncl J. D. Campbell, D.S.O., to 18-2-39. 

DIRECTOR :- 1,t.-Colonel W. J. Norman, ni.c., N.E., from 19-2-39 to 14-5-39. 1 Coloncl E:. 0. Whcclcr, M.C., from 15-5-39. 

49. Summary.- he units administered by the Frontier Circle 
were ' A '  and 'E '  Companies, No. 18 Party, Lahore Survey Detachment 
and KO. 6 Drawing Oftice. 

The annual report of No. 6 Drawing Office is contained in Section 
XI1 of this volume, vide para,. 142. 

50. Training.-Ten soldier surveyors were under training in ' E '  
Company during the field season, of whom one was reverted t o  hie 
regiment. 

Military training is commented on in para. 55 below. 

51. Special.-The Director, Frontier Circle, attended a confer- 
ence of Directors held by the Surveyor General a t  New Delhi from 2nd 
to  6th January to discuss questions of policy consequent on the 
recognized necessity for more compl-ehensive methods of map main- 
tenance and reissue, see page 3. Lt.-Colonel W. J .  Norman, M.c., R.E., 

also attended tlie conference. 
Lt.-Colonel E. 0. Wheeler, M.c., R.E.,  on behalf of the Director, 

Frontier Circle and Mnjor D. R. Crone, R.E., assisted in directing the 
combined ~nilitary exercise held in ' A '  Company in the autumn, see 
page 3. 

52. Areas surveyed.- 
1,726 equare miles of triangulation. 

15 square miles of triangulation to  provide colltrol for city 
surveys. 

281; scjuare eniles of .;-inch survey (exp1or:ttion). 
102 squ:Ire lililes of 4-inch special survey. 
20.5 square miles of 1/35,000 original survey. 
119 s(1u;Lre miles of l i - inch original survey. 
651 square miles of 1-iuc11 orig.~nnl survey. 
16(i sclu:lrc illilea of 1-inch revision survey. 
240 square miles of I -inch provision:tl survey. 

2,600 squirre miles of &-inch original survey. 
111 sclu:~rc ~nilcs of rect:ingul:rtion from 3,000 :tcres to 25 itcres. 
I l l  lincar ~riiles of tertiilry levelling. 

7 scju;lr(b rr~iles 01' -&-inch resurvey. 
"SO k :lcrcs 01' 1:irge sc;tle city survey on mule 100 feet to 1 inch. 
1,212 acres o f  I :~rge sc:~le city eurvey on scale 40 feet to  1 inch. 

'A' Survey C o m p a n y .  
O/l i ,  rl ( , ' , J ~ I I I P I , I ~ I , ~ I  ~~q . -hr : t io r  J .  I!. 1'. A ~ i g i v ~ n ,  M . N  E , R.E 

53. General.. 'I'hc. Counp:~ny c:~rrit.d out topogrnphical survey 
training of Class 1 oficers in Kangra district n ~ i d  Bilaspur autl Mandi 
S t n t e ~  of the  Punjab, rc~ct?ngulntion, levelling and  special surveys for the 
1rrig:rtion l ) e p i ~ r t , ~ ~ ~ e n t  in Hiss%r district, P111:jab ; veritication surveys in 
Jam~nu a1111 K : ~ s l ~ ~ n i r ;  I-evision survey of the Lahorc Guide Map; city 
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surveys for the Municipal Committee of Murree, Punjab, and topographical 
surveys in the Karakoram. 

Field headquarters were a t  Lahore Cantonment from 20th October 
1938 to 6th April 1939 inclusive. 

54. Personnel.-The average strength of the Company during 
the year ~ l ' i t ~  1 Class I, 1 Class 11, 3 U. S. officers and 32 Lower 
Subordinates. 

In  addition to  the above, the following Class I officers were posted 
to the Company for training :- 

Captain D. M. Clementi, R.E., until February. 
Captain R. T. L. Rogers, R.E., until March. 
Captain R. A. Gardiner, R.E., until June and again from mid- 

September. 
Captain Gambhir Singh, I.A. 
Captain R. S. Kalha, I.A. 

Lieut. R. C. A. Edge, R.E., from December to  March. 
Mr. Tirlochan Singh (Class XI) resigned in February. Rai Sahib 

C. L. Kapur (Class 11) joined in August and Mr. Sheikh Alauddin 
(U .  S. S . )  joined a t  the end of January to  supervise the work in Hissiir 
district. 

2 surveyors joined from No. 1 Party on 1st May for surveys in the 
Karakoram. 

55 Military training.-During the first two months of the 
field season, with the exception of Mr. D. C. Puri and Mr. Tirlochan 
Singh (both Class I I ) ,  all officers of the Company, reinforced by officers 
from KO. 18 Party, carried out military training. The training comprised 
individual traininw in military duties, special technical training, practice 
formation of a m~litary survey unit and collective training within the 
unit, co-operative training as a unit with the Survey section H. A. 
and finally, a five day military survey exercise with R. A. units 
and essential services. Individual and Company training was in the 
Risalpur area and co-operative training with other arms in the area 
Akora-Attock-Hnssan Ahdd-Nicholson Monument in sheets 43 C and G.  

56. Areas surveyed.- 
15 square miles of triangulation to  provide control for city 

surveys. 
238 rJcluare miles of 4-inch survey (exploration). 
102 Rquare miles of 4-inch special survey. 

1.2 acres of large scale city survey on scale 40 feet to 1 inch. 
11 1 square miles of recti~nglllation from 3,000 acres to 25 acres. 
1 1  2 linear miles of tertiary levelling. 

57. Field work was as ~ O ~ ~ O W R  :- 
Norm~tl ,  topoylraphiral surve?ls on the I-inch scale were arranged in 

Dera Ghazi Khan, Dera I~ma i l  Khsn end Muzaffaroarh districts in sheets 
? 

39 I and Jl hut were cancelled, owing to finnnc~al stringency, shortly 
hefore work was due to utart. 

qfic~rrr' trrcinin,~ ro,rnll.-On coocllieion of the military training 
period in December, Jlr. Chirapt) Shah proceedetl to Hamirpur, KIngra 
district and formed a camp for 5 Claes J officers under training. Shortly 
after commencement of the camp, Mr. Chiragh Shah was nominated for 
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surveys in #Ir&q+ and was relieved b y  Mr. Tirlochan Singh. On departure 
of Mr. Tirlochan Singb a t  the  end of January,  on leave pending resigna- 
tion, the administr;~tion of the camp was undertaken in rotation by 
Captains l<ogers, Clelrlenti and Gardiner training being continued under 
direct orders of the  0. C. Company. 

Hissc9* Detachment -In mid-December, a t  the  urgent request of the 
Chief Engineer, P .  W. D. Punjab, an estimate was framed for  r e c t a ~ ~ u l a -  
tion, levelling and &inch survey, in the Sirsa tahsil of the  Hiesiir district, 
as a basis for planning a canal system for the relief of this area, which is 
peculiarly subject to  famine. It lies a t  the  south west of the  Bhakra 
Dam Pro.ject area. Provisional arrangements were made a t  once for the  
necessilry personnel, equipment and instruments and within a fortnight 
of the work being sanctioned, the detachment comn~enced t o  assemble a t  
Mandi Dabwsli under Mr. Sheikh Alauddin. 

3 computers and 2 levellers were lent by the  Geodetic Branch, 
7 surveyors were provided by ' A '  Company, 1 for levelling, 3 for 4-inch 
surveys, 2 for rectangulntion and 1 t o  p a r t a i  the work and act a s  general 
assistant. The remaining rectangulators and all inferior servants, except 
a small nucleus obtained from the  Company, were specially recruited 
either from men with previous service or from local sources. 

The detachment completed 111 square  mile^ of rectangulation down 
t o  25 acre blocks and replaced 167 missing stones in adjoining areas pre- 
viously rectangulated. 111 linear miles of levelling and the  4-inch 
survey of 102 square miles covering parts of 11 irrigation map sheets, 
were also completed before the detachment dispersed on 14th  April. 

Karakorum.--Surveyor8 Fazal Elahi and Inayat  Khan accompanied 
Mr. Eric Shipton on an expedition t o  the Karakoram. They left Murree 
on 8th  June  1939 aud are expected t o  return about middle of November. 
During this period they surveyed 238 square miles on 3-inch scale in the  
Biafo Glacier area in ~ h e e t  43 M. The few existing triangulated points 
were supplemented by Mr. Mott. 

Vertf ict~t ion Surve!j.-During the  summer, surveyor Sohbat Shah 
carried out the verification of important infor~nation,  in Jammu and 
Kashmir, in sheets 43 G,  H, K,  L and P. 

This information had been received from extra departmental sources. 
Murv-ee City survey.-Operntions to  provide a framework for a 

aurvey, on :t scnle of 40 feet to  1 inch, of the bnz:~nr and station wards 
of the Murree blunicipnl area, were carried out during the summer. The 
framework consisted of 9 stations of secondary triangulation connecting 
the nrea with the  geodetic framework, 9 stations of local main trinngu- 
lntion and 20 stations of local subsidiary triangulation. 21 detail 
stntione and 4.1 miles of detail traverse were also observed. 

The work was 8t:lrted by Captain R A. Gardiner, R.E., assisted by 
Captains Gamt~hir  Sir~glr. I A.,  and R. 8. Kalhn, r . ~ . ,  and Mr. U. D. Marngain 
(TJ. S. 8.). Fro111 June,  Mr. Mamgnin, ns~isted by one traverser borrowed 
from the Lahore Survey Detachment, carried on the  work. I n  the lat ter  
half of the uenuon, a test nrea wau surveyed in detail and plotted, the area 
covering ahout 12  acre8 in one ~ h e e t .  

58. OfEloe work.- 
Fmzr drawing.--During the field seaRon n drawing uection of average 

strength of 15 surveyors and dmf t sn~cn  under Mr. D. C. Puri (Class 11) 
-- -- - - - - - . - .- - -. - . - - - - -- 

*Hubnequontly cc~ncelled. 
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assisted by Messrs. I. I<. Ponnappa and Chiragh Shah, (both U. S. S.) 
completed 5 sheets ancl worked on the drawing of 15 others. 

During recess, this dr i~wing section, with ruin'or changes of personnel, 
completed 8 of these sheets, and in addition took up 6 quarter-inch sheets. 

'l'he total out-turn (luring tha year was 13 sheets. 
Ma)) 1Mcci?~tenctnce.-In accordance with the map rnilinteniince policy 

recently formulated by the  Surveyor General (page 3), a section was 
fonued in this unit for Map Alaintenunce. This section, consisting of 1 
Clilss I1 otficer, 1 clerk, 1 record keeper and 2 draftsmen, took over 49 
office copies of prim,iry sheets of Jarnmu and Kashmir and initiated 
arrangements for the  systematic collection, veritication alld recording of 
new inforrn:i.tion in these areas. 

Hisstir Section.-Mr. Sheikh Ali~uddin, with 2 surveyors prepared 
the 11 field sheets of the Hissiir work and the corresponding level charts 
and contour ~ h e e t s .  All sheets were submitted to  the Director, Geodetic 
Branch for publication early in August. 

Misccllnneous section.-A sm;~11 fiectiorl varying from 3 to  5 surveyors 
completed 75 traces of "bitse line" charts for the Director, Land Records, 
Punjab on repayment. 

Computc~tion section.-Computer Jo t i  Sarup with 2 computers was 
fully employed throuphout the year. first on military training and subse- 
quentlr  or1 preparation of record volumes: extraction of data, computa- 
tions for the Mi~rree survey and much miscellaneous work. 

'E' Survey Company. 
Major L). R. Crone, K.E., to 13-2-39. 

Ojicer Cornrrlanding.- 
Captain D. E. 0. 'l'hnckmell, R.E., from 14-2-39. 

59. Genera l . -The  Company carried out  surveys in Kaliit and 
Las Rela States of Baluchistan and D ~ d u  district of Sind. Field head- 
quarters opened a t  f arlchi  on 22nrl 0ctot)er 1938 and closet1 on 1st  April 
1!)39, on which date the  permanent headquarters of the unit were trans- 
ferred from Quet t :~  to Kariichi. The buildings belonging to  the Depart- 
ment in Quetta had been rendered unsafe by the earthquake of 1935, 
since when work had been carried on in tents and other temport~ry 
buildings. This was unsatisfactory, ancl penclinx a decision as to  where 
new offices will be built, i t  was decirlerl to  move the  headquarters t o  
Karachi. The ol(1 buildings were hanrle(1 over to the Defence Depart- 
ment for clemolition during June.  

During December, Surveyors Muhammad Akram, Abdul Rahman I, 
and Muhammarl Sadiq I1 were selected for service in ' I raq  and were 
withdrawn from the field. Their departure for 'Triiq was later cancelled 
and the surveyors were employed a t  headquarters. 

60. Personne l . -The  average strength during the  year was 
1 Class I officer, 3 Class I1 officers, 4 Upper Suhorrlinate officers ant1 15 
Lower Subordinntes (excluding 3 clerks, 1 storekeeper clerk and 2 
computers). I n  ~clclition 1 0  soldier surveyors were attached for training 
during the field eeauon, of whorri 9 were retnincd for recees training. 
Captain D. E. 0. Thackwell, RE. ,  joine(1 the Company on 5th Novemher 
1938 and Captain R. A. Cfnrcliner, R.E., proceetle(1 to  'A' Company on 9th 
Pu'ovemher 1938. Mr. Mnhammad Nnjamuddin (Class 11) rejoined from 
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leave on 8th October 1938 and was transferred t'o No. 6 Drawing Offlce 
from 12th September 1939. Mr. Chowdhury Muhammad Aslam (Class 
11) proceeded on 5 months' leave on 1st May. Mr. Vidya Dhar Chopra 
(U. S. S.) was temporarily transferred to Calcutta for a Map Sales tour 
on 8th October 1938 and rejoined the Company on 18th February 1939. 

Messrs. Muhammad Akbar and Sardar Khan (both U. S. S.) joined the 
Company on 12th October 1938 and 28th October 1938 respectively. 

61. Areas surveyed.- 
1,726 square miles of triangulation. 

7 square milea of 4-inch resurvey. 
119 square miles of 1 &-inch original survey. 
547 square miles of 1-inch original survey. 

2,690 square miles of &-inch original survey. 

62. Field work was organized as follows :- 

Camp (I) under Mr. blahammad Najamuddin (Clase 11) with 5 
surveyors completed 1,468 square miles of &-inch original survey in Kalat 
and Las Bela States in sheet 35 K. One surveyor from thia camp was 
recalled during December for service in 'Iraq. 

Cantp ( 2 )  under Mr. Chowdhury Muhammad Aslam (Class 11) with 
5 surveyors completed 1,222 square miles of &-inch original survey in Las 
Bela State in sheet 35 JK. One surveyor from thia camp was recalled 
during December for service in 'Iriiq. Another surveyor left the field on 
account of prolonged sickness and was replaced by a surveyor from 
headquarters. 

The country surveyed by Camps (1) and (2) consists of a flat plain 
bordered on the east and west by high, broken and intricate hills. The 
hills to the west are notable for the presence of the well known mud hills 
and "mud volcanoes" of 13aluchist8n. These are known locally a.s s h u ~  
hills, and consist of a honeycomb of sharp pinnacles and deep craters from 
which there are no apparent exits (See photograph). These hills are very 
dangerous to work on even in dry weather and after rain are quite im- 
passable. There are no active volcanoes in the area surveyed but a t  
Chandragup, which is near the coast and 8 miles to the west of the west 
edge of sheet 35 K, there is an active "mud volcano" which is a famous 
centre of pilgrimage of the local Hindu population. In  this volcano there 
is a large tank of bubbling mud and water supported slightly above the 
level of the top of the volcano by a, hard lip of mud crust. If this crust is 
broken away, mud will flow down the side of the hill until the crust re- 
forms, which takes several hours. The water is said to  have healing 
propertie8 for viirious ailments. 

The plain consists of ehiftiug sand hills and sa.ndy w:lstes near the 
sea. coa.st with :ireass of bare pat and dense scrub inland. There is little 
cultivation as r:minf;l,ll is llorlnally scn#nty, a8nd there is no irrigation system. 

C C C W L ~  ( 3 )  under Mr. N. D. Joshi (Class 11) with 10 soldier 
surveyors (under training) colnpleted 119 q u a r e  miles of 13-inch and 
547 square miles of 1-inch original Aurveys in Diidu district in sheete 
40 B and C. 

The country surveyed was very barren consisting of large areas of 
flat stony waste interspersed with low hills and deep ravines. Water and 
habitation were scarce as wae bird and animal life. 
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It was decided to include certain additional areas in the new edition 
of the Kariichi Guide Map which was being re-drawn in this Company. 
A surveyor was sent out for this purpose and completed 7 square miles 
of 4-inch resurvey. 

Triangulation.-Mr. N. D. Joshi (Class 11) and Mr. L. R. Howard 
( U. S. S . )  completed 653 square miles of triangulation in Diidu district 
in sheets 40 B and C. 

Mr. L. R. Howard (U .  S. S . )  completed 1,073 square miles of trian- 
gulation in sheet 35 0 to provide ground contra1 for the 1939-40 
training camp. The work lay in D B ~ U  district. 

63. Ofice work.-Four surveyors under Mr. Muhammad Akbar 
( U. S. S. ) were employed on fair mapping and miscellaneous work during 
the field season. During recess, fair mapping was divided into two 
sections. No. 1 under Mr. Mahammad Najamuddin (Class 11) consisted 
on an  average of 12 surveyors, and No. 2 under Mr. N. D. Joshi (Class 11) 
consisted of 9 soldier surveyors under training. A third section was 
formed under the charge of Mr. Vidya Dhar Chopra (U.  8. S . )  to look 
after office copies and maintenance, the computation section and 
miscellaneous work. 

64. Reproduction Section.-The reproduction section 
attached to this unit wae finally closed down in October and the personnel 
transferred to other unite. 

No. 18 (Air Survey) Party. 
Captain R. C. N. Jenney, R.E., 

Major D. R. Crone, R.E., from 

65. General.-Recess and field headquarters remained at Murree 
and Risalpur respectively, the latter opening on 20th October 1938 and 
closing on 17th April 1939. 

66. Personnel.--The average strength of the party was 2 Class I, 
3 Class 11, 4 Upper Subordinate officers and 24 Lower Subordinates 
(excluding clerks and reproduction section personnel). 

67. Areas surveyed.- 
205 square miles compiled (1/25,000 original survey). 
104 square miles compiled (1-inch original survey). 
166 square miles compiled (1-inch revision survey). 
240 square miles compiled (1-inch provisional survey). 

68. Field work.- 
1,491 square miles of vertical photography. 

201 linear miles of oblique photography. 
No. 1 (Indian) Wing Station, R. A. F., Kohat supplied vertical photo- 

graphs of 1,286 square miles in tribal territory in sheets 38 1, and 0 and 
oblique photographs of 11  linear flying miles in tribal territory for 
height determination. 

No. 2 (Indian) Wing Station, R. A. F., Risiilpur supplied oblique 
photographs of 190 linear flying. miles in tribal territory. Vertical air 
photographs of 205 equare miles in sheets 63 H and 47 F were supplied 
by the C. a. S. 
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Captains R. T. L. Rogers, R.E., and R. A. Gardiner, R.E., and Lieut. 
R. C. A. Edge, R.E., calibrated 17  F/8 cameras and 3 Fj24 cameras 
during the year. 

69. Stereocomparator control.-Major D. B. Crone, R.E., 
observed 10 pairs; Mr. K. L. Dhawan (Class 11) 7 pairs; Mr. E. R. Wilson 
(Class 11) 3 pairs; and Mr. 0. P. Anand (U. S. S.) 8 pairs of oblique air 
photographs in the Stereocomparator for experimental work and for 
control of air survey in tribal territory. The area controlled was 
110 square miles. 

70. Compilation.-Compilation was carried out in sheet 38 0 
under Mr. K. L. Dhawan (Class 11) and in sheet 38 L under Mr. E. R. 
Wilson (Class 11). 

Compilation in sheets 53 H and 47 F was carried out in t,he course 
of training under Khan Sahib Muhammad Hasan (Class 11). 

71. Offlce work.-Five draftsmen under Mr. Bashirullah Khan 
(U. S. S.) were employed on fair mapping and miscellaneous work 
throughout the year. Tbroe fair sheets and three masks were completed 
and submitted for publication during the year. 

72. Training.-During the year 2 Class I, 2 Upper Subordinate 
officers and an average of 7 Lower Subordinates were under training in 
air survey. 2 Class I and 2 Class I1 officers were also trained in the use 
of the Wild photo.-theodolite. 

73. Ins t ruments . -A parallax measuring bar was designed for 
use with the M. I. 0. pattern stereoscope. 

74. Co-ope ra t ion  with the Army and R. A. F.-A Hunter 
short base extension carried out for training was used to  fix rangefinder 
points near Risdpur. 

During recess Northern Command intelligence courses for officers 
and British other ranks visited the office and air survey methods were 
demonstrated. 

75. Reproduction Section.-For detail of the work of the 
reproduction section, see page 77. 

Lahore Survey Detachment. 
Officer in  charge.-Mr. F.IJ. Grice. 

76. General.-This detachment was formed for the large scale 
survey of the urljan and suburban areas of Lahore, for the Punjab 
Governnlent which pays its entire cost. 

The programme, which is expected to take over two years to  complete, 
consists of about 6,000 and 15,000 acreR for survey on the scales of 40 
feot and 100 feet to an inch respectively, and of the provision of traverse 
control for square laying, over about 3,000 acres; the latter is made up 
of separate areas adjacent to the area for detail survey. 

Field operations opened at Lahoro in September 1938. 
77. Personnel and distribution of duties.-The strength, 

excladin:: the officer in charge, was 5 Upper Subordinate officers and 86 
Lowor Subordinates, including 3 clerks. 
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Meeers. K. B. Muthanna, B. B. Kuttappa, U. D. Mamgain, (all 
U. S.  S . )  till his transfer in June, and Mr. G. S. Sidhu (U. S. S . )  from 
June, and 14 Lower Subordinates were employed on field duties. 

A drawing section under Mr. G. S. Sidhu (U.  S. S . )  till June, and 
Inter under Mr. Manawnr Khan ( U. S. 3. ) with 14 Lower Subordinates 
and a computing section under Mr. Saiyid Irshad Ahmad (U .  S. S.) with 
8 Lower Subordinates dealt with t8he fair plotting and c~mputa~tions 
respectively. 

78. Field work.-Commenced in September 1938. 
Control.-The main triangulation consisting of 69 stations, mainly 

' up1  or roof-top sta.tions, and covering an area of 19,200 acres was carried 
out under the supervision of Captain D. M. Clementi, R.E., who was 
temporarily attached to the unit. 

The main triangulation was broken down by subsidiary triangulation 
in order to provide a sufficient number of ' downs' or stations a t  ground 
level. The down stations were linked up by 4'70 linear miles of 
traversing: 

Detml szcrve3.-1,200 lacres on the 40-foot and 2,804 acres on the 
100-foot scale8 were completed during the year under report.' 

In congested areas, especially in narrow, busy streets and lanes 
di5culties have been caused by pedestrians, cars tongas etc. getting in 
the way and thereby obstructing observation and ground measurements. 

Fair plotting of cl~tail.-The plotting of detail on the fair plots, 
from which the final maps will be printed, was carried on pari passu 
with the detail survey. 

Close touch was maintained with the Settlement Department under 
Mr. G .  B. Abell, 1.c.s. 

0-fsetting machine.-Off'setting to detail has hitherto been carried 
out principally by means of the "Optical square1', offsets being limited to 
10-15 feet, limitation0 which that rather imperfect instrument imposes. 
With the introduction of the special "Offset Machine", constructed in the 
Mathematical Instrument Office, the range to which accurate offsets can 
be taken has increased very considerably. The machine enables offsets 
being taken with sufficient accuracy on the 40 feet to an inch scale to a 
range of 150 feet though this rather arbitrary range limit has been fixed 
only provisionally. With more experience of the machine and experi- 
mental work it may be possible to  increase the range. The density of 
traverse control is determined by the range to which offsets to detail may 
be taken with accuracy; it can be seen therefore that the wider the range 
(of  acciirate offsetting) the cheaper the Murvey. 

Cfaltw scnles dev~sed by Brigadier Lewis and constructed in the 
Mathematical Instrument Office are in use for plotting. These scales are 
easy and rapid to use. a 
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No. 1 Party. 
hli~jor G. H.  Osmaston, M . c . ,  R . E . ,  t o  146-39. 

Oficev ill charge.- 
Mr. W .  H. Strong. M.B.E. ,  from 16-6-39. 

79. General.-The party carried out topographical surveys in 
Central India, Gwalioq R&jput&na and the United Provinces in sheets 
46 I, 46 M and 62 B. 

The programme also included the following special surveys, on 
payment :- 

(a) A military training map, on the 1-inch scale in Bhopal State, 
a t  the request of the Darbar in sheet 55 E. 

(b) Demarcation of a boundary dispute between Adhoi (Morvi) 
and Shivlakha (Cutch) in sheet 41 I. 

Contributions were received during the year towards the cost of 
the topographical surveys in their territories from the States of Jodhpur 
(Marwsr), Gwalior, Indore, Biinsw&ra, Jaora, RatIan1 and Partiibgarh. 

The party headquarters moved in November from Mussoorie t o  
Dehra Diin and remained there for the rest of the year. 

80. Personnel.-The strength of the party during the field sea- 
son was 1 Class I, 4 Class 11, 4 Upper Subordinate officers, 57 Lower 
Subordinates, including 7 pupil surveyors and 4 clerks. 

81. Areas surveyed.- 
273 square ~niles of 1-inch original survey. 

72 square miles of 1-inch resurvey. 
90 square miles of 3-inch verification survey. 

347 square miles of 2-inch verification survey. 
1,153 square miles of +-inch original survey. 

27 square miles of $-inch revision survey 
267 square miles of $-inch verification survey. 

6,277 square miles of &-inch original survey. 
820 square miles of supplementary triangulation. 

71 linear miles of supplementary traverse. 

82. Field work.- 
Almora Detachment . -Camp (1)  under Mr. J. C. Ross (Class 11) 

with one U. S. S. officer and 6 surveyors completed 666 square miles 
of $-inch original surrey in sheets 62 B/NFr and S R  and 204 square miles 
of 2-inch verification survey (vegetation only) in sheet 62 B also 267 square 
miles of $-inch verification survey (vegetation only) in sheet 53 N. 

Camp ( 2 )  under Mr. J. N. Kohli (U. S.  S.) with one U. S. S.  officer 
and 6 surveyors completed 487 square iniles of $-inch original survey 
and 27 square miles of $-inch revision survey in sheets 62 B/NW, SW 
and SE and 143 square miles of 2-inch verification survey (vegetation 
only) in sheet 62 B. 

The area surveyed by these two camps comprised the upper basins 
of the Goriganga and Diirmaganga Rivers from the main Himalaya range 
northwards as far as the Tibetan border. The camps concentrated a t  
Almora about 24th August and reached camp headquarters a t  Milam and 
BBling about the 10th September Transport as far as camp heod- 
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quarters was partly by mules but mostly by Dotiiil and Dhiinpuri coolies 
enlisted a t  Almora, and a few specially selected Niti and Miina coolies. 
The journey to the field was made during the end of the monsoon and for 
this reason several rivers were difficult to cross and conditions generally 
uncomfortable. By the 15th September weather cleared up sufficiently 
for plane-tabling which continued till 15th November when the winter 
snowfalls commenced just as the work was completed. 

The area included the Milam Glacier, the eastern flanks of the Nanda 
Devi basin, Nanda Kot and Piinch Chiilhi peaks. A number of glaciers 
measured by the Geological Survey between 1906 and 1911 were remea- 
sured and most of them were found to have retreated-the Milam Glacier 
as much as 560 yards in 33 years. 

Many of the glaciers in this region are steep and broken and it 
was found exceptionally di£Ecult not only to  reach some of their upper 
basins but even to see them from a distance. The whole area was 
evacuated by the local inhabitants by the middle of October. 

Local coolies were largely employed for the high work and some of 
them proved to  be good mountaineers. Specially selected experienced 
men from Miina and Niti were also used again and worked exceptionally 
well. 

To complete Almora district the valley of the Kuthi Yiinkti River 
still remains to be surveyed; it is hoped that it will be possible to take 
up work in the autumn of 1940. 

Central India Detachment under Mr. T. M. C. Alexander (Class 
11) with headquarters a t  Rstliim, worked in the States of Central India 
and Ebjputiina. 

Camp (3) under Mr. K. A. Sheikh (Class 11) with 10 surveyors 
completed 3,269 square miles of )-inch original survey in sheets 46 I and 
M, in the States of Indore, Biinswara, Piploda, Ratliim, Sailiina, Dewiis 
(senior), Dewiis (junior), Jaora, Sitiimau, Jhalawar, Partiibgarh and 
Udaipur (Mewiir), and the Mandasor, Shiijiipur and Ujjain districts of 
Gwalior and Panth Piploda Chief Commissionership. 

Camp (4) under Mr. M. W. Kalappa (U. S. S.) till December and 
then under Mr. T. M. C. Alexander, with 9 surveyors completed 3,008 
square miles of )-inch original survey in sheets 46 I and M, in the States 
of Indore, Dewss (senior), Dewiis (iunior), Dhiir, Ratliim, Sailiina, Jhiibua, 
Kuehiilgarh, Biinsw%ro, and the Uj-jain district of Qwalior. 

A Training Camp under the Detachment Officer with Surveyor 
Nejmul Husnin as Instructor, with 9 pupils and others under training 
as 8llrVeyor8, completed 273 square miles of 1-inch original survey in 
sheet 46 M/3,  in the States of Ratliim, Sailsna and Dhiir and the Ujjnin 

n lor. district of Gw 1- 
Cutch-Momi bozcntlar?~ c1rma~cation.-In addition to his other 

duties Mr. Alexander carried out the demarcation of 4 miles of boundary 
which had been the subject of a long r~tanding dispnto between Adhoi 
(Morvi) ancl Shivlakha (Cntch) villages in sheet 41 I during January. 

The country surveyed in Central India comprises a rolling plateau 
eloping gently downwards to the north-east, and descending more steeply 
in a series of  scarp^ and ravines to the south-west. The area includes 
the main wntershed between the Chambal to the north and the Mahi 
River flowing south-westwards. The Chambal basin is extenclively ~ u l t i -  



rated though the soil is not deep and there are considerable areas of 
rock outcrop and stony waste. Shallow wells and tanks with bunds are 
numerous. The area draining into the Mahi River consists of sparsely 
wooded deeply ravined hills, and is only cultivated in patches near the 
ever shifting Bhil hutments. The streams dry up for several months 
every year and water becomes scarce. The climate is hot and malarious 
until the end of November; the heat in April is severe and diseases such 
as small pox and dysentery become prevalent a t  this time. 

Detern~ination of Geographical positions of Wireless telegraph 
stations.-At the request of the Divisional Wireless Engineer, Bombay, 
a surveyor was deputed to fix by plane-table resections the positions of 
the receiving and transmitting wireless stations located near Lashkar 
(Gwnlior). 

Bhopal Survey.-Surveyor Muhd. Rashiduddin completed 72 square 
miles of resurvey S. E. of Bhopal city in sheet 55 E. This survey was 
required by the State for a special military map to supplement a similar 
training map made last year. 

Delhi Guide Map.-Surveyor Muhd. Rashiduddin completed 90 
square miles of 3-inch verification survey of the Delhi Guide Map in 
sheet 53 H. This was required for  the reissue of the Guide Map by 
No. 2 Drawing Office. 

Franze Work.-Mr. Muhd. Z. A. Qureshi (U. S. S . )  carried out 
820 square miles of supplementary triangulation and 71 linear miles of 
supplementary traverse in sheet 46 E.  

Drawing Section.-During the winter a small drawing section 
remained at party headquarters a t  Dehra Diin employed chiefly on the 
mapping of Himilayan sheets, Drawing Office corrections to the C. I. 
and Sind sheets, and a special map of MBrwar. 

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

No. 1 Section under Mr. J. C. Ross (Class II), assisted by Mr. J. N. 
Kohli (U. S. S.), mapped the Himalayan areas and also completed the 
map of Marwar. 

No. 2 Section under Mr. T. M. C. Alexander (Class 11), mapped the 
areas surveyed by camp (4). 

No. 3 Section under Mr. K. A. Sheikh (Class 11), mapped the areas 
surveyed by camp (3). 

Tho drawing of the training map of Bhopal was handed over to No. 2 
Drawing Office. 

No. 20 (Cantonments) Detachment. 

Mr. W. H. Gtrong, M.B.E., to 14.6-39. (?peer in charge.- 
Mr. M .  Ansari, from 16-6-39. 

84. General.-The detachment surveyed 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 17th October 1938 and closed on 
the 20th May 1939, tield headquarters remaining a t  Dehra Diin. 
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Personnel.-The field strength, excluding the officer in charge, was 
2 U. S. officers and 31 Lower Subordinates, including 4 draftsmen, 4 
computers and 3 clerks employed a t  field headquarters. 

For varying periods, 1 traverser, 1 computer and 2 surveyors were 
attached to the detachment for work paid for out of extra-departmental 
funds. 

85. Areas surveyed.- 
16-inch original survey. 

Drigh Road Cantonment . . . ... 7,856.0 acres. 

64-inch original survey. 
Drigh Road Cantonment Bazar . . . ... 16.0 acres. 
Kohat Cantonment Biizgr . . . . . . 7.8 1 ,  

16-inch resurvey. 
Kohlt  :sntonment ... ... 3,179.0 acres. 
Sialkot , , ... . . . ... 7,608.8 ,, 

64-inch resurvey. 
Sidkot  Cantonment Biizars ... . .. 170.2 acres. 

The above areas include overlap. 

Boundary and nziscellaneous survey. 
Bakloh (Rifle Range) boundary survey. 
Bakloh Range points ( 1 2  points were fixed). 
Ambsri Tea Estate, Dehra Diin, boundary survey. 

86. Field work was organized as follows: - 
Camp (1)  with headquarters a t  Drigh Road under Mr. Bakhshi 

Harnam Singh (U. S. S.) with 8 surveyors and 2 traversers completed 
the detail survey of Drigh Road and Kohat Cantonments, and the advance 
traversing and levelling of Bannu, Cherat, Dera Ismail Khan and Fort 
Akalgarh and Jhelum Cantonments. 

The traversing of the estate boundary of the Ambiiri Tea Estate, 
Dehre Diin, and an extension to the Kohit  Cantonment were also 
completed. 

The position of the Wirelens mast in the compound of the office of 
the Director General of Observatories, Poons, was fixed. 

One tindal was attached to the camp for training in plane-tabling. 
Camp (2) with headquarters at  Sialkot under Mr. A. Francis, 

(U. S. S.) with 8 surveyors and 2 traversers completed the detail survey 
of Sislkot Cantonment, and the advance traversing of Dalhousie and 
Jullundur Cantonments. 

This camp also completed the traversing of parts of the AllahBbBd and 
Cawnpore Cantonment boundaries, the Bakloh Cantonment (Rifle Range) 
and fixed range-finding pointe in Rakloh Cantonment. 

87. Traversing and Levelling.-3.4 linear miles of traversing 
were completed for the current season's Aurvey in KohBt Cantonment, 
and 295.3 linear miles of traversing and. 101.0 linear miles of levelling 
were completed for next season's survey in Bannu, Cherit, Dalhousie, 
1)er;t Isrniiil Kllln and Fort Akiilgnrh, ,Jhelu~rl tind Jullu~lr-lur Cantonments. 
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The following traversing was also carried out :- 
(a) 2.0 linear miles, for the boundary survey of the Bakloh 

Cantonment (Rifle Range). 
(b) 0.4 linear miles, for fixing 12 range-finding points in Bakloh 

Cantonment. 
(c) 3.9 linear miles in conliection with the boundary alterations a t  

Allahsb&d and Cawnpore. 
(d) 20.1 linear miles, for the extra-departmental boundary survey 

of Ambari Tea Estate, Dehra Dun. 
( e )  5.4 linear miles, for fixing the position of the Wireless mast 

in the compound of the Director General of Observatories, 
Poona. 

88. Recess duties.-Fair mapping was carried out by two sec- 
tions during the recess under Messrs. Bakhshi Harnam Singh (U.  S. S.) 
and A. Francis (U. S. S.), the former also supervised the computation 
section. 

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

21 sheets on the 16-inch scale and 21 sheets on the 64-inch scale 
of *Cawnpore, Drigh Road, Kohst, *Mard&n, *Pesh&war and *His&lpur 
Cantonments and Biizgrs were completed and sent for publication, 
while 26 sheets on the 16-inch scale and 5 sheets on the 64-inch 
scale of Drigh Road, Kot~&t  and Sialkot comprising the current season's 
mapping were partially completed. 

The computation of traversinu and levelling carried out during the 
? field season was also completed durlng recess. 

- 
* Arre~rs  mapplug. 
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Colonel F. B. Scott, I.A.,  to 6-3-39. 
DIREcToR:- {UeUt-Colonel T. M. M. Penney, from 63-39 .  

89. Summary.-The units administered by the Eastern Circle 
were Xos. 4, 5 and 12 Parties, and KO. 5 Drawing Office. 

Owing to financial restrictions the field programme of all parties was 
much curtailed. 

90. Areas surveyed.- 
250 square miles of $-inch oriuinal survey. 

3,646 square miles of 1-inch oriiinsl survey. 
4,70 1 square miles of triangulation. 

91. Survey operations in Sikkim State.- 
Work in connection with survey operations in Sikkim State is 

described in No. 12 Party's report (p. 54). 
92. Training.-A training camp was fornled at Bariipiini near 

Shillong for the following officers :- 
Probationer, Class I Service . . . . .. One. 
Probationers, Class I1 Service ... . .. Two. 
U. S. O5cers (recently confirmed) . . . ... Two. 

Two pupil surveyors were under instruction in No. 5 Drawing Office. 

93. Special.-An office copy section has been started in KO. 12 
Party for maintenance of primary sheets. 

No. 4 Party. 
O B e r  itr charge.-Mr. A .  5. A .  Drake, D . C . M .  

94. General.-Owing to financial stringency only a portiorl of the 
party took the field and continued snrveys on the 1-inch scale in 
Champaran, Darbhanga and Muzaffarpur districts of Rihar in sheet 72 F. 

No advance framework was undertaken, as it was anticipated that 
there would be no field operetione in 1939-40 

Mr. U. D. Mamgnin (IJ. S. S.) in charge of the traverse computation 
was trnneferred in November and Mr. P. K. Chowdhury (U. S. S.) relieved 
him. The traversers were transferred to the Lahore Survey Detachment 
and on completion of computations the computer-; were transferred to 
the compilation eection pf No. 5 Drawing Office. 

Mr. J. C. Berry (Class 11) with 4 surveyor8 completed thrb final ex- 
amination of the remaining 1-inch sheets, niter the tield per~onnel had 
left. I n  December, on the conclusion of t h i ~  work the ~llrveyors were 
traneferred to other unite, while Mr. J. C. Berry did miscellaneous work 
for No. 5 Drawing Office. 

Two (Clnee 11) probntionere and two (U. S. 8.)  officers received ad- 
ditional training in 2-inch hill surveya, in the vicinity of the Shillong- 
Clauhati road, for a period of about 5 months, under the supervision of 
Captain R. H. Same, R.E., officer in charge, R'o. 12 Party. 
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Field headquarters remained a t  Shillong. Camp headquarters which 
opened at Laheria Sarai on the 13th November, were moved t,o Muzaffarpur 
early in February and closed there on the 26t.h April. 

95. Personnel.-The field fitrength consisted of 2 Class I1 
officers and 16 surveyors. 

96. Areas surveyed.- 
2,0i6 scluare miles of 1-inch original survey. 

97. Field work was organised as follows :- 

Rlr. N. N. Chuckerbutty (Class 11) with Mr. M. Alaudtlin (Class 11) 
as Assistant Camp officer and 16 surveyors completed 2,076 square miles 
of original survey on the l-inch scale in sheet 72 F in the Champsran, 
Darbhanga and Uuzaffarpur dist,ricts of Bihar. 

The Director accompanied by the officer in charge inspected the 
field work in January and the officer in charge did a second inspection 
in March. 

98. Description of country.-The area under survey is a flat 
alluvial plain, intersected by rivers and innumerable na.tura1 drainage 
channels; it is ll-ell populated, highly cultiva.ted, and has numerous 
gardens and scattered trees. Although there were serious floods in 
North Bihar during the monsoon of 1938, there was little or no evidence 
of this when the party took the field in November and the surveyors 
were able to  commence work without delay. 

Railway communicl~tions are good and there are many motorable 
roads throughout the area. 

99. Miscellaneous.-The prev:liling disease6 in the districts a re  
Innlaria and hookworm. The health of the camp was very good, the 
only se~.ious illness being that of an inferior servant who was certified as 
unfit for further service of any kind. 

100. Recess duties.-Tlle nine l-inch sheets surveyed during 
the field season were fair mapped during recess by two sections under 
Rlessrs. N. N. Chuckerbutty and J .  C. Berry (both Class 11). 

No. 5 Party. 

I. H. R.  IV~lso~l,  IL.E., to  15-11-38. 
Mr. F. \V. Smith, from 16-11-38 to 6-12-38. 

U f i c e r  ~n chnrgc.- ,, C. H. T~.erham, v.D.. from 8-12-38 to 23-12-38. 
,, F. W. Smith, from 24-12-38. 

101. General.-Due to financial restrictions the programme was 
cnrinilerl to only 6 sheets on the I -inch scale in the Raipur district of the 
Central l'rovincrs and Berir ,  the Siimbalpur difitrict of Orissa, and in the 
Chh;rttisg:lrh States ( Eastern States Agency) in sheet 64 L. Contour- 
ing at 5 foot int~.rvals was carried out in those areas of t,he 16-inch Air 
Survey Map of Jaln~hedpur,  not contoured in season 1936-37. 

Tl.inr~gnlation for topographical survey was carried out in the Chiinda 
district of the Central Provinces and Eerir  and the Bastar State of the 
Eastern States Agency, in aheet 65 A. 
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The Party headquarters remained at Shillong. About 80 regular 
inferior servants had to be discharged owing to the curtailment of 
programme. 

102. Personnel.-The field strength consisted of 3 Class I1 
officers, 1 U. S. S. officer, 1 3  surveyors and 1 computer. 

103. Areas surveyed.- 
1,394 square miles of 1-inch original survey. 

10 square miles of contouring a t  5 foot intervals. 
2,243 square miles of triangulation for )-inch survey. 

104. Field work was organised as follows :- 
Camp (I).-The headquarter~ were at  Raipur until 14th January 

1939 and afterwards at  KantBbBnji. Mr. H. H. Phillips (Class 11) in 
charge assisted by Mr. A. R. Khan (U. S. S.) and 9 surveyors completed 
1,394 square miles of original survey on the 1-inch scale in sheet 64 L in 
Raipur district (C.  P. and Berfir), Sambalpur district (Orissa), and 
Kalihandi and Patna States (Eastern States). One surveyor was declared 
medically unfit to take the field on arrival at  Raipur and was sent on leave; 
the camp was reinforced by 2 surveyors, one arriving on 20th December 
1938 and the other on 2nd January 1939. On completion of the work 
at Jamshedpur, the camp was further reinforced by 2 surveyors and one 
conlputer on 1st February. One surveyor was recalled to Shillong on 
11th February, and another surveyor was transferred to No. 18 Party on 
24th March. 

Camp (te).-Headquarters, Jamshedpur. Surveyor Govind Prasad 
was in charge and with one surveyor and one computer doing levelling 
completed the contouring a t  5 foot intervals of 10 square miles in 6 com- 
plete sheets and parts of 5 others, of the 16-inch Air Survey Map of 
Jamshedpur. 

T~iangzc1ntion.-Messrs. L. J .  Bagnall ancl N. L. Gupta (both 
Class 11) completed the triangulation of 2,243 aquare miles in sheet 65 A 
in Chlnda district (C. P. and Berir) and Bastar State (Eastern States). 

105. Description of country.-The country consisted of open 
and wooded cultivated plains and thickly jungle covered plains and low 
hills with rocky outcrops. 

106. Miscellaneous.-Health in the field wa,s very fair consider- 
ing that the area was very malnrious. Mr. Bagnnll had a severe attack of 
malaria in December and was under medical treatment for 15 days, while 
later in March and April he had further attacks which greatly retarded 
hie progress. One surveyor also had a very Revere attack of malaria. 
One khalasi diet1 of pneumonia in Khariiir hospital. 

107. Recess duties.-The five I-inch sheets sl~rveyed during the 
field aeaeon were fair mapped under the supervision of blr. B. K. S n h e  
(Clams 11) assisted by Mr. L. J .  Bagnall (Class 11). The compilation of 
reduction8 of the 16-inch Air Survey Map of Jamshedpur on 8-inch, 
&inch and 2-inch scnlee: and the correction of $-inch ~ h e e t  No. 56 C 
were carried out under the supervieion of Mr. B. N. Saha assisted by Mr. 
N. L. CJupta. 

Fair copies of the contouring of the 11 sheets of the 16-inch Air 
Survey Map of Jamehedpur were   re pared under the supervision of 
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Mr. B. N. Saha and supplied to the Tata Iron and Steel Coy. Ltd., 
Jamshedpur. 

Messrs. L. J. Bagnall and K. L. Gupta computed their own 
tria.ngulation. 

No. 12 Party. 
O&ccr i i ~  ch.a.rye.-Captain R. H. Sams, R.E. 

108. General.-The survey operations of the party in sheets 77 I), 
58 A and 79 N included the survey on the $-inch scale of part of Sikkim 
State and the completion of the survey of Chittagong district and Chitta- 
gong Hill Tracts of Bengal on the 1-inch and 4-inch scales. 

Triangulation for topographical aurvey on the $-inch scale was 
carried out in Sikliim State from September to  December 1938, and from 
March to May 1939, in sheets 77 D and 78 A. 

Verification surveys on the 1-inch scale in connection with the 
reissue of sheets were carried out in sheet 78 P. 

A maintenance section was organised and developed in furtherance 
of the recently introduced maintenance policy. 

The majority of the party did not take the field, aud the head- 
quarters remained in Shillong. 

109. Personnel.-The strength of the party was 1 Class I, 2 Class 
11, 5 Upper Subordinate officers on an average, and 53 Lower Sabordi- 
na.tes. 

110. Areas surveyed.- 
176 square miles of 1-inch original survey. 
250 square miles of 2-inch original survgy. 

64 items of detail of verification survey. 
2,458 square ir~jles of triangulation for $-inch survey. 

111. Field work was organised :1s follows:- 
Survey camp.-TMO surveyors completed 176 ficluare miles of 

original survey on the 1-inch scale. This area comprised the remainder 
of sheet 79 K/9, which was partially surveyetl last field season. 

The country consisted of low densely forest-clad hills with an intri- 
cate system of n&lns and small areas of cultivated plains. Machcn fixings 
had to be used exten~ively for work in the forest areas. 

Communications throughout were only fit for coolie transport which 
was easily obtainable. 

Hect1th.-The health in this camp remained good throughout the 
work. One local ma,n employed as a khalasi fell from a nznchdn. His 
i~~,juries, though not serious, necessitated his removal to hospital. 

Sikkim trictng~l,ln,tion.-Lieut. L. H. Willian~s, R.E., (Class I) and 
Mr. A. Ahad (Clnss 11) left Gangtok on 7th September 1938 to  start the 
triangulation. On 12th September, while camping at  over 12,000 feet, 
Lieut. L. H. Williams was struck by lightning and had to be 
evacuated from the area. His place was taken by Captain R. H. 
Sams, R.E. 

Mr. Ahad completed 940 square miles of triangulation in sheet 78 A 
from September to December 1938. 
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Captain R. H. S a m ~ ,  R.E., carried out the reconnaissance of 730 square 
miles in sheets 77 D a'nd 78 A, but was unable to take any observations 
due to  the bad weather, poor visibility and delays caused by disaffection 
among the transport coolies. 

The area remaining incomplete in sheets 77 D and 78 A was triangu- 
lated by Mr. A. Ahad from February to  May 1939. ' 

Garhwa.li khnlasis, having experience of high Himalayan survey 
work, were transferred temporarily froin No. 1 Party for the work. 

11 2. Description o f  country.-The country consists of high 
precipitous mountains which average in height from 10,000 feet in the 
south to  '30,000 feet in the north, and includes some of the highest and 
best known peak* of the Himalayas, such as K ~ n c h e n j u n ~ a  28,168, 
Pt~uhunri 23,385, Jongsong Peak 24,472, The Twins 24,114, Kabru 24,078, 
311!1 Siniolchu 22,595. 

The valleys are inostly covered with del~se jungle, which varies from 
tropical forest growth iu the lower valleys to fir and rhododendron up to 
12,000 feet. The lower valleys are infested with leeches. 

The altitude of the snow line in the autumn varies from 17,000 to  
18,000 feet, but in the winter snow lies a t  9,000 feet. 

The Tista River, rising from Pauhunri in the north, drains the whole 
of Sikkim. 

Weather.-The weather experienced during the triangulation in the 
autumn was extremely bad. The monsoon continued beyond the normal 
tirr~e and the winter snow storms arrived early. I t  was only well after 
the middle of November that reasonably clear weather was experienced, 
hut by then the cold and depth of soft snow in the higher regions 
prevented further work in north Sikkim, though triangulation was 
continued under extreme dificulty in the southern area until the 17th 
Drcember. 

In the spring, when the triangulation was continued the weather 
improved slightly during March, but some very heavy falls of snow were 
experienced: it however further improved up to May when the work was 
coulpleted. 

Sikkinz survey.-Mr. A. Ahad (Class 11) with Mr. J .  K. Kohli (U. S. S.) 
and 6 surveyors completed 250 square miles of original survey on the 
a-inch scale in sheets 77 1) and 78 A. 

This camp reached G;~ngtok on 1st August and proceeded direct to  
the north of Sikkim, where the eurvey Was started out of reach of the 
main monsoon weather. The camp is still in the field and is not expect- 
ed to complete its work till April 1940. 

Trazn i.vg cctm,p -During October a training carrlp was forrned at  
Bariipiini nn(ler Mr. J .  McCraken (Class I) ,  in charge of No. 5 Drawing 
Ollice, for the training in hill plarle-tabling on the 2-inch scale, of the 
following officer&:--Lieut. Gurdip Singh, I.A. ( C l a s ~  I )  of KO. 5 Party, 
Blessrs. S n r r ~ h  Yrasad, R. L. Ghri (both Clllss II) ,  Jagan Nath and 
It. R .  Sahai (both U. S. S.)  of NO. 4 Pirrty. 

Captain R. H. Sams, r c . ~ . ,  took over charge of the camp on 14th 
Xovcmber. The camp was closed on 11th March. 

113. R ~ C ~ E S  duties.-The party was organised in two draw- 
ing sections under Meeers. H. H. Phillipe (Class 11) and J. R. Chibbar 
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( U .  S. S.). Messrs. A. Ahad (Class 11) and S. B. P. Mathur ( U .  S. S.) 
also held charge of drawing sections for part of recess. 

Mr. Hari Singh (U .  S. S.) had charge of the newly formed main- 
tenance section. 

The one 1-inch sheet, the survey of which was conlpleted during the 
~eason, was fair mapped, and the colnputations for the Sikkiln triangula- 
tion were completed. 

In addition three &-inch sheets were fair drawn, while the process of 
getting a-inch sheets on to separate originals was colr~pleted for six sheets. 



V1II.-SURVEY REPORTS, INDEPENDENT PARTIES. 

114. Yo. 6 (South Iudiit) and Burma Survey Iudependent Parties 
are administered directly by the Surveyor General. Their mapping and 
survey areus are approximately the same as those of the former Southern 
and Burma Circles respectively, abolishetl in 1932. 

No. 6 (South India) Party. 

Major (;. W .  Gemmell, I .A . ,  to 66-39. 

O-fir.r~. I J L  chrirge.- (Ir: N. S. Hariban Iyer, from 7-6-39 to 30-7-8  m d  from 19-8-39 tu 29-9-39. 

1 Mr. E. N. Natesa~l, from 31-7-39 to 18-8-39. 
('aptain I .  H .  R Wilson, R.E., from 30-9-89. 

11 5. General.-The Party completed its programme of 1 -inch 
topographical surveys in Bombay, KolhBpur State and the Deccarl State8 
and triangulation in the same Province and States for the control of 
next season's 1-inch survey. Field work commenced at  the beginning 
of Sovember 1938, rlnd personnel engaged on it had returned to recess 
in Bangalore by the middle of April 1939. In addition to the above, 
correction survey was carried out by 2 surveyors in and around 
Ootucamund in the Nilgiri district of Madraa. Work comlnenced in the 
middle of February and continued till the end of June. The party wa8 
administered throughout the seaaon from Bangalore. The officer in 
charge made tours of in~pection in December 1938, February, March 
and April 1939. 

116. Personnel . -1  Class 1, 4 Class II and 6 U. S. S. officers, 
49 surveyors, 5 draftsmen, 2 conrputers and 5 clerks. 2 Class I1 and 
1 U. S. S. officere and 28 surveyors were employed in the field and on 
mapping on their return. The remainder were employed on mapping 
and nliscellaneous drawing and computing throughout the year. 

117. Areas surveyed.- 
271 uqunre rniles of 2-inch correction survey. 

4,.56 1 square mileu of 1 -inch eupplemen tary survey. 
4,561 equore miles of triangulation. 

118. Field work was organized as follows :- 
Camp (]).-Mr. B. N. Murthy (Clasa 11) and 18 tiurveyors carried 

out the 1-inch supplementary survey of 2,278 square miles of Belgaui~r 
and Bi-jspur districts of Bombay nnrl of the Deccan States in sheet 47 P. 

I'trmp (9.-Mr. P. A .  Tho~llas ( Clib~s 11) and 13 Rurveyors carried 
out the 1-inch supplementary eurvey of 2,2153 square miles of Belgaum 
and Bi,j%pur diatricta of Rornhiiy, of Kolhiipur State and of the Deccnn 
Stittee in sheet 47 P. 

Correction m,r.trey wne carrietl out by 2 surveyors under the clirect 
orders of the officer in charge of the party. 

Triangzilatioia.-Mr. M. A. Faruqnie (U. S .  8.) waH detailed for the 
reconnniaaonce and triangulation of an area of 4,561 square miles in 
Belgaum and S B t a r ~  ciietricts, Kolhiipur State and the JIecci~n States in 
eheet 47 L. 



SURVEY REPORTS, INDEPENDENT PARTIES. 67 

119. Description of country.-The country covered by 1-inch 
survey is open undulating plateau with occasional hills 

and ridges and presented no serious difficulties, technical or otberwise. 
The Kistna and Ghatprabha Rivers flow from west to  east through the 
middle of the area but are of little value for irrigation. Both have cut 
the~l~selves deep water courses which offer an obstacle t o  communication 
from north to  south and thc Belgaum-Bijapur road which spans them by 
two low level bridges affords the only crossings in the sheets surveyed. 
North and south of both river basins the ground rises gently. Lateral 
communications are on the whole good although many roads are in a 
bad state of repair. Such irrigation as there is, is mostly from wells 
which are generally lined or in rock. There is a considerable number 
of ihese in the two river basins; and even on the higher parts of the 
plateau, though there are fewer wells, there is a good supply of sub-soil 
water. After two years of drought the area had good rains early in the 
year. The hills and ridges are generally flat topped with terraced 
scarps. The higher parts of the plateau often give way abruptly t o  a 
belt of rugged stony and broken country with little cultivation but fair 
grazing which leads steeply down to the cultivated plains below. This 
was the only type of country in which any difficulty was experienced. 

120. Miscellaneous.-A few cases of guinea worm occurred 
among khahsis. One khalasi was bitten by a snake and was permitted 
to return to his home. Otherwise the health of the party was excellent, 
and there were no cases of relapse among any of the surveyors who had 
suffered so severely from malaria in previous seasons in the Agency 
portions of Madras and Orissa. 

121. Recess duties.-Two Primary Mapping Sections under 
Messrs. B. N. Murthy and P. A. Thomas (both Class 11) completed the 
fair mapping of the 16 one-inch sheets they had been responsible for 
surveying in the field season. Rlr. N. S.  Hariha,ra Iyer (Class 11) 
remained in charge of the Drawing Section until he assumed charge of 
the party. He wiis relieved by Mr. E. Pu'. Natesan (Class 11) who 
continued the compiled mapping and iniscellaneous work of this section 
and was assisted by Messrs. H. N. Murti ltao, M. L. Kohli, M. A. Azim, 
and M. W. ILalappa (id1 U. S. S.). Mr. A. Shamanna (U. S. S.) in 
charge of the Computing Section coinputed the season's triangulation 
and continued with the classification, binding and arrangement of old 
computations. 

Burma Survey Party. 

Oflcer in charge.-Mujor H .  W. Wright, R . E .  

122. General.-The year was a ditficult one for  the party The 
framework and fair drawing urlfini~ihed in the previous year had to  be 
made good during the open season under report; a large proportion 
of the supervising staff had been recently transferred and was new to 
Rur~na field conditions. Civil unrest and the outbreak of plague in 
Tharrnwnddy district were disquieting elements during the open 
8088013. 
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During the year original records for departmental topographical 
eurveys and maps were received from the Survey of India offices in India, 
aleo records of Burma reserved forest surveys and Burma cantonment 
eurveys. The check and storage of these records was put in hand. 

Close lisison was established with the Burma Land Records 
Department, and the latter have adopted many Survey of India technical 
methods. A beginning was made by the Land Records Department field 
staff using modern Burlna Survey Party theodolite traverse. 

Arrangements were concluded with Headquarters, Army in Burma, 
for  the interchange of intelligence information and discussions were 
initiated in connection with Burma cantonment survey work and the 
employment of Burman soldier surveyors, in the future. 

The Burrnanisation of the Lower Snbordinate service in the Burma 
Survey Party continued and the Government of Burma sanctioned the 
creation of supernumerary appointments for Burman Class I1 and Upper 
Subordinate officers. 

123. Personnel.-Field strength varied due to a heavy incidence 
of sickness, mostly malaria, but on an average was 1 Class I, 3 Class I1 
and 4 U. S. S. oflicere, 31 surveyors and 2 computers. In  addition, a 
Drawing Section under a Class I1 officer with 2 U. S. S. officers, 12 
eurveyors, 14 draftsmen, 1 clerk and 1 map record clerk and 5 clerks 
and 1 store-keeper of party headquarters remained in Maymyo through- 
out the year. 

124. Areas surveyed.- 
888 square miles of triangulation for 1-inch surveys. 
375 linear miles of theodolite traversing for 1-inch surveys. 

51 linear miles of theodolite traversing for forest surveys. 
1,798 square miles of 1-inch origjnal survey. 

145 square miles of 14-inch orlginal survey for publication 
on 1-inch scale. 

480 square miles of 1-inch supplementary survey. 
137 square miles of 14-inch supplementary survey for pub- 

lication on 1-inch scale. 
12 square miles of 4, 6 and 8-inch foreet survey. 

145 square rnilee of 1-inch revision survey. 
54 squnre miles of 4-inch revision survey. 

215 square miles of verification, and survey in modern style, 
of vegetation. 

SO squnre ~niles of survey in lnoclern style of vegetation. 
16 square miles of incorporation of vegetation and perennial 

water information in reserved forest :arens the Rurvey 
of which has already heen reported. 

17  linear miles of reserved forest boundary plane-table 
traverse on 4-inch scnle. 

185. Field work was organized 3s follows:- 
Camp (I).-Mr. H. Bl. Critchell (Clam 11) nssi~ted I)y U On Be, 

A.T.M.,  (U. s. s.) with Mr. V. W. H. Kaphael, (TJ. S. S.), anrl a maximum of 
I8 eurveyors completed 1.098 Hcluijre miles of I-inch original Rurvey, 145 
aquere milee of la-inch original uurvey for publication on 1-inch scale, 
248 equare miles of I-inch supplementnry survey, 137 Rquare mile8 of 
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l&-inch supplementary survey for publication on 1-inch scale, 53 square 
of 1-inch revision survey and 1 6  square miles of 1-inch survey of 

etc. in sheets 85 0 and 94 B in Henzada, Pegu, Tharrawaddy 
and Toungoo districts. 

Camp (2).-Mr. C. T.  Hurley (Class 11) with a nlaximum of 11 
surveyors completed 700 square miles of 1-inch original survey, 232 
square miles of 1-inch ~upplementary survey and 12 square miles of 

large scale reserved forest survey, 92 square miles of 1-inch 
revision survey, 17 linear miles of reserved forest boundary traverse and 
50 square miles of 1-inch survey of vegetation in modern style in sheet 
85 N in Henzada, Prome and Tharrawaddy districts. 

Canxp (3) or  Fran~eworlr. camp.-Mr. F. M. Hawley (Class 11) with 
headquarters a t  Letpadan, with 2 U. S. S. officers one of whom, Mr. A. K. 
Talapatra took over charge of the camp on 53rd December 1938 and 7 
lower subordinates including 2 computers completed 888 square miles of 
triangulation in sheet 94 B in Toungoo and Salween districts and in 
Karenni; 3 surveyors from this camp were transferred t o  plane-tabling 
in the second week of February. They also ran connection triangulation 
series across sheets 94 A and 85 M, and carried out 426 linear miles of 
theodolite traversing in sheets 85 N and 0, 94 B and C in Henzada, 
Pegu, Prome, Tharrawaddy and Toullgoo districts. Of this 5 1  linear 
miles were boundary traverses of the  following reserved forests, 
Taukkyan, Thakolan, Satthwa in sheet 85 M, Chaungzauk, and Kyatgyi 
in sheet 85 N in Henzada and Tharrawaddy districts. 

Observation of the  balance of the 1937-38 framework programme 
required for the 1938-39 plane-tabling programme was completed and 
computed in time for use by surveyors. 

Experimelltal work on aneroid b:rrometer heights and plane-table 
levelling was also undertaken late in March in sheet 94 B in the  Pegu 
district. 

During recess 1938 1-inch scale reductions of 4-inch scale Reserved 
Forest maps were printed in blue on the  plane-table sections for comple- 
tion of survey and inking in full colours in the  field. 

Incolnplete surveys by late No. I 1  Party, Survey of India, of the  
period of the 1930-31 Burma Rebellion were useid after revision and 
completion on the ground. 

126. Description of country . -The area surveyed is classifiable 
in three general categories; forested hills; flat rice fields with many 
verdurous villages and sn1aI1 t o w l ~ s ;  and the open 5 t o  8-mile wide 
bed of the lrrawaddy River, which floods this cultivated tract annually 
and flhift~ its course durillg each monsoon by appreciable amounts. 

127, ~ i ~ ~ ~ l l ~ n e o u s . - M a l a r i a  was particularly bad a t  the  be- 
ginning of the season ; for example, out of eight surveyors in 94 B/2 six 
went eick and two had to  he withdrawn and replaced: five inferior 
servant8 died. 

128. Recess period.-The fair mapping of all 11 sheets surveyed 
were completed specially in time to  provide maps for the resettlement of 
l1har rawnd~~y district: the Drawing Section, increased in strength, under 
Mr. A. F. Murphy (CIRRB 11) completed the fair lnapping of 6 sheets of 
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the 1938 surrey programme and carried out the preparation of colour 
patterns and grid originals, reissue work, compiled mapping, mainten- 
ance of office copies and map record and issue duties. 

Mr. A. K. Talapatra (U. S. S.) was in charge of framework compu- 
tations and the preparation of existing departmental and Land Records 
Department material for use in 1939-40 field operations. 

Mr. F. b1. Hawley supervised the work of two lower subordinates 
who carried out 54 square miles of revision survey on the 4-inch scale, in 
sheets 93 B and C in Mandalay district, for a new edition of the Maymyo 
Guide Map. He was also in charge of 215 square miles of verification 
and modern style surveys of vegetation in Kyaukse, Rlandalay and 
Sngning districts in sheet 84 0 and in the Northern Shan States in sheets 
93 E and F. 

Reissues of maps. A provisional reissue programme was drawn 
up  for more than a thousand sheets covering the whole of Burma. I n  
future the policy will be to  reissue maps so far as possible when copies 
of the existing stock are seriously out of date, rather than to wait till the 
stock has been exhausted, ns has been the practice hitherto. 



1X.-MISCELLANEOUS SURVEY REPORTS. 

No. 15 Party (Triangulation and Levelling). 
Captain J .  S .  0. Jelly, R.E., to 23-2-39. 

Charge held by D.  B. R .  from 21-2-39 to 2-4-39. 
ONcer Captain R .  T. L. Rogers, R.E., from 3-4-39 to 6-6-39. 

Charge held by D. G. B. from 7-6-39. 

129. The high precision levelling done by this party is described 
in para. 46. 

Secondury Levelling.-94 miles of secondary levellin? (one leveller 
taking 2 sets of observations at  each station) were carried out for  the 
Calcutta Corporation from Calcutta zjia Kulti and Belifighiita Bridge 
Railway Stabion to  Durn-Dum in connect,ion with Dr. Dey's Kulti out-fall 
acheme. 

Tertiary Levelling.-414 miles double tertiary, 97 miles partal and 
control levelling and 2,952 miles single tertiary levelling were executed 
in HoshiBrpur and Jullundur districts and Kapiirthala States for Yunjab 
Irrigation. 

Training School, Dehra Dun. 
Charge held by D.  G. R .  to 7-11-30. 

Ofieer in charge.- 
Mr. R. T. Wyatt,, v .D. ,  froni 8-11-38. 

130. Class 11 Probationers.-Eight probationers were appointed 
in November -1938. They were put through a course of plane-tabling 
on a large scale and then on the 4-inch and 2-inch scales and short 
periods were allotted to triangulation, traversing, levelling, astronomy 
and computations etc. 

During the recess they received further instruction in computing 
and went through a course in drawing, reproduction and other branches 
of survey work. 



PART 4.-MAP PUBLICATION AND OFFICE WORK. 

From 1st April 1938 to 31st March 1939. 

X.--INTRODUCTION AND PERSONNEL. 
131. Index maps C to G. a t  the encl of this Report, form 

the  most i ~ u p o r t a n t  adjunct t o  P ( ~ r t  4, a s  they show the progress of 
publication to  il.itc for  ,111 h n d a r d  series of modern maps, excluding 
transfrontier work. 

132. Letter press.--Apart Erorn Sections X (Introduction) and 
XIV ( the  annual report of the  Mathemi~tici~l Ins t ru~nen t  Office), Part 4 is 
divided into three llii~in Sections :- 

Section X I  shows all publications :ind ~ n a p  issues for  the year. 
Sectiow S I I  shows all the fair drawing, whether completed for 

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

Section S I I I  describes the work of the printing and miscellaneous 
ofices, excluding that  of the Computing and Tidal 
Party,  whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

133. Map Publication Policy.-When the present programme 
of modern surveys was inaugurated in 1905 i t  was contemplated that  the 
whole of India would be surveyed and mapped in 25 years and that 
thereafter revision surveys covering the greater part  of the  country 
would take place a t  regular intervals of about the same period. 

I n  publishing a new map the general policy ha8 been t o  print sufficient 
copies t o  l a d  fo r  ahout ten years, and on exhaustion of this stock a fresh 
edition has been brought out incorporating such changes as have been 
collected from extra-departmental sources of inforrnntion. As, however, 
i t  is in most cases quite impossible t o  foresee the denland for a particular 
map over n long period the practice has been t o  print standard sized 
editions, generally 500, of all but the more popular topographical maps. 
I n  some instances where the demand has been small a large proportion 
of the  original edition is still uneold and i8 seriously out of date. 

The Great War and financial restrictions have delayed the original 
p r o p a m m e  of surveying and  napping and a large part of i t  is still 
unfinished, but a t  the same time many of the modern maps published 
ehortly after 1905 are now out of date. 

Recently there has been t~ demand for up to  date editionu of map8 a t  
more frequent intervals; and this has necessitated an examination of the 
exieting procedure with a view to  simplifying and accelerating it. So fa r  
no definite decision8 have been made as to  future policy, but the general 
lines upon which investiqation i8 being carried out are indicated below. 

U p  t o  the  present yenr it has hean cnstomsry to draw on the name 
original, detaile which appear in black, blne and red lines on the published 
map. This original i~ photographed and three identical duplicn.tes 
are made of the photographic negative. From these a negative is made 
for each colour by 'duffing' or  pt~inting out a11 the work to appear in the 
other two coloure. This procese of separating colouru ie slow and ex- 
pensive and generally has to he repeated for each new edition a8 the 
plate glaesee on which the separate negatives are made are cleaned off 

the map i~ published, I t  pouseesee however the great advantage 
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of enabling the different colours to be printed in exact registration. 
Cleaning off the negatives is necessary to  avoid locking up a large 
amount of capital in plate glasses and to  econolnise in storage space. 

A very obvious sn.ving in time and expense could be made if, instead 
of drawing work on one original for printing in three colours, a separate 
original were drawn for each colour. The drawing paper, however, 
which has hitherto been used for originals, distorts considerably whenever 
it is subjected to climatic chanees and so ~uakes correct registration in 
printing from clifirent originals ~mpossible. 

Considerable research has therefore duriilg the last two years been 
directed towards finding a drawing ~tnaterinl which can be relied on 
not to  distort; and several inaterials which appear to  have possibilities 
are being tested hot11 in India and in Eng,l;lilnd. 

I n  addition to accelerating reproduction the use of separate originale 
permits of more draughtsmen being employed at the same time in drawing 
sheets which are very urgently required. 

A further eimplitication would be the elirnin~t~ion of one colour from 
published maps by the depiction in black of all detail now shown in 
red. This is in line with practice ill England and elsewhere, and the 
questio-n of its suitability for nlnps of India is now being considered. 
Experimental sheets showing this and other proposed modifications have 
been printed and distributed for opinion among the civil and military 
authorities concerned. 

134. Personnel.- 
Calcutta. Director, Map Publication. 

Colonel F. B. Scott ,  I.A., t o  21-5-38. 
Bt.-Col. L. H. Jackson,  I.A., from 22-5-38 t o  23-10-38. 
Colonel 0. Slater, M.C., from 24-10-38. 

C'Jtirf' I)j.ctft.~t,~ur,-hlr. I?. H .  Grant,  t o  20-6-38. 
1,  ,, C. S. hlcInnes, from 21-5-38. 

NO. I L ) ~ . r / t r ~ i ~ t ~ /  Of ice .  PJroto.- Z,itlto. Ofice.  
O.C. Lt.-Col. L. H. Jackson. I . A . .  t,o 30-5-33. 
,, hlr. F. H. Grant,, froin 21-6-33 to  28.6-:i8. 

,, fit. &I. Mudalinr, h r . . ~ .  , tl.clni 29-6-SR. 
,, C. S McIuues, from 17-6-38 t o  20-6.3s. 

,, ,, J. C . S t . C .  l'ollett, H . D . .  
to  27-9-38 a1111 from 11-1-39. 

,,. ,, 1). N.  $ailerjee. r..c. lr.. , Off&. H .  I)., 
fro111 1-11-38 to  10-1-3!). 

,, ,, C .  P. E:. IDn.vcuport, from 10-9-38. 
,, ,, D. N.  Saha. froni 1-1-:3!). 
,, ,, A. R .  ()nm.iwl~i, B.A., from G-12-38. 
,, ,, hf.  M. C?anflll;ltll)., R . A . ,  t o  1i?-l(l-:{8 

n.nd from 17-1 1-38, 
, ., M .  A .  Kl~;ln.  R.w., to 18-6-35 n.nd 

f r o n ~  27-6-33, 
, ,, It. N .  Hnatir, tn 2-1-:38 an11 

fro111 i5-I 2-38, 
[J.S. ,, Kotln.ndera (;n.nnpnil~y Alnrldunna. 
,, ,, Prnt,nl Cliautlra Scn Ciopt,a, 11.s~ .  
,, ,, (+ i r i . i~~  Honlrrr Rnpcl~i. 
,, ,, At<nl (:bantlra hlulilick, 

to  2-1-39 nnll fro111 3-3-39. ,, ,, B u r ~ ~ h  (:lln.n(lro <:llatlcrjer, ri.sc. 
, ,, Alm.ni Kilmnr Sen (:nptn.. t , .  11 , .  

froin 3-I-3P. ,, ,, Nngcndra Ullantila hnng .  

F+ig~'rc i4irr f/ Otficc. 
Mr. A. R. ,1. Dslxiol, H V R I ~  F;IIRKLI,CI. .. 

tan 22 9-33 and from 23.1 -3!r 
,, F. E. selfe,  Otfa. HenlI Enrrrnver. 

from 23b-38 t'o 23-12-38. 
,, G .  J. Bhshe, Offlt.. Asett. Head Engraver, 

from '23-!).,?A to ".I?-38 
: ~ n d  from 3-1-39. 

O.C. Lt.-CtlI. \V. J. N o r m ~ n ,  M.c.,' R.E., 
to 2.1-10-38. 

,, Captain (:. A.  K. Wileon, R.E. 
f rom 25-10-38. 

J l i r r ~ c ~ g e ~ ~ x  S' Assrsroltt Mfl~rnge?'~. 
\ l r .  S. Colquhoon, hlanager, L ~ t h o .  
,, L .  H. hlordue. Offg. hlnnnger, Plioto., 

to  19-1-39. 
,. F. I : .  Y a n d y ~ e ,  Manager, Photo. ,  

from 20-1-39. 
, , 1,. 13. hlordne, .4astt. hlannger. Litho., 

froni 20-1-39 t o  8-9-89. 
,, K. L. T)c\., Asstt. Manager, Photo. 
., 11. G .  I'llillips,  off^. Asstt .  Mana,ger, Litho. ,  

to  19-1-39 and from 9-2-39. 

.llrrp 1llrco1-ti c r j r  ti 1s.qtre Offlce. 
O.C. Blr. 0. N. Pnaliong, to 10-10-38. .. Rt.-Col. 11. H .  dnckson, I .A . ,  

from 11-10-38 t o  23-10-38. 
,, Lt.-CoI. 0 .  Slatel', M . V . ,  H.R., 

from 24-10-39 to  2-1-39. 
,, hl r. 0. N .  Puslrorlg, from 3-1-39. 

\ i r .  C:. hlnlcolrn, F . R . M . S . ,  P . R .  ~ o t .  SOC., 

Srrpdt.. from 24-10-38. 
,, A .  Lncanlp, ORg. Snpdt.  

from 30-3-38 to  23-10-88. 
1 , , Asstt. Yupdt. from 24.10-88 

t o  29-11-88. 
I I P  cnvricd trn the ~lnt.ies of the A a ~ t t .  Supdt .  

wh~lo  tie officiated er Rupdt. 



Debra ~ u n .  Director. Geodetic Shillong. Director, Eastern 
Branch. Circle. 

Colonel C. M. Thompson, I.A., Colonel F. J. M. King, to  29-6-38. 
t o  20-7-38. ,, F. B. Scott, I.A. from 30-5-38 

Lt.-Col. E. 0. Wheeler, M.C., t o  5-3-38. 
from 21-7-38 to  28-2-39. Lt.-Colonel T. M. M. Penney, 

Lt.-001. E. A. Glenuie, D.S.O., from.6-3-39. 
from 1-3-39. 

No. 2 Dratuitbg Offlce. 
O.C. Mr. D. K. Renniok, M.B.E ., to 24-12-38, 
,, ,, F. H. Grant, from 25-12-38. 
11 ,, Moqmmuddin Ansari, B.A. 
,, ,, Jugal Behari Lal, to 7-11-38. 
,, ,, K. C. Gosnin, B.A. 

Formest a]) Ofice .  
I1 C. D. Mr. F. W. S m ~ t h ,  to 33-12-38. 
, ,, ,, 5 L. Snhgal, from 24-12-38. 

U. S. ,, N. C. Ray. 

Comptct ir~q tC Tidccl P u ~ . t ! / .  
O.C. Major G. Bomford, R.E., to 16-3-39. 
,, Capt. C. A. Biddle, R.E., from 17-3-39. 

Pitoto.-Ztnro. &ec.tiurt. 
Mr. H. J. Peychers. 

Let te~yress  Printtrcg Section. . 
Mr. H. H. Williams, to 2-1-39 and from 3-3-39. 
,, Kali P d o  Bhattacharjee, from 3-1-39 

to 2-3-39. 

Simla. Director. Frontier Circle. 
Oolonel J. D. Campbell, D.S.O., 

t o  18-2-39. 
Lt.-Colonel W. J. Norman, M.C., R.E., 

from 19-2-39. 

No. 6' D r a w i n g  Offtce. 
O.C. Capbin 1). E. 0. Thackwell, R.E., 

to 3-11-38. 
,, Lt.-Colonel IV. J. Norman, m.c., R.E., 

from 4-11-38 to 63-39.  
,, Captain D. hC. Clemeoti, R.E., from 7-3-39. 

-\-o. i j  I)#*awitbg Otfice. 
0. C. Mr. John illccraken, M.B.E., to 23-12-38. 
,, ,, C. H. Tresham, v.D., from 24-12-38. 
U.S. ., J.  B. Chibbar, to 30-4-33. 
,, ,, Y. A1. Shah, to 24-2-39. 
,, ,. Nohabat Ali, from 1-10-38. 
,, ,, A.  K. Maitra, B.A. 

, ,, Muzaffltr Husain, c.H., from 1-12-38. 

Bangalore. NO. 6 (south India) 
Party. 

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

I Lieut. R. C. A. Edge, R.R. ,  t o  2-6-38. 
11 Mr. N. S .  Harihara Iyer. 
, ,, E. N. Natesan, B.A.  

,, ,, B. N. Murthy, B.SC., from 18.438. 
,, ,, hl. B. Nair, B.A., to 22-7-30. 
,, ,, P. A. Thomas. 

U.S. ,, H. Narasinha Murti Rao, B.A. 

,, ,, J. A. Cabral, to 4-1-39. 
,, ,, hfohabat La1 Kohli. 
, , , , Muhammad Abdul Azim, c.H., I .D.S.M. 

,, ,, K. B. Muthanna, to 2-9-38. 
,, ., B. B, Kuttappa, to 21-10-38. 
, , , , A. Shamanna. 
,, ,, M. W. Kalappa, B.A., from 20-1-39. 
,, ,, M. A. Faruquie, B.A. 

Naymyo. Burma Survey Party. 

0.C. Major G. F .  Heaney, R.E., to 16-4-38. 
,, ,, H. W. Wright, R.E., from 17-4-38. 
11 Mr. A. F. Murphy. - - 

SUBFEY Q E C T I O X .  ,, ,, H. fi1. Critchell. 
II Rai Sahib Chuni Lnl Kapur. , ,, C. T. Rurley, from 16-4-38. 
,, Mr. R .  K. Dltirthy, ~ . s c . ,  to 17-4-38. .. ., M. D. Nangia, B.A. ,, , , F.  M .  Hawley, from 8-4-38. .. . 

, , ,, N. R. Nair, B. A., from 8-838. IJ. 9. ,, A. K. Sen Gupta, c.H. ,  t o  2-1-39. 
9 I ,, Ghulam Hsider Khan, from 17-10.38. ,, ,, H. K. Kar. 

0.8. ,, Ghulmm Hasan. 
,, ,, Khuehel Khan. , ,, A. K. Talapatra, B.A. 

, , ,, G. C. Aggamla ,  B.A., to 24-10-38. , , ,, Muhammad Mustafa. 

ARMY SECTION. ,, U On Rr, A. T.  M. 

Major T.  A. Whitmar~h. H .  D., to 25-10-38, ,, Mr. S. K. Onha. 

S/Cdr. J. G. Wileon, Offg. H. D,, from 26-10-38. ,, ,, V. W. H. Baphael, from 9-10-38. 



XI.-PUBLICATIONS AND ISSUES. 

135, Publications.-The publications of the Department for the 
year are shown in the following three tables, oi  which Table I shows map 

at the various preases, Table 11 shows the progress made in 
of modern topographical and geographical maps, and Table 111 

the more important letterpress publications. 

Table I (a)-Maps published at Calcutta, during the year 1938-39. 

Number of 
copies 

printed. 

Rev~sed 
editions, 
new edi- 
tions and 
reprints. 

Class of maps. 
Value. 

Rs. 

I Departmenta 1. 
GENERAL MAPS. I ! 

... Maps of India ... 1 Various I 1 3 1 10,845 26.627 

I , , '  
I 

Scale. 
New 

publica- 
tions, 

GE0C)RAPHICAL MAPS. 
India and Adjacent Countries ... Series ... 1:l million 
Carte Internationale du Monde I TOPOGRAPHICAL MAPS. 
Quarter-inch, Modern ... ... 91 (Prely .) 

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

... I 18 

l"= 4 miles 
9 

11  

l t1=2 miles 

... 

8 
... 
... 
2 1 

I 
1 

6,247 1 9,143 
4,423 j 9,149 

One-inch, Modem ... 
,, (Prely.) ... 
,, (Provl.) ... 

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

Provincial maps ... ... 
City & Town Guide maps ... 
Index maps ... ... 
Miecellaneoue maps ... 

19 

22 
1 
3 

10 

13,664 
108 

1,037 
16,690 
97,084 

1,858 
508 

1,019 

1,336 
817 

28,014 
99,704 

20,190 
108 

1.076 
22,748 

1,47,706 
2,809 

608 
1,542 

3,413 
1,874 
2,892 

11,998 

l l"= 1 mile 
1 :.:I 138 

, I  3 
,, ... 1 

Various 1 ... 6 

Total ... I ...... / 113 ( 329 ( 283.364 1 2.61.622 

Various 1 ... 
1 7  ... 
11  

,, 1 "2 

6 
4 

5 7 
3 9 

4,666 
22,837 
2,873 
8,376 
4.865 

Menc~uvre and Radiuu mnps ... 
Other maps ... ... 
Plane and diagrams ... 
Illustrations ... ... 
Miscellaneous ... ... 

Est~a-departntental. 

Total ... ( ...... 1 436 1 73 1 327.386 1 43.507 

Various 
I ,  

Y I 

,, 
3 I 

Cleneral JE Geographical maps 
Topographical mnps ... 
special maps ... ... -- --- - 
Total for Burma ...I ...... I 18 1 36 1 22.914 ( 40.388 

T0t.l Extra-departmental 1 ...... 1 463 1 108 1 360.289 1 83,896 

Grmd ~ o t a l  ... I ...... I SBB / 437 1 633.663 / 3.46.617 

NOTES.-Calcutta.-In addition to the work shown in Table I(a), 
10,619 copies of 113 maps were gridded during the year. 

- 

2,211 
42,597 
15,756 
52,967 

213,824 

... 
133 
103 
168 
4 1 

Mapr publiahed for the Gout. of Burma. 

Various 823 
I (  I 1 % 1 21,019 

1,018 - 

8 
40 

7 
... 
18 

1,819 
37,818 

751 
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... ... Total I 1 116 1 107 ( 20.754 1 12.138 

Burma maps (Canton- 
ment & Forest) ... / 4"=1 rnileI ... I 3 1 156 1 214 

Table I (6)-Maps published at Dehra  in. 

Total Extra- 
... departmentd ... / 115 1 110 1 20.910 1 12.352 

Class of maps. 

... Cantonment maps 
Foreet maps . 

... Mi~cellaneous 

1 

Grand TotaJ ... I ... 1 177 1 226 ( 64.107 1 27.014 

NOTES.-Dehra D6.n.-In addition to the work shown in Table 
1(b) above, 2.477 prints of 337 originals, consisting of plane-table 
eections, triangulation charts and forest maps, &c. were printed. 17  
bromide prints, 4 halftone blocks and 16 line blocks were also printed, 
and 225 prints of 79 originals for the Burma Survey Party. 

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

Value. 
Re. 

5,715 
579 

8,368 

... Total ...I I 6 2 )  1151 43.1971 14.662 

Scale, 

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

Forest maps ... 

Plane and diagrams ... 1 l6 I 4 

Depwt.menta1. 
Various ... 71 10,263 
4 1 n i l  1 I 1 905 

Varioue 32,029 

Reprints 
and new 
editions. 

New 
publica- 

tions. 

Clnee of maps. 

Kumber of 
copies 

printed. 

Plane and disgreme ... I 1 8 1 1 1 1.669 1 268 

5,938 
1,031 
3,038 
2,131 

Batra-depwtmental. 

Departme~tttal. 
Maps ... . . . ) V u i o u s  I . . . I  7 ,  71 

I I I I 

TOW ...I ... 1 91 191 4,4731 236 

Scale. 

Extra-departmentul. 
Mspg ... ... Verions ( 2 1  ...I 42 

Various 
I 

11 

I t  

New 
publica- 

tions. 

Reprints 
and new 
editions. 

68 

I 

Tot.l ... I ... i / i 1,701 349 

I 

40 
20 
47 
... 

42 
3 2 
3 3 
8 

Number of Value. 
copies 

printed. 

(t-d Total ... / ... 1 16 1 33 1 6.174 

4,896 
7,777 
6,898 
1,183 

678 
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Table I (d)-Maps published at Murree and ~ i s a l ~ u r  
Cantonments. 

... Total ...I ... 1 ... I 1 3.5071 959 

'""' ") including p n o -  . 1 ... 1 . 1 5,085 1 
Forms 

483 
ramas 

Total ... I ... I ... I ... 1 8.600 1 4.017 

... ... ... ... Grand Total I I 1 1 12.107 1 4.976 

Value. 
Rs. 

3,333 

... Maps ... 

Table 11.-Abstract of Modern Topographical and Geographical 
Maps. 

Number of 
copies 

printed. 

I INDIA. I BURMA. 

Departmental. 
... ... Maps ... ...I Various I 1 I 3,242 

Clase of maps. 

Extra-departmental. 
... Various I I I 1,428 ... 

Kew 
publica- 

tions. 
Scale. 

614 

Reprints 
and new 
editions. 
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Table 111.-Letterpress publications. 
(a ,  PUBLIBHED AT CALCUTTA. 

1. General Report of the Survey of India, 1938. (440). 
'3. Bupplement to the Survey of India Reports, 1938. (130). 
3. Survey of India Notes,-issued monthly. (3,000). 
4. List of hlaps Published,-issued monthly. (4,800). 
6.  Supplementary L i ~ t  of Maps Published,-issued quarterly. (2,000). 
6. Handbook of Topography, Chapter X (4th Provl. Iseue). (400). 
7. Government of India Ordere. (1,260). 
Y. Corrigenda to Circular Order Nos. 397 & 422 (Administrative). (1,200). 
9. Correction slips to Handbooks of Topography, Border Specimen, etc. (39,050). 

10. Calendars for 1939. (1,400). 
11. Miscellaneous. (367). 

( b )  I n  hand at Calcutta. 
1. Correction slips to Handbooks of Topography, Border Specimen, etc. 
2. Government of I n d i a  Orders, etc. 
3. Circular 07der8, etc. 
4. Halftone Blocke. 
5.  Line  Blocke. 
6. Rubber Stampa. 
7. Miecellaneous Depnrttnental forms. 

(c) PuBLIBHED AT ~ ) E H B A  DUN. 
1. Geodetic Report, 1937. (350). 
2. Tide Tables for the India11 Ocean, 1939. (1,200). 
3. Tide Tables, Hooghly River, 1939. (225). 
4. Do. Bombay, 1939. (876). 
5.  Do. Rangoon River, 1939. (800). 
6. Auxiliary Tables 111. (300). 
7. Handbook of Topography, Chapter 11. (160). 
8. Handhook of Topography, Chapter IX. (75). 
9. Takhte-w~lon ke liye Hidtiygt. (1,000). 

10. Professional Paper Nos. 28 and 29. (700). 
11. Supplement to Geodetic Report, 1937. (126). 
12. Addendum to Geodetic Report, 1937. (100). 
13. Levelling Pamphlet 43. (100). 
14. Supplement to Levelling Pamphlet 47. (100). 
15. Addendum to Levelling Pemphlets. (300). 
16. Secondary Levelling Pamphlete (Gestetnered). (86). 
17. List of Bench-marks. (12). 
18. Correction elipn to  handbook^ of Topography, Auxiliary Tablee find Pamphlate. 

(3,190). 
19. Miecellaneous. (284,816). 

( d )  I n  hand at  Dehra Din. 
1. Geodetic Repo~ t ,  1938. 
2. Levelling Pamphlets 41 and 34. 
3. Report on Geodetic work to the Internatioilal rJnion of Geodesy and 

Geophysics. 
4. Aimilinry Tables XI. 
5. Miecellaneons. 

138. Map I s ~ u e s . - I t  will be wen from Table IV below that the 
total sales by the entire department during the year 19.38-39 were 
519.939 copies, value R3. 2,63,680 as against 721,992 copies, value 
R3. 2,91,144, t old during the previous year. 

The Map Record and Imue Office'n total sales of departmental map@ 
were 140,957 copies, value Rs. 1,56,324, a8 against 199,881 copies, 
value RR. 1,96,302,  old during the previoug year. The decrease ie due to 

Note.-Numbern in hmoketn after m h  item denote the number of aapier pdnted. 
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the curtailed demands of the Army who purchased roughly 62,000 maps 
less this year. 

The total number of extra-departmental maps issued by the Map 
Record and Issue Office was 348,935 copies, value Rs. 82,803. 

The number of maps transferred to the High Commissioner for 
India, London and the Circle Offices for stock and i s ~ u e  was 29,087 
copies, value Rs. 44,931. 

Table 1V.-Maps issued by Survey units, 

Q o v r r n n ~ n ~  ABXT A N D  EOTAL D-Depmi 1 0 1 1 1 ~ 1 1 ~ 6 .  1 AIR FORCE. PUBLIC. TOTAL. 
mental. 

Onud Total . 1 364,048 1 1.12714 / 83,704 I 71.29 I 72,187 ( 79,646 ( 519339 1 26TW 1 1,322 

X = E x t r s  
departmental. 

Calcutta D 

X 

DehmDGn D 

X 

Slmln D 

X 

Murree 
Lahorn ( '%'$ 
Company) D 

X 

Q u e t t s  e n d  
K ~ r l c h l  Can;, 
tonments("E 
Compnny) D 

X 

Murree and 
Bisilp71r Can. 
tonmentm (No. 
18Pnrty) D 

X 

Ban&ore D 

X 

Sbillong D 

9 

I 

@Excllldes 29,087 co in9 of mepn, value Rs. 4.981 irrned I,? t l ~ c  hfnp Office. Clcloutta t o  t h e  
Hiph Onmmiamior~er for  rndie and the Rorvey Circles and par tie^, for stoak and unle. 
ATots.-111 this table the  f ig~~rna in the  *n.ln.vell~e colnrnns exclude t h e  cost of rnouoting in oar.ioufi 

linorl-baoked styles. 

Totals (exohding 
B u m  p a  1 1 9386 

Number 

coi!eite,. 

I 

24,167 

301,427 

1.640 

11,531 

132 

...... 

11 

. . . .  

197 

1,454 

...... 

...... 

207 

...... 

335 

IS 

gple 

Be. 

31.893 

27,307 

3.006 

8,397 

2M 

...... 

20 

...... 

331) 

197 

...... 

. . . . .  

985 

...... 
599 

100 

Number 

eo$es. 

, 
69,953 

5.956 

2,187 

404 

10 

...... 

6 

...... 

1,370 

1.30 

...... 

3,m 

105 

...... 

76 

...... 

BDle 

Ba. 

62,161 

4,247 

2,257 

175 

23 

...... 

8 

...... 

1.080 

103 

...... 

959 

~n 
...... 

72 

...... 

83,704 

Number 

coi!el!es. 

46,337 

18,898 

1,075 

3.403 

196 

...... 

3 

...... 

518 

117 

...... 

. . . . .  

1,620 

...... 
280 

...... 

71,BU ! 33,322 

9sle 

Bs. 

62,270 

10,$~61 

1,625 

926 

337 

...... 

9 

. . . .  

774 

42 

...... 

. . . . . .  

2 .3~3  

...... 

454 

...... 

Number 
of 

copier. 

10,841 

1,947 

8,711 

100 

682 

...... 

759 

...... 

Y93 

...... 

8,600 

...... 

284 

...... 
1,125 

...... 

L21292 

Number 
of 

&pies. 

140,467' 

326.021 

4,902 

15,338 

938 

...... 

20 

. . . .  

2,085 

1,701 

. . . . . .  

3.507 

1,932 

..... 
709 

15 

72,187 

sale 
Value. 

Be. 

1,56,324' 

42,415 

6,888 

9.498 

584 

...... 

35 

...... 

2.192 

312 

...... 

958 

2,910 

...... 
1,065 

100 

79,646 497.0'25 
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, PROGRESS OF MAP SALES+ 

-1924-39. 

Total. . . . . . . . Departmental. . . . 
i Extra Departmental. .- - - - -- 

N o T E : - T ~ ~  break in Departmental ancl Extra Departmental graphs after 
the year 1937-38 indicates the change over of Burma mape from 
Departmental to  Extra Departmental. 

The above graph reprceent~ the aggregate ealee of the whole 
Department. Theee figuree include the coet of mape supplied in 
various linen-backed styles. 



137. Map Record and Issue Office.-The fall in the sale pro- 
ceeds of maps is due to a decrease in Army demands ; the interest of the 
public however continues to grow, 46,337 department a1 maps having 
been purchased as against 40,274 in t l ~ e  previous year. The relative 
distribution of maps to our principal purchasers, noted below, ehows a 
more general appreciation of the utility of Survey of India maps. This 
is further indicated by the receipt in this office of 17,492 orders a.nd 
enquirie~ as against 16,766 in the previous year. 

1936-37 1937-38 1938-39 

ARMY A N D  A I R  F O R C E  ... 70 % 67 % 60 % 
G O V E R N M E N T  O F F I C I A L  ... 13 % 12 % 18 % 
PUBLIC . . . ... 17 % 21 % 32 % 

Excluding the value of maps held by the Circle Offices and the 
Branch Agency a t  Calcutta, the approximate value of the MAP RECORD 
AND ISSUE OFFICE stock on 31st March 1939 was Rs. 29,42,574. 

Physical verification of stock was carried out under the direct 
supervision of the O5cer in Charge, Map Record and Issue Ofice, a t  
frequent intervals throughout the year. 
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Table V. Stock of Maps. This table gives the stock of maps as it stood on 31st March 1939. 

Class of maps. 

-- 

li'Lb1 Southern Asia Series . . . 
1 / M  Indin nnd hdjncent Countries ... 

1/31 Carte Internntlonale du  Blonde 

T w o - ~ n c h  maps ... ... 

One inch maps . . . ... 
Hnlf rncll maps . . . ... 
Qunrter inch maps ... . . . 
General maps of India  , 

Provincinl and  District maps  of India  

Cantonment and Town maps (Special 
and Guide). 

hfanceuvre and Radiue maps  ... 
hliscellaneou~ map# ... ... 

TOTALB ... 

SHILLONG.  

Number of 
copics 

in  stock. 

. . . 
331 

48 

. . . 
28,967 

6,175 

3,180 

100 

145 

60 1 

... 
7 7 

39,624 

C A L C U T T A .  D E H R A  DON.  

Present 
Face Value 

Rs.  

... 
497 

96 

. . . 
43,451 

9,263 

4,770 

224 

293 

1,269 

... 
164 

60,017 

Number of 
coples 

111 stocli 

203 

1,359 

329 

4,910 

45,116 

11,585 

6,612 

368 

280 

30,156 

2,662 

6,076 

109,556 

SIbILA. 138NGALORE. 

b1. R. I. 0. 

Number of ' Present 
copies Fncc V a l ~ i e  

in  stocli. Rs. 
1 
I 

8,252 ' 12,393 

23,991 37,925 

4,198 / 7,873 

7,664 22,554 

1.152,820 17,38,070 
1 

377,984 1 5.72.955 

Present 
Pnce Value 

Rs. 

393 

2,308 

667 

7,476 

67,674 

17,378 

9,918 

416 

611 

60,204 

7,517 

6,820 

181,382 

Number of 
copies 

ill stock. 

86 

579 

4 7 

. . . 
16,696 

4,299 

3,446 

160 

91 

1,529 

76 

751 

27,760 

Number of 
copieq 

in stock. 

3 9 

432 

4 0 

. . . 
5,304 

1,527 

584 

7 3 

98 

733 

7 6 

465 

9,371 

BRANCH 

Number of 
coples 

i n  stock. 

3 1 

209 

32 

... 

4,416 

995 

686 

150 

30 

7 6 

5 

66 

6,696 

208,004 

KARACHI. 

Present 
Pace Value 

Rs. 

154 

769 

94 

... 
24,912 

6,413 

4,796 

288 

237 

8,043 

228 

1,245 

42,179 

Present 
Face Value 

Rs. 

5 8 

713 

80 

. . . 
7,904 

2,255 

784 

143 

209 

1,731 

217 

608 

14,702 

AGENCY. 

Present 
Face Value 

Rs. 
- 

46 

333 

66 

. . . 
6,526 

1,468 

929 

221 

84 

127 

16 

137 

--- 

9,953 

3,08,963 

Number of 
c o p e s  

i n  stock. 

5 9 

328 

18 

... 
2,298 

975 

1,221 

44 

26 

103 

80 

... 

6,152 

M U R R E E  

Present 
Face Vnlue 

Rs. 

88 

506 

27 

... 
3,300 

1,462 

1,832 

60 

32 

220 

240 

... 

7,767 

A N D  

Nurnber of 
copies 

i n  stock. 

39 

187 

9 

... 
3,367 

1,096 

89 1 

13 

34 

762 

94 

3 4 

6,526 

1 , 6 5 7  1::::: 

4'444 1 44,860 1 1.00,886 

9,463 1 34,714 

70.343 / 78,293 

L A H O R E .  

Present 
Face Value 

Rs. 

78 

292 

18 

. . . 
5,051 

1,614 

1,337 

24 

2 4 

1,204 

198 

68 

9,938 1,922,671 29,42,574 
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XI1.-WORK O F  DRAWING OFFICES. 

138. No. 1 Drawing Omce, Calcutta.-Verification on the 
ground of the numerous corrections to the "Calcutta and HoWrah 
Guide Map" and also a general revision of the whole map was under- 
taken with the aid of sllrveyors lent by the Eastern Circle. The results 
of these surveys are now being embodied on prints from the engraved 
plates with a view to the issue oE a revised etlition. I t  is proposed to 
keep two surveyors in No. 1 Drawing Office who will annually carry 
out correction surveys and keep the originals of the above guide map 
up-to-date and so facilitate the issue of a. new and up-to-date edition 
every two years. 

The drawing of the revised edition of the 50-milt: Road Map oC 
India was completed and only examination of some details remains. 

The drawing of the Province maps of "Bihiir", *'Delhil' and "Kasllmir 
c(r; Jnmmu" was completed and only supplementary work for publicatiorl 
remains. 

Work on the 40-mile Map of India and A?jacent Countries 
continued. 

Work on all the sheets of the new 1/M series allotted to KO. 1 
Llrawing Office has been started and it is hoped to send some sheets for 
publication hefore the end of the year. 

The Engraving Of ice  has been kept busy on preparing alphabets 
in different sizes and styles in connection with the scheme for the intro- 
duction of photo.-lettering. I t  has been found that alphabets do not 
stand more than a certain amount of reduction anrl that for photo.- 
lettering "master" alphabets of diflerent sizes for each style of lettering 
are required. 

139. No. 2 Drawing Office, Dehra ~ u n . - T h e  followir~g 
extra-departmental special map8 have been published during the yeilr 
under report :- 

(a) A " Lay-out €'la~~ of New Delhi" with an out-rigger 
showing the area of the Imperial Agricultural Research 
Institute on scale 6"= 1 mile, for the Superintending 
Engineer, Central I'. W. D., New Delhi. 

( b )  A map of " Khopiil Kortl~ern Military Training Arert" on 
scale 1"= 1 mils, for the Generiil Staff Officer, Bhopal 
State Forcee. 

The following extra-departmental m:ips are in hand :- 
(a) An "I. M. A. Training Map" on scale 1 : 25,000 for the 

Indian Military Academy, Dehr :~  Dun. 
( b )  A map of IBhopgl Southern Milit:~ry Training Area1' 

on scale 1"= 1 triile, for the General Staff Officer, Bhopsl 
State Forcee. 

As a result of the dec i~ io~ i  mtide by the Conference on Map Policy 
which aseembled nt New ])elhi in Decetnher 1937 to publish and mtrintairl 
an up-to-date series of the 1 / M  Carte Internationale du Monde 
with aeroneutical and unlayered editions which will replace the present 
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India and Adjacent Countries series, one section of the  Drawing Office 
was eutirely employed on preparing the basic compilations and drawing 
separate colour originals for the  1IM maps allotted t o  the Geodetic 
Branch. 

The modernization and bringing up-to-date of f-inch I ran sheets 
has been teniporarily held up with a view t o  bringing out the  new 11111 
International maps as early as possible. 

140. Forest Map OfRce, Dehra Dun.-h his office, which is 
in;riut;~inecl by contributions from the Provincial  government,^ of  Bombay. 
Central Provinces and BerBr, IIadrae and the United Provirices of Agra 
and Oudll and the  Government of Burma, continued t o  meet all demands 
Erorn these Governments for forest maps. I t s  main work is the  fair 
Grawing of working plans and new editions for va,rious forest officers 
and the maintenance of the ofice copies for these provinces, (Burma 
keeps up its own office copies). I n  addition, i t  does paid-for work for 
non-contributing provinces and Indian States. As a result of the  seces- 
sion of Burms the contribution from tha t  Government ceased on 31st 
March 19.39. 

141. Map Record and Business Section, Dehra ~ u n . -  
This section continues to  be responsible for the  storage, despatch and 
sales of publications and forms: and for  the collection of bills for all supplies 
and extra-departmental  naps published, and for paid-for work carried out 
in the Geodetic Branch; it stores all originals of departmental maps 
publlehcd in Geodetic Branch and of cantonment and forest maps 
with their published prints, and ca,rries a small stock of Survey of India 
maps for issue within the department and for sale to  the public. All 
prints, records and originals pertaini~ig to  Burma have been transferred 
there on its separation from India. 

142. No. 6 Drawing Offlce, Sim1a.- 

(1) The following work was done in addition t,o that  reported in 
Tables VI to  VI I I  :- 

Indexes.-A lnrge number of miscellaneous indexes were 
prepared. 

General--(a) Frontier Circle records were received from 
parties and other circles and were indexed 
and arranged. 

( h )  At the  request of the Ilirector of Civil Avia- 
tion, 28 traces of landing grounds were 
prepared and supplied to  him. 

(c) Sheets 44 819, 44 A,l13, 38 L/15 (outline 
originals redrawn, old contour originals 
corrected and green tree originals newly 
prepared) were submitted t o  the Director, 
Map Publication for publication. 
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( d )  The Simla Guide Map was reissued, after 
revision in the field, by correcting black 
prints on white enamel of the various 
colour plates. 

(c) Appliqud slip of 43 M for reissue was 
drawn and submitted to the Director, Map 
Publication. 

(2) This section also cnrries a stock of Survey of India maps 
for issue within the department and for sale to the public 
and other departments. 

Army Section.- 
During the year, the 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 of the Vandyke and reproduction sections 
continues to be high. 

Many jobs are being printed in as many as five colours. 
In addition to the normal routine work, 7 British other ranks 

were trained as drnughtsmen for employment in the Army. 
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Table V1.-New maps (India & Burma). 
Figures under A denote maps under publication or published. Figures unJer B denote maps under drawing. 

1 I TOPOGRAPHICAL. I GEOGRAPHICAL. I GENERAL AND SPECIAL. 
.- - 

-- - - ___I - - - - - pp -- - - 

Table VI1.-Miscellaneous. 
No. 1 Drawing office- 

>lo<nl#,i ( ( . i~ l igr t~g~I , - ( l  maps prepared for phobography) 4 ... ( 2 i r ( . l t *  I.j;trty s h ( ~ t ~  examined and corrected 7R 
... ()l.ipirlnI* rorrrc ttttl f o r  preparatio~i of Freah plates 2 ... Ol,igi11:1I;r corr,n(.t+:d against preas order proof 19 
, ,  19 ~l1xl1~.t1 , , ~ ~ i ~ i ~ ~ a I s  xln1.1~ded ... ... 

tirid n l . i g i l l ; ~ l r  k (;l.id cutting l ir~es rlrnwn on originnls, ... ~,.uaml~tt,tI mltl c8)rrected ... ... 85 
stock l.ol,itx,\ of  nlal~" rorrectcd ... "' ... 351294 667 ... S [ ~ ~ C ~ ~ ~ : I I I P ~ I ~ I S  c&il:R ... 

NO, 2 Drawing ofice- 
M O S R ~ P ~  (congregated maps prepared for photography) 12 ... tlnrty S ~ P P ~ S  ~ x a r n i ~ ~ l ' d  and corrected ... 1 4  
part,y nll,:ets e x a m i ~ ~ c d  and returned to party for ... ... ... correctinn ... 4 
o r i ~ n n l s  1)rnneht n l )  to date but  not to be re-l~eued... 15 

)-INCA TO 1 MILE. 

-- 
I-INCH TO 1 MILK. 

-- 

Guide. 

A I B  

l(i) 

1 : 1IM. 
(1.014rl= 
16 MILES). 

I'  ' A' " 

A i~ 

. . . . . . . . . . . .  

1-INCH TO 1 MILE. 

- -- 

No. 2 Drawing Ofice--Concld. 
(:reen t.rcsc origir~als 1)reparc.d ... ... ... 3:) 
Exploration Krah indexes I~rooght 111' lo date ... 19 
hliscellanco~rs cas~:s ... ... ... 240 

NO. 6 Drawing Ofbe- 
... 1 ' ~ r t y  SIICCIY exanlitled and corrcctcd .47 ... 
... ... G rcen t,ree originals preparcd 17 

NO. 6 Drawing Ofe08- 
Parly sheet.3 examined and corrected ... 18 ... 
Green tree originals preparc,tl ... ... 13 

NO, 8 (s. 1.1 party- 
Monaic~ (congregated maps preplwcd for photogrnphy) 18 ... ... (Ireen tree originsla prepared 7 
Mificellancoos cmes ... ... ... 23 

1 :2/M. 
(1.014"= 

Foreat Map OfBoe- 
Sheets colourcd on requisition , . . ... 
Areas extrackd ... ... . . a  ... 
Originals corrected ... ... ... 

... Number of aheels pasrcd for publi~at~ion ... 
hiiscellaneous cases ... ... ,.. 

Burma Survey Party- 
... ... hIap mounting (booklct~) ... ... ... ... 1 , I  (plain) ... ... ... Green tree origirlals prepared 
... Grid cutting linea drawn on originak ... 
... Compilation of I" sheets for )" mopping 

CARTE INTERNATIONALE. 
(1'014"= 16 MILES). 

Primary. 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

... . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Parties ... 
Eaetern Circle- 

No. i Drawing Office 
Partie$ ... ... 

F'rontier Circle- 
Yo. 6 Drawing Office 
Parties ... ... 

No. 6 (S. I.) Party ... 

MILES). 

En - 
graved. 

------ 
A I B  

. . . . . . . . . . . . . . . . . .  

... 

Preliminary 
or 

Provisional. 
__.___I 

2 

I 

32 

A I B  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

l( l ld). . .  

... 

... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  2 

. . . . . . . . . . . . . . . . . . . . .  ... ... . . . . . . . . .  . . . . . .  -7 6 9 2 
... 

i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . a  . . . . a .  

... 
... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  2 4 

--- ------________ 

~ ~ t ~ l  ... 

BumaSurveyParty... 

- 

Forest. 

----.-.. 

A I R  
. . . . . .  

! 

Primary. 

-- .- 

. 

2 

6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

... 

Province. 

A ~ B  

. . . . . . . . . . . . . . . . . . . . . . . .  

... ... . .  . . . . . . . . .  9 16 . . . . . .  1 . . . . . . . . .  1 17 

I I 
I 8 7 . . . . . . . . . . . .  . . . . . . . . . . . .  " 

I I I l l  I 

Preliminarj 
or i Primary. 

Provisiona1.l 
- _ -  

Compiled. Layercd' 

.- 

A I B  

Aero- 
nautical. 

A I B  

I . . .  

l(c) 

India. 

A I B  

. . . . . . . . .  

______ 

- . - References. - 

Special. 

A I H  

. . . . . . . . . . . .  
... 

-- 

1 ... 

... 

n 
layered. 

A I B  
I(d) ... 

7 ( 1 ,  

. . . . . . . . . . . . . . .  

. . -- - .- .~ -. -~ - - -- -. - . 1 ? 
I 

Includil~g Engraving Office 

16 ---------- 

--- 

( 0 )  N.(;-.lo. 1st edition, old utyle. 

(h) Incliirlcs N.E-47. 1st edition, old ~ t y l e .  
( r )  1;ih;~r. 
( d )  l i : ~ ~ h m i r  nnd . J n m m ~ ~ .  

(6) 40-mile f a l l  map of India, in four sheets. 

(.. 

- 

10' 
1 m 

Compiled. 

A I B  
3 

6 

2 

6 

. 

... 

I(e) 

. . . * . . . . . . . . . . . * . . . . * . * . . . . * . .  
ICJ) 

...... 

Geodetic Branch- 
So. 2 1)rawing ORce ... 2 

2 

6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( .  
I 

. . . .  4 1 1 1 
. . . . . . . . . . . . . . .  ... ... Forest Map Office 

... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-- 

(f) Compiled from 2-inch sliects. 

( 9 )  Being compiled from 2-inch sheets. 
(11,) Y u ~ ~ n a n .  
( i )  Nnini T l l  gr~idc map. 6"= 1 mile. 

( , j  ) Mnp of MRr~vr.Lr-l-inch to 4 milrs. 

A I B  

1 

Preliminary 
or 

Provisional. 

3 

A I B  A I B ' A ~  

::: 1 ::: ::: ! 1 I 

( k )  Risllpur Syce Mandi. 

(1)  Bettiah Air Burvey, 16-inch sheets. Map of 11 
States comprising the Eaatern State Agency 
ndjoining country (North and South) aud bl' 
Nokliu Expediton. 

( 111) W a r a ~ ~ g a l  Fort map, Irr=400 feet. 

India. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

16 ... 

i 

. . . . . .  

1- 

. ..... 

1 ... , ... 1 1 1 1 ... 1 ...... 18 1 ... 
-------.-----I 

I... . . . . . . . . . . . . .  

- -  

i I 
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Table V1.-New maps (India & Burma). 
Figures under A denote maps under publicaliorr or published. Figures under B denote maps under drawing. 

T01'0G RAPHICAL. I GEOGRAPHICAL. I GENERAL AND SPECIAL. I ACCESSORY. 1 MISCELLANEOUS. I 

. -- . - - 
n )  ?; I . - I I I .  1-t ed~tlon, old ~ t y l e .  

h )  I n ,  Indt - F.E-47.  1st ed~t ion,  old atylc. 
r )  C ~ h ~ i r .  
d )  Kn-hmir and .Jammu. 

p )  111 1 1 1 1 1 ~  \V;iIl n l B i )  of I n d ~ a ,  In four sheets. 

No. 1 Drawing Om0e- 
\\,,.a:, ; I , . . . I ,<I .  garsd maps prcpared for photography) 4 ... ( . , : , . I . .  ~ r ~ l l  ISnl.ty ~ h + v t q  examined andcorrecbed 78 

... ~ ~ , ~ : ~ . ~ ~ . ~ - ~ ~ r ~ ~ ~ - t ~ ~ t l f ~ ~ r p r e p a r a t i o ~ i o f f r e s h p l a t e s  2 
(.)I 1 1 ,  8 - l I ~ r , : ~ ~ c t l  npx i~~r t  presa order proof ... 19 ... I , I  , . I ~ r d e d  ... ... 19 

r ]  q , l . ; : r ~ ~ l . ~ l r  & 0r;d cutting lillt '6 drawn on originnls, ... , . n n r r l ; ~ l .  '1 : r r ~ d  (.atrrccted ... ... 86 

References. 
(./'I Compiled from 2-inch sheets. 

( 9 )  Being compiled from %-inch sheeta. 
(h)  Ynnnan. 
( i )  Naini TBl guide map. 6"= 1 mile. 

( , j )  RInp of hI5rwRr-I-inch to 4 milca. 

Table VI1.-Miscellaneous. 
No. 2 Drawing Ofice - Concld. 

... (;rc>r~r trcc o r rg~~ la l s  prcpart-cl ... ... 33 
Exploralion Kr;rt) indexes I)r~)ught up lo tlatc ... I9 
>I ~~ccllaneoua cuscs ... ... ... 2 4 0  

No. 5 Drawing Ofice- 
... Party shccts examined and corrt,ct.cd ... 4 7  

Green tree originals preparcd ... ... 17 - .  

,.*,*.I\ rnal!? rorrectd ... ... ... \I ~cc..:i:~nra ~ u i  i'a<t!R ... No. 6 Drawing OfElce- 
Parly shcetn exnmintd and corrected .., ... 18 

NO. 2 Drawing Oftice- Green tree original3 preparcv-l ... ... 13 

1 ( k  ) RisBlpur Syce Mandi. 

\Ir~sa:r- (rongezaterl map0 prepartBd for ~ h o b g r a ~ h ~ )  12 
klarr:; ~ h .  $.tC , ~ . C A ~ I I I ~  C1 and corrected ... ... 1 4  
parry . h , . p t ~  e ~ a ~ ~ ~  11-3 mnd returned to party for ... r ~ \ r r ~ : r ?  nn ... .,. 4 
or,c,nxl. ktrn~leht , 1 1 8  to dnte hut not to be re-imued... 6 

( I )  Bettiah Air Survey, 16-inch sheets. Map of Indin11 
States comprising the Eastern StaLe Agency and 
adjoining country (North and South) and Map of 
Nokhu Expediton. 

( 1 1 1 )  Warangal Port  map, Ir1=400 feet. 

N ~ ,  6 (s, 1.1 part,,- 
M ~ * B I C R  (congregated mapa prepared for photography) 18 

... ... Green tree or~girrsle prepared 7 
M~ocellaneou~ cenrBs ... ... ... 23 

Foreet Mop Offloe- 
Shcets colo~ircd on rcqr~isition 
Arcafi extracted .,. ... ... 
Originals corrected ... ... ... Number of uheets pased  for publication ... 116 
hliscellaneoum cases ... ... ... 421 

Burma Survey Party- 
... Map mounting (booklct~) , . . ... 738 ... I ,, (plain) ... ... 591 

(3 reen t rce originalu prepared ... . . , ... 2 
Grid cutting lines drawn on originals ... ... 6 
Compilation of I" sheeta for )'I mapping ... 32 
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Table VII1.-Re-issues & Office Copies. 

New editions-Slight alterations. Revised editions-Considerable or important cha 
Figures under A denote maps under publication 0 1 -  published. Figures under B denote maps uz . 

TOPOGRAPHICAL. 

-- ~ -- -- References. - 

GEOGRAPHICAL. 

l :  I '  
( 1 ' 0 1 4 f f =  
16 MILES). 

I. k \:A. C. 

1 - I S c H  TO 1 NILE.  

(7) Dehra Dfni guide map, 3": 

(8) Simla guide map, 8"= 1 mi 

(9) Karichi guide map, 3"= 1 I 

(1) Calcutta and Howrah guide map, 6"=1 mile. 
(2) Assam. 
(3) Delhi. 

- 

P~.in~ary. 

~.. - 

(4) Road map of India, 1"=50 milea. 

( 5 )  Includes two published layered cdition sheets. 
(6) North i r l n ,  South frkn. 

Revised ,, ... ... 1-I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . ! . . . . . .  1 .  .. L ' . . .  I . . . . . . . . . . . .  1 

1 I 
Eastern Circle- I 

... New editions ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I . . .  . . .  ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Revised ,, ... . a s . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . .  1 . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

No. 6 (S. I.) Party- 
New editions ... 
Revised ,, ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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WORK OF DRAWING OFFICES. 

Table VII1.-Re-issues & Office Copies. 

New editions-Slight alterations. Revised editions-Considerable or intportant changes. 
A g r e s  under A denote maps under publication or published. Figures ~snder B denote maps under drawing. 

-- 

TOPOGRAPHICAL. GEOGRAPHICAL. GENERAL AND SPECIAL. OFFICE COPIES. 
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( I )  Calcutta and Howrah guide map, 6"= 1 mile. (4) Road map of India, lft=.50 milee. 

(2) Amam. ( 6 )  Includa two published layered edition sheets. 

(3) Delhi. (6) North irln, South iran. 

(7) Dehra Diin guidc map, 3"=1 mile. 

(8) Simla guidc map, 8"= 1 mile. 

( 9 )  Kariichi guidc map, 3"= 1 mile. 
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XII1,-PRINTING AND MISCELLANEOUS. 

143. The Photo.-Litho. Ofice, Calcut ta . -The year under 
report is the fiftieth year of the Photo.-Litho. Office in i ts  present form. 
The building a t  14, Wood Street, Calcutta was built t o  the dehigu of 
Major-General James Waterhouse: I . A . ,  the  eminent photographer, who 
was in charge of the reproduction activities of the department from 1874 
to  1897, and was opened by him in September, 1889. Considerable fore- 
thought was displayed in i ts  planning and only very minor additions nud 
alterations have been necessary in the fifty years following its 
construction. 

The amount of work received during the year was a little below the 
average of the last few years. The number of half-tone blocks has 
greatly decreased. partly on account of a general decrease in demand due 
to financial utringency and outside competition, and partly because the  
process-engraving section h:~s  been much taken n p  with photo.-lettering 
research. Furthermore some of the work previously carried out with 
half-tone blocks is now printed by litho, o f f ~ ~ t  machines from deep-etched 
zinc plates. 

E l imina t ion  of Distortion.-All fair drawing sheets this year were 
mounted on aluminium foil, using a shellac adhesive. I t  has been found, 
however, that  during the monsoon blisters develop and the paper begins 
to leave the foil. Clearly therefore t h i ~  foil-mounted paper is unsuitable 
for pernianent records. Experiments in foil-mounting continue and a 
proposal to  have paper sent out from England ready mounted, using a 
plastic adhesive, is being considered. This would have the  advantage 
that mechanical mounting devices not available in India could be used. and 
a more perfect result obtained. It has been found, however, that  foil 
sheets thus mounted are not  free from distortion. 

Anodised aluminium, (that 18, alunlinium the surface of which has been 
rendered resistant to  deterioration by an electrolytic process), cellulose 
sprayed metal, and a transparent plastic called Perspex have all been 
tried as substitutes for paper for fair-drawing. These materials will all 
take photographic, o r  cyanotype, blue prints which are free from the 
distortion t o  which blue prints made in u lithographic machine are prone, 
but it is doubtful whether sufficient reliance can be placed on the stability 
of the two last mnterialu for  their use for permanent records. Anodised 
aluminium. however, has all the necessary durability, though fair draw- 
ing on stiff sheets of this metal lnay require a special technique. Typing 
is not  possible on anodised aluminium, coated nletal or  Perspex, and until 
photo.-lettering becomes a practical proposition names will have to  be 
typed on foil-mounted pnpcr. I n  m y  case i t  is felt that  the expense of 
non-distorting materials other than foil-mounted paper may limit the 
extent of their adoption for the present. 

Supplementary non-distorting recordtq are now being made in Photo.- 
Litho. Office in the sha,pe of black helios on caustic-grained aluminiun~ 
from the separated colour negatives of standard eheets. 

New nppnrat.u,s and Buildings.-Owing to financial stringency the 
improvements nlentionecl under this head in last year's report have been 
postponed. 
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Photo. -lettering.-Photo.-lettering has been further developed during 
the past year. In this process names for maps are produced photo- 
graphically, and it has the following advantages over the present inethod 
of typing:- 

(i) The quality of lettering is Letter. 
cii) I t  can be ueed with metal, enamel or similar hard non- 

distorting fair drawing surfaces upon which typing is 
impossible. 

( z i i i )  The Engraving Office can produce the originals fromi 
which photo.-lettering alphabets are made, and choice 
of lettering styles is therefore unlimited. 

I t  is hoped eventually that i t  will be possible to apply the process 
to ill1 the topographical maps produced by the Survey of India, though 
i ~ t  present it 1s not sufficiently developed to make this an economic 
proposition. 

Experiment8 a t  present are mainly concerned with the development 
of i i  "positioning camera". This means a camera which can photo- 
vraph every name on a map directly down into its correct relative posi- 
0. 
tion. This problem presents many technical difficulties and so far three 
experimental cameras have been constructed in the Mathematical 
Inetrument O5ce and tried, while a fourth is under construction. 

If this last camera should prove satisfactory, it may be pos~ible to 
introduce photo.-lettering for routine work by the middle of 1940. 

COST AND O U T - T U R N  O F  PHOTO.-LITHO.  OFFICE. 
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OUT-TURN O F  ENGRAVING O F F I C E  C O P P E R  P L A T E  
P R I N T I N G  SECTIOK. 

IMPRRSBIONS PULLED. 

I I 

Photogravures. Chrolno Paper. Tranrfer. ( Niscellaneo~~s. : 'rotni. 

144. Photo.-Zinco. Section, Dehra ~ u n . - ~ h e  p r i ~ t ~ l n g  plant 
of this section consist8 of one rotary  and two flat-bed machines (only 
one of which is ill use a t  a time). An offset press ancl three hand 
presses were in continuous operation during the year printing canton- 
ment and forest maps, diagrams and charts. 'rhe Nt~ini  T61 Guide Map, 
Lay out plan of JYew Delhi and the map of tht: High land3 of Tihot ancl 
Surrounding Regions were printed in colours. 

A new "Ditto" duplicating machine has bcen recer~ tly purchased for 
the printing of diagrams and drawings etc. in several colours in one 
operation. 

The machine is being tried out with a view to adapting it to the 
requirements of the  Department r~nd  will then he transferred for use in 
the Frontier Circle. 

145. No. 18 ( A i r  S u r v e y )  Party, Murree and 
Risa lpur . - - l ' he  Reproduction Section was employed on miscellaneous 
work throughout the  year. 

The following presaes are in u8e in 18 Party :- 
Two D. E. hnndpresses. 
One Imperial handpress. 
One Furnival Portable handpress-23 inches x 21 inches. 

Reproduction of originals received :--. 
In or~c  colour ... ... ... 363 
In two colours ... ... ... 36 
In three ,, ... ... ... 5 
In four ,, ... ... ... 1 

... Vandyke nnd hello pletce prepared ... 310 
Pr i t l t~  pulled ... ... ... 12,107 

148. " E " Survey Company, ~arachi.- he Reproductio~l 
Section remained attached to  thi8 unit up t o  October 19:38, when its 
personnel were transferred to  other offices. All reproduction plant has 
been transferred to 3 0 .  1 X  (Air Survey) P:arty a t  Rieiilpur, except the 
rotnry :rnd the  dup1ic:~ting presscs~ which will be removed during May 
1939. The value of the extra d t ~ p a r t m c ~ ~ t a l  ,jobs carried out by the 
R~production Section wii8 RE. 637-1  '1-0. 

Reproduction of originals received :- 
I n  one colonr ... ... ... 10 

... Vnndyko nnd helio plo,tes prepnrecl ... 8 
Printn pulled ... ... ... 1,701 



X1V.-MATHEMATICAL INSTRUMENT OFFICE. 

147. Manufactures, Repairs and Issues. 
The year under review shows a further marked increase in the sale 

of instruments, output of the workshope and the range of scientific 
instrulnents manufactured and repaired. 

The principle items ulanufactured and repaired are as under:- 

Manufactures. 

Plane-tirbles . .. 346 
Plane- ta ble stauds ... 316 
Plane-table covers . .. 309 
Haversacks, canvas ... 218 
1)ratving boardn . .. 241 
T-sclunres ... 156 
1,evelling staves . . . 202 
Stereoscopes, head type 4 

Sl. I .  0. 
Stereoscopes f o 1 d i n g 59 

mirror, without mono- 
cu l a r~ .  

Survey ur~~brellas . .. 103 
Raingauges ... 122 
Prismatic compasses with 38 

stands. 
Pantographs ... 7 
Leather cases fur tapes . . 3,071 
Mason's levels ... 91 
Straight edges ... 21  
Protractors circular and 64 

aemi-circular, celluloid. 

Protractors circular metal 4 
Scales & offsets boxwood 4,214 

1 7  , cardboard 3,705 
and mica. 

1 1  set boxwood ... 70 
Sight rules wooden and 398 

brass of sorts. 
Steel band chains ... 59 
Measuring chains ... 467 
Ferrotype printing frames 10 
Set squares celluloid . . . 431 

,, ebonite .. 1,135 
1 1  s e t o f 9  ... 40 

Brass, hydrometers sets 227 
C l i n o m e t e r s  modif ied 70 

pattern. 
Hygrometers F a c t o r y  41 

pattern. 
Therniometers ... 381 
Water bottles ... 50 

Levele with stand 
Theodolites 
Pantographe 
Levelling staves 
Plane- tablee 
Bubble tubes 
Sight Rules 
Opthalmnscopeu 
Sphygrnornanometers 
Wntcbeu 
Clocks 
Polariscopes 

Hapairs.  

277 Measuring tapes ... 156 
76 Station Pointers ... 9 
4 D r a w i n g - I n s t r u m e n t  127 

15 sets. 
3 Parallel Rulee ... 36 

66 Rsrometere ... 18 
36 C:~lorirnetere ... 1 
3 Planimeters ... 43 
2 Compasses ... 123 

5.5 Microscopes ... 69 
14 Refractornetere . 8 

X Kenotometere ... 2 
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The Optical Repair Sectiori re-worked, re-polished and re-balsamed 
92 lenses and 195 prism. surfaces. In  addition the following were 
manufactured :- 

Lenses ... ... 907 Graticule glasses ... 15 
Prisms ... ... 73 Reflector mirrors ... 220 
Diaphragm glasses ... 412 Steel mirrors, optical planes 12 

... Colour glasses ... 285 Mirrors signalling 79 

I n  the Glass Graduation Section, 426 rain measure glassee, 4" and 
I", and 1,102 glass jars for excise purposes were graduated. 

The Glass Blowing Section manufactured 381 thermometers, 41 
factory pattern hygrometers, and 127 glass spirit bubbles of various 
kinds. It repaired and adjusted 199 thermometers of various types, 109 
excise hydrometers, and 5 7 hygrometers. 

Aviation Work. In  the Compass Repair Section, 9 Aero-compasses 
were repaired. During the year repairs to other aircraft instrunients were 
undertaken for the Director of Civil Aviation in India, such as Air Speed 
Indicators, Altimeters, Turn and Bank Indicators, Oil Gauges, Revolution 
Indicators, Flying Time Logs, Level Indicators. In  order to cope with 
this work a new section is being arranged in the works and the necessary 
test apparatus is under manufacture. A wind tunnel 10 Et. by 2 ft, internal 
diameter is under construction. This will be used in conjunction with 
suitable standard instruments to maintain varying air pressures for the 
testing and calibration of aircraft instruments. 

The following stores were manufactured and supplied to various 
sections of the Defence Department during the year:- 

245 Lenses, double, convex. 
227 Plates, instruction, phonetic alphabet, brass, in accordance with 

drawing H. & S. F '747 (sheet No. 1). 
5 Bubbles, glass ' L' Mk. I, 1.6" x .3". 
1 Protractor R. A. 9" as per drawing CIA ( 0 s )  646. . 

238 Labels, metal, instruction, brass. 

800 Cords (cord plaited, c o t h n  water-proofed .08 in circumlerencc 
x 244" long). 

1,200 Beads (Beads, Zylonite, ovad .17" dia. x .2" long, for rules, slide 
Mk. 111). 

80 Romers. 
60 Lamp, signalling, D.L., Projector Mk. I1 S. R. D. S. reflector 

mirrors. 
43 Rules, natural colour 5 ft. long (2-fold). 

459 Tapcs, of sorts, in M. I. 0, leather cases. 
12 Compasses, prismatic, liquid, Mk. I1 Barker's, in case. 
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12  Staves, levelling. 
65 Celluloid sheets, transparent, 134" x 99". 
27 Flags, surveying, with 8ft. bamboo rods. 
79 Boards, drawing. 
17 Plane-tables. 
18 Stands for plane-tables. 
18 Rules, parallel, on rollers, brass and electrum, of sizes. 

9 ,, ,, bar, ebonite, 18". 
260 Set squares, single, ebonite. 

105 ,, 9 1  ,, celluloid. 
12 Sets squares, set of 9, ebonite, in case. 

360 Scales and offsets, single. 
17 Scales, of sorts, sets. 
2 Glasses, copying or tracing, in box. 

40 Stereoscopes, folding mirror, without monoculars, M. I. 0. im- 
proved pattern. 

63 T-squares. 
78 Thermometers. 
67 Pens, drawing, lifting nib. 

6 Ferrotype Printing Frames. 

148. Distribution of transactions.-The value of invoices 
covering transactions with various Government departments etc. during 
the year is as follows:- 

Rs. 

... 1. P. W. Department ... 
... 2. Survey of India ... ... 

3, Defence Department (excluding Ordnance). .. 
4. Railways ... ... ... 

... 5. Forest Departments ... 

... 6. Education Department,s ... 

... 7. Medical Departments ... 
8. Other Civil Departments, which include 

Excise, Jails, Meteorological, Judicial, R. I. 
Marine, Posts & Telegraphs, Geological, 
Botanical and Archeological Survey Depts. 

... ... etc. ... ... 
9. Government Officers, Municipalitiee, District 

Boards, Indian States, etc. on cash payment. 
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The above were spread over Central and Provincial Government 
departments of various provinces and countries outside India as shown 
below :- 

RE. 
Punjab ... ... . . .  ... 87,759 

... Bengal ... ... ... 79,418 
Oriasa ... ... ... ... 18,614 

... ... ... Bombay ... 16,591 
Central Provinces & Bersr ... ... 14,206 
United Provinces . . ... ... 14,193 

... Bihar ... ... ... 12,049 

... ... Assam ... ... 8,662 
... Madras ... ... ... 7,980 

... North West Frontier Province ... 6,533 
... Sind ... ... ... 3,831 

... Andamans ... ... 532 
Survey of India ... ... ... 72,679 
Defence Dept. (excluding Ordnance) ... 49,984 
Burma ... ... ... ... 7,520 
hi in  ... ... ... ... 4,607 

... Iraq ... ... ... 1,205 

Issues by the Serviceable Store amounted to 42,590 instruments. 
The Stores Section dealt with 15,917 requisitions from workshops. 
The Clerical Section received and disposed of 22,022let ters .  'l'he 
Accounts Section dealt with 5,347 invoices, 1,647 bills and vouchercl 
for the local purchase of instruments aud materials etc. 

During the year 2,902 instrumeilts have been deposited by various 
Government depnrt~nents as no longer recluired. Credit afforded 1,y 
this office for the :~bove instru~lrents returned on deposit amounted to 
Rs. 7,295. These iustruments will be reconditiorlecl for reissue at  
reduced prices. 

A surn of Rs. 2,392 was realised by the disposal of surplus and 
obsolescent stores and scrap materials. 

149. Special Ins t ruments . -The  mnnufircture of t,he following 
~pecial instrnlrlents was undertaken during the year for various iudentorcl 
who  were 1111i~ble to h;rvc the work clone elsewhere in India:- 

(i) Five Test Type apparatus for the Eye Infirmary, Medical 
College Hospitals, Calcutta. 
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(ii) One Stcel Straight Edge, 10 f t .  long, 4" wide, 1" thick for the 
new Howrah J31,itlge Commission. This was checked by the 
Auto Collinlation method and the greatest error over the 
whole length was forind to  be less than half of one thousandth 
of an inch i.e. 4005". 

(i~ii) Four large steel Set Squares with edges trued by optical 
luethods for the new Howrall Bridge Commission. These 
were 44 ft., 3 ft. 2 i  in., 2 ft. 6 in., 1 ft. 98,in. The three 
smaller ones had bubbles and foot-screws on the shortest side 
lor adjustment purposes. 

lterns (ii) and ( i i i )  were employed in checking the perpendicular 
structures of the bl-idge from the foundations. 

( i v )  One Fibre Rigidity 'Jester and one Ballistic Fibre Strand 
Tester, for the Director, Technological Research Laboratories, 
Indian Jute Research Committee, Calcutta. 

(v) One Offset Scale in plate glass of new type with separate 
vernier and pricker and ten Offsetting Sight apparatus for 
the O.C., Lahore Survey Detachment. 

(ui) 127 Sets of Hydrometers, pocket, brass, for excise purposes, 
in box complcte with 10 weights, magnifying glass, thermo- 
meter and test jar and 227 sets of grain weights with twee- 
zers, in teak woocl boxes for the Commissioner of Excise and 
Salt, Bengal. 

(vi i)  One Research Calliper 48" to be used in measuring diameter 
of trees for the Provincial Silviculturist, Ootacamund. 

One each 6f Callipers lor measuring dia. 30" and 10" for the 
Director General of Archaeology in India, New Delhi. 

( a i i i )  Five parallel plate glasses of an accuracy within ten seconds 
of angle for the Allahiibad University, Physics Department. 

( i x )  One Teak wood Sountling rod 10 ft. long, 1 in. dia. graduated 
in feet, nnrl quarters with pointed shoe for the Executive 
Engineer, Cossye Division, Midnapore. 

(z) One Slider for the Hardy Boundary Friction Testing Machine 
for the Chief Controller of Standardization, Railway Board, 
New Delhi. 

( z i )  Two new Flexible Shafts for the Director, Geodetic Branch, 
Dehra Diin. 

150. Miscellaneous. At the request of the Secre targ, Institu- 
tion of Eucineeru (India) Ltrl., C:aIcntta, n selection of apparatus was 
loaned to hi111 on 25th March 1!1:39 as an exhibit of Survey instruments 
manufactured in India. 

The 0111 wooden racku in the stores were dismantled and replaced by 
steel racks nnd almiri~he. Old records were weetled out and srrange- 
menta made for a new record room. 

The Storea Office was amnlgilmnted with the main offlce and the 
storem verandah converted to a show room to display samples of instru- 
mpnte carricd in stock and instruments ancl apparatus manufactured 
in the office. 



MATHEMATICAL INSTRUMENT OFFICE. 83 

151. Summary. The following table shows the value of work 
done during the last three years. I t  will be observed that there is again 
a large increase in the value of new ins t rume~~ts  handled and in the out 
put of the workshops. 

Sale. I 1936-37. 1 1937-38. 1 1938-39. 

1. Total value of stores issued ... 
Out- turn  i n  Works :- 

2. Total value, manufacture of new 
instruments and components- 

3. ,, value of repairs to orders- ... 
4. ,, value of instruments recondi- 

tioned for issue- ... 
6. ,, value of adjustment and clean- 

ing charges ... . . . 
6. ,, value of work done in the work- 

shop as per items 2 to 5 
above- ... ... 

7. Book valve of stock in- 

(a) Serviceable store ... ... 
( b )  Repairable ,, ... ... 
(c) Material ,, ... ... 

8. Val.r~e of new imtrumcnte- 
(a) Purchased locally ... ... 
( b )  Imported through the Stores 

Department, London- ... 
9. Value obtained by sale of obsolescent 

and condemned stores- ... 
10. E m p l o y e c b  

(a) Total number of employees on 
register on 31st March ... 

( b )  Cost of employees in workshop 
inclrlding pension contribution 

Rs. 

285,149 

1,69,952 

84,080 

48,356 

5,682 

8,07,970 

2,79,009 
1,41,308 
1,07,089 

69,918 

25,722 

2,433 

376 

1,42.061 

Rs. 

2,46,192 

1,31,765 

81,585 

57,762 

3,839 

2,74,951 

3,16,206 
1,60,148 
1,43,937 

69,668 

12,396 

3,773 

344 

1,42,551 

Rs. 

3.29.428 

1,86,684 

76.934 

54.440 

4,366 

3,22,424 

3,06,493 
1.32,754 
1.13,315 

78,857 

49,058 

2.392 

365 

1.41.858 





I N D E X  M A P S  

A, Modern Topo. surveys and compilation . . . ... At End. 

B. Seasons of survey and reviaion ... . . . ... I ,  , I  

1 .  
C. Maps published on 1 inch and - inch scales ... ... ) I  9 1  a 

1 
)I ,, - inch scnle ... 4 

E. The India and Adjacent Countries Series, l / M  scale ... I I  I *  

F. Carte Internationale du Monde, 1/31 scale ... ... I t  3 1  

G. The Southern Asia Series, 1i2hI ecale ,.. ... ) I  I ?  
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