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HOW TO OBTAIN ASSISTANCE FROM THE 
SURVEY OF INDIA 

Applications for surveys of any kind whether for private or 
Government purposes should be made to one of the following 
officers :- 

( 1 ) The Surveyor General of India, Old Secretariat, Delhi 
Civil Lines No. 2. ( Telegrams "SURVEYS" ). 

( 2 ) The Director, Northern Circle, Survey of India, Dehra 
Diin. ( Telegrams " SURNORTH " ). 

( 3 ) The Director, Eastern Circle, Survey of India, Shillong. 
( Telegrams "SUREAST " ). 

( 4 ) The Director, Souther11 Circle, Survey of India, 
Bangalore. ( Telegrams " SURSO UTH " ). 

Applications for maps may be made to the Director, Mi~p 
Publication, Survey of India, Hathibarkala, Dehra Diin ( Telegrams 
"SURPUB " ) and to any of the officers mentioned a t  ( 1 ), ( 3 ) 
and ( 4 ) above, or to recognized map agents. 

Applications for tide-tables or geodetic and other survey date 
end enquiries on geophysical and geodetic subjects are to be addressed 
to the President, Geodetic and Research Branch, Survey of India, 
Dehre Diin. ( Telegrams " SURSEARCH " ). 

Provinces and States contained in each survey circle are as 
below :- 

I .  Northern Circle 

A jmer-MerwBra 
Bhopal 
Central Provinoee 
Delhi 
E ~ a t  Punjab . 
East Punjnb Stateu Union 
Croakr l t n j  ~qt~han 
Himnchnl Pradesh 
Knshmir & Jammu & Qilgit 

Agoncy 
Mexlhya Bharat 
Matsvn 
United Provinw 
Vindhya Prade~h. 

2 .  Eastern Circle 3 .  Southern Circle 

Andaman and Nicobar 
Island8 

Aesam 
Bi hnr 
Bhutin 
Cooch Behar 
Khwi States 
Manipur State 
Oriese 
Sikkim 
Tripura State 
West Bengal. 

Bombay 
Coorg 
Hyderabad 
Kutcb 
Mndraa 
Mysore 
Saureshtre 
Trevancore & Cochin. 

In  general, preliminary applications or enquiries regartling 
survey work should be made to the Director in whose circle the 
area to be surveyed felle. 
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F O R E W O R D  

The publication of this General Report which is the first of its 
kind since the end of the second world war has, for a variety of 
causes, been very much delayed. It is hoped that  its successor 
which will cover the period 15th August 1947 to 31st March 1949 
will follow it in the fairly near future. 

2. The States and Provinces and the organization of the Survey 
of India referred to in this report are as they existod prior to the 
partition of India. The only exception to this is that  in the opening 
note "How to obtain assistance from the Survev of India" bhe names 
of Circles and the Provinces and States cont,ained in each are as 
they exist a t  the time of going to press. 

DELHI : 
April 1949 

G. F .  HEANEY, 
Brigadier, 

Surveyor General of India. 



GLOSSARY 

Scales are referred to as follows :- 

( i ) for Scales which a r e  multiples of 1/1,000,1)00-"1/M scale", "l/6 M soale" 
dbo., which mean "1,000,000 scale ", ''1/6,000,000 scale" &c., 

( ii ) for scalea smalkr than 4 mika to one inch-"50-mile scele", "8-mile scale" 
ao., which mean "scale of 50 miles to one inch", "scale of 8 miles to 
one inch" &c., 

( iii ) for acalee of and lurger  than 4 milea to one i n c w ' f - i n c h  scde", "4-inch 
scale ", ' '4-inch scale ", ' '16-inch scale" kc., which mean "scale of f -inch 
to one mile" &c., &c., 

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

Serial Numbering of Survey of India maps 

Sheets NE-43, NF-44 &c., are sheets on 1/M scale ; ( International Numbering ). 

Sheets 65, 78 &c., are sheets on the 1/M scale ; ( now superseded by above ). 
Sheets 66 K, 78 F &c.. are f -inch sheets ; 
Sheets 6.5 K/?u'.\V., 78 F1S.E. &c., are f-inch sheets ; 
Sheets 65 K/1. 78 F/16 &c., are 1-inch sheets. 

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

Abbreviations-U.S.S. denote8 Upper Suhortlinate Service. 

L.S.S. denotes 1,ower Subordinate Service. 
U.S. Officer denotes Upper Subordinate O5cer. 
L.S. Officer denotes Lower Subordinate Officer. 
H.L.0, denotes Hathibarkala Litho Office ( Dehra Diin ). 
P.C.O. denotes Photo.-Litho. Office ( Calcutta ). 
P.Z.O. denotes Photo.-Zinco. Office ( Dehre Diin ). 
D.O. denotea Drawing Office. 
M.R.I.O. denotes Map Recortl k Iseue OBice. 
A.I.D. denotes All Intiia Developmnnt. 
I.C.A.O. denotes International Civ~l Air Organisation. 
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P R E F A C E  

THE HISTORY AND WORK OF T H E  SURVEY OF INDIA 

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

The Survey of India may be said to have been founded in 1767- 
ten years after the battle of Plassey-when Lord Clive formally 
appointed Major James Rennell the first Surveyor General of 
Bengal, a t  that time the most important of the East India Company's 
possessions. 

Rennell's maps were a t  first military reconnaissances and 
latterly chained surveys based on astronomically fixed points, and 
do not pretend to the accuracy of modern maps of India based on 
the rigid system of triangulation commenced a t  Madras in 1802 
and since extended over and beyond India. Even now, however, 
the relative accuracy of these old maps makes them valuable in 
legal disputes, as for instance in proving that the holding of a Bengal 
landowner was a river area 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 greater part of 
Southern Asia, and also for geodetic work. 

Geodesy means the investigation of the size, shape and struc- 
ture of the earth, and the geodetic work of the department consists 
of primary ( or geodetic ) triangulation, latitude, longitude and 
gravity determinations. From these the exact "figure" of the 
earth is oht,ained, whereby points fixed by triangulation can be 
accurately locatfed on its curved surface. This system of fixed 
points holds together all topographical and revenue surveys, and 
the existence of such a system from the early days of the department 
has avoidcld the embarrassments caused in other countries where 
isolated topographical surveys have been started without a rigid 
framework, with the inevitable result that thcy could not be fitted 
together. 

A geodetic framework is essential in any large survey, but there 
are a number of other activities, all of them l~ltimatcly utilitarian, 
which can he sliitttbly cornbined with it and the following are some 
of those which hnvc been carried out in India : 

Precise levelling for the determination of heights ; 
Tidal predictions and pul)licat ion of Tide-Tables for thirty- 

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

and time ; 
Seismographic and meteorological observations a t  Dehm, 

Diin. 
Indian geodesy has disclosed widespread anomalies in the 

gravitational attraction in the earth's crust which have recently led 
to a reconsideration of the whole theory of isostasy. Systematic 
gravity investigations, which may be said to have been initiated in 
India by the Survey of India, are now being oarried out intensively 
in all civilized countries. 

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

Though revenue survey is primarily a record of individual pro- 
perty boundaries and is unconcerned with the surface features, 
ground levels and exact geographical position essential to a topo- 
graphical survey, it was on the whole found economical to carry 
out both surveys together. 

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

An authoritative Survey Committee appointed by the Govern- 
ment of India considered the position in 1905. It was feared that 
e separation of the topographical and revenue surveys might result 
in e wt~ te fu l  duplication of work and two overlapping but mutually 
discrepant systems of mapping. These objections were met by a 
ruling that  the bwis of both systems of survey should be identical 
end provided either by the Survey of India or under its supervision. 

Subject to thi9 principle, the remaining revenue surveys were 
handed over to the provinces, which had always paid for them as part 
of the overhead charges of revenue collection, and the Survey of 
India was enableti to concentrate its energies on a complete new 
wries of m ~ d e r n  topographical maps in several colours on the 1-inch 
to 1-mile scale. 

This new series had been rendered nece~sary by the natural 
demand for more detailetl information to he shown on maps, 
especially as regards the portrayal of hill features by contours and 
proper classification of commnnications. 

It wes intended that the survey begun in 1805 should be com- 
pleted in twenty-five ycnrs, and then revised periodically every 
thidy years. Owing, however, to the 1914-1919 w ~ r  and more recent 
retrenohments, only about three fourths of the programme had been 
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completed by. 1939, in spite of a reduction of scale for the less 
important areas. 

Although from 1905 to 1939 new surveys were carried out every 
year, covering from thirty to sixty thousand square miles-an area 
roughly that  of England-the maps of a large part of the country 
are still over 50 years old, printed mostly in black only, and have 
hill features shewn by roughly sketched form lines or hachures ; 
such changes in town sites, canals and communications as have been 
embodied in them have not been surveyed on the ground, but are 
entered from data gathered from outside sourccs. 

Owing to the serious financial situation in 1931, the establish- 
ment of the department was severely cut down and its annual 
expenditure halved. 

During the 1939-1945 war, topographical survey work in India, 
practically ceased, and since the conclusion of hostilities the main 
efforts of the department have been directed to large scale surveys 
for utilitarian purposes, such as dam sites and areas for irrigation, 
so that no appreciable progress has bcen made since 1939 in the 1905 
topographical programme. 

The obsolescence of the present series of modern maps of India 
is shewn in Index B a t  the end of this report. 

Large Scale Surveys.-Surveys and records of international, 
state and provincial boundaries have always formed an important 
item of topographical work, and in recent years numerous Guide 
Maps have been published of important cities and military ststions 
usually on scales of about 3 inches to the mile, where the I-inch 
to 1-mile scale is inadequate. 

In  1939, a large scale survey of Lahore on scales of 40 and 100 
feet to the inch was undcrtalien, but owing to the war it was impossi- 
ble to complete publication of all of the 587 sheets involved, until 
1946. 

Miscellaneous.-So far as work for the Ce~itral Government 
will permit, this department is prepared to undertake local surveys 
on payment for provinces, states, municipal and other local authori- 
ties nnd private firms ; and will give advice as to the methods to be 
employcd on such work. Surveys of the above description include :- 

Forest and cantonment surveys. 
Riverain and irrigation surveys. 
Railway and city surveys. 
Surveys of tca gardens anti mining areas. 

The department is also equipped to carry out lithogrclphic 
printing and can undertake such work on payment. Requests for 
printing should Ln! sent to the Director, Map Publication, Survey of 
India, HathibarkaIa, Tkhra Win, or Deputy Director, Eastern 
Cirulc, Srirvcy of India, 13, Wood Strect, Calcutta, when estimates 
of time and cost will be provided. 
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Air Survey.-The use of air photographs for survey purposes 
has become a normal practice and air survey is employed wherever 
it is considered advantageous to do so. The Survey of India has 
arranged with a company in India for the supply, on contract rates, 
of such photographs as it may require for survey purposes. 

Air photographs in pairs for steoroscopic examination or made 
up in the form of mosaics are very often of value in inspecting sites 
prior to undertaking detailed survey operations, or may sometimes 
render these unnecessary. Any demands for air photographs or 
mosaics should be forwarded to the office of the Surveyor General 
in Delhi or to one of the Circle Directors who will give quotations. 

It may be noted that under the orders of the Government of 
India all demands for air photography from departments of the 
Central Government must be placed through the Survey of India. 

Military requirements.-Prior to the 1939-1945 war, the Survey 
of India was responsible for all survey operations required by the 
Army. During the war, a Military Survey Service was formed and 
this Service is likely to be retained by the Army in peacetime as a 
permanent measure. This arrangement w~l l  relieve the Survey of 
India of a considerable amount of responsibility for work for the 
Army, but as the Military Survey Service is likely always to be 
small, the Survey of India will still be called upon to do a large 
amount of map production for military purposes. 

Civil Aviation.-With the establishment of an  International 
Civil Aviation Organization, India will be required to keep up its 
share of certain international series of civil aviation maps and 
&arts. Orders giving the specifications for these have not yet 
been finalized, nor has agreement been reached as to the share of 
mapping which will be undertaken by each of 'the member countries 
of the above Organization. 

Administration.-The administration of the Survey of India is 
in the hands of the Surveyor General of India under the Ministry 
of Agriculture. The headquarters office of the Surveyor General 
of India is in the Old Secretariat a t  Delhi and is under the adminis- 
tration of the Deputy Surveyor General. A technical office is 
attached to this which can provide estimate8 ant1 make arrange- 
ments for any urgent work. There is also a  mall map issue office 
in the Old Secretariat. 

There wcre four regional Directors of Survey Circles in addition 
to a 1)iwctor of Map Pablication. The headquartcm of the latter 
is in Dehra Dfin. There wn8 nlso a Director, Military Circle who had 
e dual civil and military function, being a l ~ o  the Director of Survey, 
India Command. 

The more purely geophysical and rn~thematical activities of 
the department were dealt with by the President, Survey Research 
Institute, Dehra Dfin, who exercisetl nlally of the functions formerly 
exercised by the Director, Geodetic Branch. 
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GENERAL REPORT 

From 1st October 1946 

I .  INTRODUCTION AND SUMMARY. 

I .  Annual Reports.-The publication of the two Annual 
Reports of the Survey of India namely, the Geodetic Report and 
the General Report was suspended in 1942 for the duration of the 
war. The publication of these reports is now resumed from this 
year in two separate polumes namely :-- 

( a ) The General Report 

( b ) The Technical Report. 

These reports will in future normally cover the period of the 
financial year which begins on 1st April and ends on 31st March. 
The present reports, however, cover the period from 1st October 
1946, to the 14th August 1947, after which date the partition of 
India was implemented. 

The next reports will cover the period 15th August 1947 to 
3lst March 1949, and thereafter they will cover normal periods of 
one year as above. The period of the war and up to the 1st October 
1946 will be covered by a Special War Itcport which is now being 
written in retirement by the late h rveyor  General of India, 
BRIQADIER SIR OLIVER WHEELER, M.C. 

The General Rcport incllides an abstract as well as details of 
topographical and other surveys ( in Part I  ), of drawing, map 
publication and office work, extra-departmental and commercial 
jobe ( in Part I I  ), and a brief narrative of Geodetic work preceded 
by an abstract ( in Part I I I  ). The purpose of thus report is to 
acquaint the Central Government, Provincial Governments, and 
interested sections of the geileral public in Tndia and abroad, in 
plain language free from technicalities, with the activities of the 
Department during the period under review. 
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The Technical Report, arranged more or less on the lines of 
the General Report will contain figures for areas, out-turns and cost 
rates of surveys ( including air surveys ), details of surveys, scientific 
matters and geodetic operations, new technical methods, etc., em- 
phasising the technical aspects of the work carried out, with indexes, 
photographs and illustrations. It is intended for departmental 
use as well as for distribution to other survey departments. 

Part  I11 of the Technical Report which deals with the Geodetic 
and Geophysical activities of the Department may be published as 
a separate volume. 

There is also a supplement to the Technical Report for depart- 
mental use. This Technical Supplement, as its name implies, is 
merely to supply details which are of little general interest, but 
which are required departmentally to record the output of indi- 
viduals. It will not be printed. 

The progress of "modern" ( i.e., since 1905 ) topographical 
surveys made by the Department and of compilations made from 
our own or other material is illustrated in Index A a t  the end of this 
report, while Index B indicates the obsolescence of modern 
surveys. Index (7 shows Project Surveys in hand and the 
remaining indexes show aU the standard maps which have been 
published up-to-date on various ~cales.  I t  will be seen from Indes D 
that the areas within the Indian Empire which are blank on Index A 
are actually almost entirely covered by topographical maps. These 
maps are, however, from material b a w l  on the old longitude of 1815, 
which was over 2 miles in ermr, are mostly uncontoured, are drawn 
in the old style and are many years out-of-date ; they are con- 
sequently excluded from Zndez A .  

2. Surveyor General's Office.-BR1a~~1ER G .  F. HEANEY, 
C.B.E., who took over charge from BRIGADIER SIR OLIVER WHEELER, 
M.c.,  on the afternoon of 17th October 1046, ht:ld the post of 
Surveyor C ~ n e r a l  of India throughout tho rcst of the period under 
report. 

The post of Deputy Surveyor General was held by COLONEL 
G .  F. HEANEY, c.B.E., up to 22nd October 1946, then by COLONEL 
J. B. P. A x a m x ,  M.B.R.. up t'o BHth February 1047 and finally by 
LT.-COLONEL C. A. K. WILSOX. o.B.R., R.E. 

The posts of the AS~i~tEbnt Surveyor General ( Organization ) 
end the Assistant Surveyor General ( AdministIration ) were held 
during tht3 year bg RAI RAHADITR n. C. VERMA. M.H.E.  and MR. t J .  L. 
S A H ~ A L  respectively. The former's health howcver bmke down in 
Mey 1947 and he was unable to return to duty and has ~irloe retired. 

The post of the Survey Projects Officer was held by MR. E. R. 
W ~ O N  throughout the period. 
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3. The total cost of the Department for the year ending 31st 
March 1947, as compared with that of previous years, was as 
follows :- 

I 

Gros8 actual cost . . 
Deduct recoveries . . 

1944-45 

Rs. 

( a ) Including Rs. 
1,59.600 for Eng- 
lish charges (High 
Commissioner) on 
Stores, and loss 
or gain by 
exchange, and 
Rs. 66,663 for 
sterling overseas 
pay, leave salary, 
family ~ l l o t -  
ments, Bc. 

Nett act11+1 charqcs.. 1 37.17.453 1 41.07,9?5 I 38.49,914 1 t These figure8 are 
I not finnl. 

194546 

Rs. 

4. Departmental Reorganisation.-During the second world 
war, the normal civil activities of the Survey of India practically ceas- 
ed and the whole effort of thc Department was directed towards war 
work. The cessation of hostilities therefore found the Survev of " 
India with large arrears of work to make up, such as replenishment 
of map stocks, revision of standard maps, completion of the pro- 
gramme of modern surveys and revision of those already out-of-date. 
At the same time it was faced with a new type of demand, often of 
extreme urgency, for large scale surveys for irrigation, power and 
other development projects. ( I n d e x  C a t  tlie end of this report 
shows the locatioll of those su~ .vcys  ). 

Consequently a large expansion of the Survey of India was 
sanctioned by the Government of India in August 1946, and a t  the 
beginning of the period under review the Department had a bigger 
establishment than ever before and a programme of more varied 
and more urgently required surveys than had ever been its lot in 

1946-47 

Rs. 

the past. 
The August 1946 expansion as a permanent measure was 

REMARKS 

sanctioned or; the basis of a-strengt,h of 24 Survey Pa.rties ( supported 
by the noccssary drawing, computing, directing and headquarters 
officcs ) as follows :-- 

( i ) E e p ~ n d r d  and r~orgnnizrd cndrrn o j  the Surcey o j  India. 
C l a s ~  I ,  ('lnxs I I  and S~rbordinate Supnruisor?/ Seruicc. 

I\.~(~~~~!/ of India ('la58 I 
Surveyor Ucner~l . . . . . . . .  1 

t)ir~ctorn 
Regio~~al 1)ircctors . . . . 
Deputy Survcyor General ? . . . . 

with L)ireot,or'a ~tnturr ) . . . . .. 7 
Director, h1n.p Put~liention . . . . 1 
T)irrctor, (?rodctic llranch . . . . 1 
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Superintendenh 
2 1  Parties . . . . 
Drawing Offices . . . . 
Computing Office . . . . 
As~istant Director, Map Publication . . 
Map Record 8 Issue Office . . . . 2!i 1 

. .  23 

Assistant Surveyor General . . . . 1 
Assistunl Superintendents . . . . . . 22 

Survey of India Class I I  
Extra Assistant Superintendents . . . . . . 85' 

Subordinate Supervisory Servicea 
Upper Subordinate Service . . . . 
Division I1 Draftsmen and Surveyors, etc., 

excluding Nap Reproduction and Scientific . .  160 
Research Staff . . . . ( *excluding 

probationers ) 
The Department was to be organized into 4 regional Ciroles each under a 

Director, designated the Frontier, Central, Eastern and Southern Circles. 
In addition there were to be two technical directorates and one Deautv 

- r  - - 4  

Surveyor General with Director's status. 

Survey Research Institute.-The abolition of the temporary 
post of Director, War Research and the creation of a permanent 
post of President, Survey Research Institute were sanctioned by the 
Government of India, with effect from 2nd December 1946. 

The following permanent posts in the Survey Research Institute 
were sanctioned by the Government of India with effect from 1st 
March 1947 :- 

1 post of Senior Scientific Officer. 
4 posts of Junior S~icrlt~ific Officer ( later added to Class I1 

Service ). 
4 posts of' Scientific Assistants ( later added to the U.S. 

Service ). 

Map Publication Office.-Tho following additional permanent 
posts in the Map Publication cadre were sanctioned by the Govern- 
ment of India with effect from 1st May 1947 :- 

1 Deputy Director, Map Publication. 
1 Chief Manager ( General Central Service Class I ). 
2 Managers ( General Centwl Service Class I1 ). 
4 Awistant Man~gers ( General Central Service Class I1 ). 
1 Electrical Engineer ( Ckneral Central Service Class I1 ). 

The crcetion of a permanent post in the Divi3ion I1 Techniml 
Assistant, for the Letter Press Printing Office of the Geodetic 
Branch was also sanctioned by the Government of India. 

Raising and Transfers of Units.-To meet the demands for 
Irrigation Project surveys, three new Parties Nos. 9, 10 and 11 
raised during August-September 1946 in the Frontier Circle were 
transferred to the Emtern Circle. The headquarters of NOR. 9 and 
11 Parties were eventually moved to Muasoorie and those of No. 
10 Party to Kurseong owing to shortage of accommodation in 
Shillong . 

No. E Party and the Punjab Irrigation Party were redesignated 
es "No. 2 Perty " and "No. 13 Party" respectively with effect 
from 20th Notember 1946. 
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The Burma Survey Party waa disbanded with effect from the 
afternoon of 15th January 1947. It had been kept in being after 
the evacuation of Burma in 1942 to maintain the accounta of 
perdonne1 of tha t  party. 

The headquarters of No. 7 Party were transferred from Murree 
to AbbottabEd with effect from 1st March 1947. 

The Government of India approved of the permanent transfer 
of the headquarters of the Eastern Circle from Shillong to Calcutta 
with effect from 1st March 1947 or some later date. 

The Map Publication offices a t  Calcutta were transferred from 
the administrative control of the Director, Map Publication to that  
of the Director, Eastern Circle, with effect from 1st March 1947. 

No. 13 Party was transferred from the Frontier Circle to 
Geodetic Branch with effect from 1st August 1947. 

The personnel of No. 4 Party were transferred from the Frontier 
Circle early in August 1947 to  No. 15 Party under the Geodetic 
Branch, and the latter party became the training party for officers. 

Two new parties designated No. 16 and 19 Part,iea we:-e formc,.d 
with t h ~ i r  headquarters a t  Comilla and Murree respectively, with 
ettect from 1 l t h  August 1947. 

5. Noteworthy Events.- 
Training of Afghan 0ficers.-On completion of training with 

the Survey of India, two Afghan officers out of the remaining batch 
of six officers returned to Afghanistan in October 1946. 

Historical Records of the Surcey of India.-The first volume of a 
series of Historical Records, prepared by COLONEL R. H. PHILLIMORE 
c.I.E., D.s.o., was published about the end of 1946. It covers the 
perlod upto 1800 and is a history of thc period written from an 
unusual angle, which historians and surveyors alilte will find of the 
greatest interest. It is available from the Director, Geodetic 
Branch, Survey of India, 1)ehra Diin. 

Manganese Reef.-The existence of a manganese reef in the 
Parsoda area ( NLgpur, C. P. ) located in 1940-41 by observations 
with a Gradiometer, was confirmed by the Prcsiclent, Survey 
Research Institute, in January 1047 through observations with 
magnetic variometers. 

Qravimeter.-A Frost Gravimeter, acquired from the Frost Gravi- 
meter Surveys Inc., Oklahoma, U.S.A., was received in the Survey 
Research Institute, Dehra Uiin, towards the end of March 1047. 

Communal Riots.-In March 1947, violent communal riots 
broke out in Rawalpindi and soon spread over the whole of the 
treining area in Hazara district. All field work and training of 
personnel in outdoor work completely ceased for some time. Portu- 
nately there were no casualties ammg Sul-vey of India personnel. 

Pay Commission.-The long awaited report of the Pay Com- 
mieaion was published in May 1947, but the application of the new 
pay structure to the officers and other personnel of the Survey of 
India still remained for consideration and final acceptance by the 
Government of India. 
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The terms "subordinate" and "inferior" with reference to 
eemices were abolished and replaced by ' ' Class I11 " and ' ' Class IV " 
respectively. 

Pa~tit ion of India.-To implement the partition of India into 
Pakistan and the Indian Union with effect from 15th August 1947, 
the valuation and division of assets of the Department, distribution 
of technical and office records, arrangements for final or provisional 
election of personnel for posting in Pakistan or in tho Indian Union, 
etc., had to be completed with the utmost expedition. As this was 
a most formidable task, a committee consisting of COLONEL G. W. 
GEMMELL, I.A., Director, Military Circle, and MESSRS. M. I). NANGU 
and A. R.  QURAISHI representing respectively the rest of India and 
Pakistan interests was formed for this work. This committee 
submitted names of personnel for Pakistan and the rest of India as 
well as lists of files of interest to Pakistan by 15th July 1947. It 
continued to be engaged on allotment of plant and equipment 
between the two Dominions, until the end of the period under 
report. 

MAJOR R .  C. N. JENNEY, R.E., Director, Frontier Circle, and 
MAJOR R. T. L. ROGERS, R.E., Director, Eastern Circle, visited Delhi 
in July 1947, in connection with the setting up of survey organiza- 
tion in Eastern and Western Pakistan. 

As a result of the proposed partition of India, two new Survey 
Parties designated Nos. 16 and 19 Parties were formed with effect 
from 11 th August 1947 and placed under the administrative control 
of the Director, Frontier Circle, with headquarters a t  Murree. 
No. 16 Party was eventually transferred to Eastern Pakistan. 

Conferences and Jf eetings.--MAJOR R.  T. L. RoaERs, R.E., 
Director, Eastern Circle, met a t  Jogbani, the railhead, on 5th April 
1947, DR. RAJENDRA PRASAD the Hon'ble Member for the 
Department of Food and Agriculture, and MR. C. H.  BHABHA, 
the Hon'ble Member for the Department of Works, Mines & Power, 
Government of India, during their irispection of the ICosi Irrigation 
Project in North Bihar and Nepal. He explained to the Hon'ble 
Members the scope and purpose of the srirveys hcing carried out for 
the Kosi Project and later received a personal letter of thanks from 
DR. RAJENDRA PRASAD, who stated that he was most interested in 
the work of the Survey of India. 

A Directors' Conference was held by the Srirveyor Gencral of 
India a t  Dehra Diin from 8th to 9th May 1947 inclusive to discuse 
the mrvey programme and the a1locatio.1 of per.+onnel and material 
to carry it out. 

MR. B. L. GULATEE, M.A. (CANTAB.), Plrsident, SUI-vey Re- 
search Institute, left India in the last week of May 1947, on d c p ~ t a -  
tion to the United Kingdom and the Unitcd States of America, to 
visit the U.8. Army Map Service in Washington and the Frost 
Grevimetric Srirveys Inc. in Oklahoma, U.S.A., as well as variou~ 
instrument manufacturing firms and scientific institutions there, 
end eLso to attend the Conference of British Commonwealth Survey 
Officers to be held in London in August 1047. 
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The Government of India selected the undermentioned officers 
of the Survey of India as their official delegates to the Conference 
of Commonwealth Survey Officers :- 

COLONEL J .  B. P. ANBWN, M.B.E. 
MAJOR I. H. R. WILSON, R.E. 
MR. B. L. GULATEE, M.A. ( CANTAB. ). 

The Government of India also approved of certain othor officers 
of the Survey of India attending the Conference as visitors. 

I n  July 1947, the Surveyor General of India accompanied by 
the Director, Eastern Circle, conferred with the Director of Land 
Records, Bengal, and the Chief Engineer, Bengal Irrigation ( East ) 
and discussed the effect of partition on various projects falling in 
East and West Bengal. 

A Directors' Conference presided over by the Surveyor General of 
India was held in Delhi on 28th July 1947. The posting of Survey 
officers and other personnel to survey centres in Pakistan and rest 
of India and other matters connected with Pakistan were discussed. 

6. Distinguished Visitors,-SIR CHARLES DARWIN, Ilirector of 
the National l'hysical Laboratory, Teddington, England, visited the 
Survey Research Institute a t  Dehra Diin on 12th January 1047. 

DR. RAJENDRA PRASAD, the Hon'ble Member for the Depart- 
ment of Agriculture and Food, visited the Survey of India offices 
a t  Dehra Diin, on the 29th of March 1947. He also met Class I and 
I1 officers of the Survey of India a t  Dehra Diin a t  a tea party given 
in the Geodetic Branch compound by the Surveyor General of India 
on the 30th March. He received a deputation from the Lower 
Subordinate Service Association on the 31st March. 

MR. I L R L  ~ ~ ' E I S S M A N N ,  representing Henry Wild Survey 
Instrument Manufacturing Co., Ltd., Herrbrugg, Sn itzcrlnnd, visited 
the Survey Rcsenrch Ir l~t~i tutc  a t  Dchra Ili~in, during April 1047, to 
inspect the \Vild Autograph A5, which was pnrtinlly crcctcd in the 
Hunter Observatory and to ndvisc on its repair. 

The Cl~ief Engineer, Bcilgal ( Il'cst ), Trrigation and Waterways 
Department, one of his Sul)t.rintending Engineers ( Tista Project ) 
and thc Superintondent, RInthc~matical Tn,st,rument Office, were 
conducted over the offices of No. 10 Party, Tcurseong, by the 
Director, Eastcrn Circle, in June 1947. The Chief Enginecr was 
most intc~estctl in the methods of preparation of the 4-inch irrigation 
maps of the Tista Comn~t~ntlecl Area and hc expressed great appre- 
ciation of tho work of the Survey of India. 

7. Awards.-His Majesty the Icing Emperor was graciously 
pleased to appoint C O I ~ N E L  0 .  RLATER, M.c., late IXrector, Survey 
of India A 'Compn lion of thc Order of thr! Indian Empire'. 

His Excellency the Commander-in-Chcif in India approved of 
the award of the MacGwgor Rlrdal to MAJOR P. A. THOMAS, and of 
a silver medal and Rs. 10)O to SUI~EDAR M. Z. A. QURESHI, for their 
outstanding work on the Indo-Persian triangulation connection 
mede in 1944. 
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The following were mentioned in Despatchea in recognition of 
their distinguished services in the Burma campaign :- 

Corps of Royal Engineers 
LIEUT.-COLONEL ( TEMPY. ) I. H. R. WILSON. 
COLONEL ( ACTING ) C. A. I<. ~ ' ~ L s o N ,  O.B.E. 

Cmps of Royal Indian Engineers 
LIEUT.-COLONEL ( ACTING ) RAJINDER SINGH KALHA. 
CAPTAIN ( TEMPY. ) JAMNA NARAIN S~NHA.  
SUBED AR MUHAMMAD ZAFAR ALI QURESHI. 
JEMADAR MADHWA NAND. 
JEMADAR BACHAN SINQH. 
JEMADAR S. M. HASHIM. 
JEMADAR FATEH SINQH. 

The Surveyor General was pleased to award to Clerk NAQENDRA 
KISHORE RAY, a commendation certificate in recognition of hie 
courage and devotion to  duty during the disturbances in Calcutta 
in August 19.16. 

The Chief Geophysicist of the Burma Oil Co. ( Indian Conces- 
sions ) Ltd. expressed warm appreciation of the services of MR. ALI 
TAYYAB, Topographical Assistant, who was deputed to that Company 
anrl who had been carrying out survey work with a Seismic field 
party in the Punjab. 

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

Class I ~ ~ ~ ~ ~ ~ . - B R I ~ A D I E R  SIR OLIVER WHEELER, M.C., 
COLONEL L. H. JACKSON, I.A. and MR. A. F .  MURPHY retired. MR. 
MURPHY was temporarily re-employed. 

COLONEL C:. F. HEANEY, c.B.E., was regranted the temporary 
rank of ~RIQADIER.  

LT.-COLONEL c. W. GEMMELL, I.A., Was promoted to COLONEL. 
CAPTAIN GAMRHIR SINCIH, I.A., and CAPTAIN RAJINDER SINOH 

KALHA, I.A., were promoter1 to MAJOR. 
LT.-COLONEL C. A. K. WILSON, O.B.E., R.E., Was confirmed a8 

Director. 
MR. C. P. E. I~AVENPORT was confirmed as Superintendent. 
MAJOR L. H. i F r ~ ~ ~ ~ ~ ~ ,  R.E , was granted leave preparatory to 

his reversion to the home establishment. 
MESSRS. F. J .  GRICE and A. F. MURPHY-re-employment was 

terminated. 
. MR. F. T. RAYLY, General Central Service Class T,  we8 per- 

mitted to wsign. 
MR. H. M. CRITCHELL was released from military survey service 

and reverted to civil employment. 
MR. B. L. GULATEE, M.A. (CANTAB, ) wm appointed es P r ~ i d e n t ,  

Survey Reseerch Inetitute, ( General Central Service Clue I ). 
Class I I  ofice~~.--Mass~s. B. B. KUTTAPPA, S. s. HASAN, 

N. N. DHAWAN, A. N. RAMANATHAN, N. C. SEN, A. C. MAULICK, 
I. K. PONNAPPA, J .  N. KOHLI, K. N. DUOQAL. A. G. QUERESHI, 



INTRODUCTION AND SUMMARY 

A. K. TALAPATRA and C. B. MADAN were substantively promoted 
to  C ~ M R  I1 service. 

MESSRS. D. BISWAS, M. ABBAS, J. E. DAVID, R. B. LAL, M. K. 
CHATARJI, B. R. SWARUP, K. S. SINQH, A. K. BHATTACHARJI, MOHD. 
RAFIQUE, V. P. SHARMA, A. K. SENGUPTA, S. A. N. RIZVI, A. N. 
GOSAIN, M. N. KUTTY, MAHINDAR SINGH, MOHII. ZAMAN BIEHI)I, 
N. A QURESHI, C. SIVARAMAN, A. C. CHARLA, C:. N. DUBEY, G. B. 
DAS, AHMAD SAID, S. VAIKUNTANATHAN, I<. G. RAMANNA were 
appointed against permanent vacancies in the Class I1 service. 

MESSRS. A. R .  QURAISHI, F. M. HAWLEP, M. A. KHAN, E. R. 
WILSON, J. C. Ross, H .  H. PHILLIPS, N. C. SEX, I<. B. MPTHANNA, 
I. K. PONNAPPA, H. S. RASSABY, A. N. RAMANATIJAN were released 
from military service and reverted to  civil employment. 

MR. MOHD. ALAUDDIN was sent on deputation to the Land 
Record and Survey's Department, Bengal, for appointment as Officer- 
in-Charge, Bengal Traverse Par ty  and Drawing Office. 

MR. K. A. SHEIKH, B.SC.,  was transferred to Plirljab Government. 
MESSRS. 0. L). JACKSON alld H. C. iv. S T O T E S B I J R Y - ~ ~ - ~ ~ ~ ~ O J ' -  

ment was terminated. 
MR. H. J. BARRETTO, Assistant Stores Officer and DR. Y. V. 

KATHAVATE, M.SC., PH.D., M?etrological Assistant, ( General Central 
Service Class I1 ) resigned. 

MESSRS. G. C. BANERJEE and GURCHARAN SINQH were appointed 
as Assistant Stores Officers in the General Central Service Class 11. 

Upper J'ubordinate oficers.-MESSRS. H.  N. MURTI I t ~ o ,  A. 
SHAMANNA, P. C. SENOUPTA, H. K .  KAR, M. A. AZIM, M. HUSAIN 
retired. 

MESSRS. G. C. BAQCHI, P .  C. SENQUPTA, H. N. MURTI RAO, 
H. K. KAR, BAICSHI HARNAM SINGH were re-employed as Topo- 
graphical Assistants. 

RAI SAHIB H. C. B A ~ ~ ~ ~ ~ ~ - - r e - e r n p l o y m c l l t  was tcrrninated. 
MR. H. K. KAR resigned to take up  an appointment as Assistant 

Superintendent in the Burma Survey Department. 
MR. A. P. DATTA was transferred to the Assam Survey Depart- 

ment. 
MR. E. J. A. FRANCIS was permitted to resign. 
Miscellaneous.--14 Topographical Assistants, 1 Technical 

Assistant, 34 surveyors, 20 draftsmell, 41 clerks, 40 recordkeepers, 
7 storekeepers, 8 computers find 10 reproduction personnel 
were released from military survey service and reverted to civil 
employment. 

Deaths nnd accidents.-The Survcyor Gencml regrets to record 
the following numbcr of tlcaths during the period under report :- 

Class I11 scrviw-10 
Class IV srrvice- 4 

Surveyor J a i  Prakash employed on the Patinla Stsate Project 
survey was struclr by lightning on 28th April 1947, while a t  work in 
the Simla Hills. He was removed to Solon hospital and recovered 
in due course. 



PART I-TOPOGRAPHICAL AND OTHER SURVEYS 

11. ABSTRACT OF SURVEYS IN EACH PROVINCE 
AND STATE 

9. Although the primary survey duties of the Survey of 
India are geodetic, topographical and geographical, the department 
has to  undertake special surveys in connection with irrigation, 
hydro-electric, land reclamation and similar projects and to meet 
demands for large scale surveys of cities, cantonments and other 
industrially important areas. It has also to advise and assist 
Provincial and State authorities with local and settlement surveys 
as may be required. 

The following sub-heads will show the nature of miscellaneous 
work and field operations generally carried out by the department :- 

Air surveys Geodetic work 
R,)und,zry surveys Irrigation surveys 
Cantonment surveys Levelling 
City surveys Traversing 
Exploration surveys Topographical surqeys 
Forest surveys Training 
Framework 

An abstract of surveys in each province and state is elphebeti- 
cally arranged and given below. If a province or state is not men- 
tioned, no work has been done there, during the period under report. 

10. Assam. 
Frameu:ork. Height cont.ro1 in Lushai Hills district ( p. 42 ). 

I I .  Bengal. 
Air survey in Chittagong Hill Tracts, DinBjpur and Jalpaiguri 

districts ( pp. 37, 41 ). 
Air and ground survey in Darjeeling and 24 Parganas districts 

( pp. 3 7 ,  41 ). 
Fmmezoork.-Triangulation and height control in Chittagong Hill 

T r i t~ t s  ( 111). 41-12 ) .  Sub A.I.D. and control levelling in 
Diriiijpur, Rangpur and Jalpaiguri districts ( p. 37 ). 

LeCelling.-Stonelaying and tertiary levelli~~g in Jalpaiguri, Diniij- 
pur and Rangpur d i ~ t r i c t ~  ( p. 3 7  ). 

Cantonment, city and airjelcl eurveys. Surveys of Selus, Dudh- 
Kundi and Kaln ikuncln airfields near Kharagpur ( pp. 29-30 ). 

Frame work. Levelling for above ( p. 30 ). 

12. BihBr. 
Air survey in Miin b hfim, SantBl Perganas, HazBribiigh, Purnee end 

Rhngrtlpur di~tr ic ts  ( pp. 35, 37, 42 ). 
Air and ground survey in Hazlribkgh, Miinbhtim, Hinghbhfim and 

Champiiran diatrict~ ( pp. 35, 41, 42 ). 
Ground survey in Heziribiigh district ( p. 4 1  ). 
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Framework. Triangulation in Haziiribiigh and Singhbhfim districts 
( pp. 41-42 ). Triangulation and height control in HazBribiigh, 
MBnbhiim and SantBl Parganas districts ( pp. 41-42 ). Height 
control in HazBribiigh district ( p. 41  ). Planimetric and 
height control in Champiiran, Purnea and BhBgalpur districts 
( p. 35 ). Sub A.I.D. and control levelling in Purnea dis- 
trict ( p. 35 ). 

Levelling. Stonelaying and tertiary levelling in Purnea, Bhiigalpur 
and ChampBran districts ( p. 35 ). 

Cantonment, city and air-eld surveys. Surveys of Ranclli Dam site, 
Ranchi Military Camps and New Airfield ( p. 30 ). 

Framework. Levelling for the above and Chahra Airfield ( Purulia. ) 
and traversing for Ranchi Military Camp and New Airfield, 
Ranchi ( p. 30 ). 

13. Bombay. 
Cantonment, city and airjeld surveys. Surveys of School of Military 

Engineering and Pioneer lines a t  Kirkee, Dighi area, Dehu 
Road and Kharakvasla near Poona, Aundh ( hospital town ), 
Poona and Deolali Cantonment ( p. 30 ). 

Framework. Traversing and levelling for the above and traversing 
for Dhond Cantonment ( pp. 29-30 ). 

Topographical surveys in Ratnagiri and Satara districts ( pp. 45, 46 ). 
Framework. Triangulation ( re-heighting only ) for above ( p. 46 ). 

14. Central Provinces and BerZr. 
Air survey in BilLspur district ( p. 41 ). 
Air and ground survey in N&gpur district ( pp. 4 1-42 ). 
Framework. Height control in NBgpur district ( pp. 41-42 ). 
Cantonment, city and airJield surveys. Surveys of Jubbulpore 

Cantonment special area and Indian Infantry School ( Saugor ) 
( p. so ). 

Frameufork. Traversing and levelling for the above ( p. 30 ). 

15. Deccan States. 
Air survey in Aundh, Kolhapnr and Sandur States ( p. 44 ). 
Frameu:ork . Plan and height control for above by traverse and 

triangulation ( p. 45 ). 
Topog~aph~ical surveys in Kolhapur and other Deccan Statea ( p .  46) .  

16. Delhi. 
Air survey in suburbs of Delhi ( p. 27 ). 
Levelling in suburbs of Delhi ( p. 27 ). 
Fram,eu)ork. Triangulation and traverse in suburbs of Delhi to 

provide planimetric and height control for air survey ( p. 27 ). 

17. Eastern States Agency. 
Air survey in Athgarll, I)aspalla, Raigarh Siirangarh and Cooch 

Rehkr States ( pp. 37, 41 ). 
Framework. Triangulation and height control in Daspalln and 

Tripr~ra States ( p. 42 ). Sub A.I.D. and control levelling in 
Cooch Beher State ( p. 37 ). 
Planimetric and height control in Sonepur State ( p. 31) ). 
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Levella'ng. Stonelaying and tertiary levelling in Cooch. Behgr 
State ( p. 37 ). 

18. HyderZbZd State. 
Cantonment, city and airfield surveys. Surveys of Begampet and 

Ynraguda R.B.F. accommodation ( SecunderLbLd ) ( p. 30 ). 
Frarnelcjork. Traversing and levelling for the above and traversing 

fur Secundergbid Cantonment ( p. 30 ). 
Air surveys for Tungabhadra D ~ r n  and Canal projects ( p. 47 ). 
Prc~rnewmk Plorlimetric and height control for above survey 

( p. 47 ). 

19. Madras. 
Cantonment, city and airfield surveys. Surveys of Keti and Avalanche 

Darn ( Nilgiris, KO. 4 Reserve Base depot in Avadi, Ammunition 
Storage a t  Gummudipundi and Arkonam airfield ) ( p. 30 ). 

F~arne t~ork .  Traversing and levelling for the above ( p. 30 ). 

20. Nepal. 
Air surcey in Morang, Udaipur Garhi and Saptari districts ( p. 35 ). 
Qrwund survey in Morang and Udaipur Garhi districts ( p. 35 ). 
Frumelcorl;. Plani~net~ric and height control in Morang and Saptari 

districts ( p. 35 ). Triangulation in Morang, Chautara, Udaipur 
Garhi, Rirnechhilp , Sindhiili Garhi, Okhaldhunga and Dhan- 
lcuta tlistricts ( p. :)ti ). 

Lecelliny. Stonelaying and tertiary levelling in 8aptari and Morang 
tlistricts ( p. 35 ). 

21. Orissa. 
Air  surrey in Cut,tack and Sambalpur districts ( pp. 39, 41 ). 
Frarneuork. Pla~limetric and height control in Sambalpur district 

( p. :;!I ). 
Levelling . Stonelaying and tertiary levelling in Sambalpur dis- 

trict ( p. :3!1 ). 

22. Punjab. 
Orourid surt'~y.9. Chiinrlibandi work in Shzkti-Maraur wee, Kulu 

Tt.hxil o f  KIIIU sub-division of Kangra district ( pp. 17-18 ). 
Cuntonment and city mruroey.~. Surveys of Ambala and Multan 

Cantonmtantrs ( p. 30 ) 
Frnrn~tr-ork. Traversing and levelling for Multan Cantonment and 

travcrxinq for Rawalpindi Cantonment ( pp. 30-31 ). 
Ltcctanguli~l ic)n and tertiary levelli~zg in Hissclr district ( p. 23 ). 

23. Punjab States. 
Air R I I ~ I ' P ! /  in J'8t8ialtt St.ate ( p p  27-28 ). 
F m m ~ ~ r - o r k .  Triangr~lnt~ion in Patiala 8tate to provide planimetric 

nnrl height control for air survey ( p. 27 ). 
Rectangulation and t~,rtiary levelling in Ptttiala State ( p. 23 ). 

24. RPjputina. 
A.1.I) .  ,qt ir lqP!y in .Todhpnr ( Marwiir ) State ( @. 28-28 ). 
Fmtn~rr-ork. Traver~ing in Udaipllr city ( p. 27 ). 
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25. Sind. 
Cantonment and city surveys. Surveys of KerZchi Cantonment and 

Environs, and Drigh Road Cantonment ( p. 30 ). 
Framework. Triangulation, traversing and surveys of New Indus- 

trial area, Karachi. Traversing a t  Karachi Airpoi-t ( p. 18 ). 

26. United Provinces. 
Cantonment and city surveys. Surveys of Meerut and Agra Canton- 

ments, Hapur Remount Depot and Babina Camp ( pp. 30-31 ). 
Pramework, Traversing and levelling for the above ( p. 30 ). 

Identification of planimetric control on air photography of 
Cawnpore area ( p. 27 ). 



111. SURVEY REPORTS, FRONTIER CIRCLE 

DIRECTOR:- Major R. C. N. Jenney. R.E. 

Major R.  C. N. Jenney, R.E. to 7-11-46. 
DEPUTY DIRECTOR:- Major R .C .A .  Edge, M.B.E. R.E. from 8-11-46 to 8-6-47 

and from 9-7-47. 
Major R. C. N. Jenney, R.E. from 9-6-47 to 8-7-47. 

27. Summary.-The units administered by the Frontier Circle 
were :- 

Nos. 2, 3, 4, 7, 13, 16, 18 and 19 Parties and No. 6 
Drawing Office. 

28. Map Stores.-Messrs. V. D. Chopra and K. B. Muthanna 
held the charge of original records and map stores upto 15th July 
1947 and 12th August 1917 respectively. Mr. Ghulam Hasen took 
over the charge on the latter's transfer to India, prior to partition. 

About a million maps were in store during the period. 

REPRODUCTION SECTION 

29. Personnel.-The average strength of the section was 
1 Assistant Manager ( Offg. ) in charge of the section, two 2nd 
Division Reproduction Assistants ( Offg. ), 43 L.S.S., one Technicel 
clerk and one storekeeper. 

Complete Map Reproduction plant equipped with an  Auto Fzed 
Crabtree Machine was taken over by this section from No. 72, 
Base Map, Reproduction Group in October 1946. This plant was 
managed very successfully to cops with a heavy emergency printing 
demend from H.Q. Northern Command. 

No. 6 DRAWING OFFICE 

Mr. M. D. Nangia to 31st July 1947. 
O f i n  in cbrge :- {Mr. A. Ahad from int Anguat 1941. 

30. General. -The charge of No. 6 Drawing Ofice was trans- 
ferred from the Director Map Publication to the Director 
Frontier Circle with effect from 14th May 1947. The whole staff 
of No. 2 Party except the Officer in charge end the Reproduction 
Group wers attached to No. 6 Drawing Office from 1st June 1947. 

31. Personnel.-The average strength of the Drewing Office 
was 1 Cllass I officer, 1 Cls3s I1 officer, 1 Upper Subordinate officer, 
2 Topographical As~istants, 1 Divirion I1 draftsmen and 36 other 
Glesa 111 personnel ( including clerks and recordkeepers end exclud- 
ing men under training ). 

32. Office work.-From 1st June 1947. 9 dreftsmen and one 
2nd Division dreftaman were employed under Mr. A. R. Khen 
(U.S.S. ) on fair mapping end misccllaneoue work. 
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The Maintenance Section with an  average of 2 Top~graphical 
Assistants, 2 surveyors and 3 recordkeepers was supervised by 
Mr. Jagan Nath up to 16th July 1947 ; Mr. V. D. Chopra up to 
7th August 1947 and thereafter by Mr. Ghulam Hasan. 

Two clerks and 11 recordkeepers were responsible for records, 
receipts and issues of published maps. Messrs V. D. Chopra and 
K. B. Muthanna respectively supervised till the charge wes handed 
over to Mr. Ghulam Hasan on their transfer. 

33. Training.-4 Class I11 personnel were under training as 
pupil draftsmen. 

No. 2 PARTY 

Mr. D. C. Pun to 8-8-47. 
'dice' in chrge'-{Mr. A. Ahad from 8-8-47. 

34. General.-The Party remained as "E" Party till 20th 
November 1916 when it was redesignated as No. 2 Party. 

There was no field work, but the headquarters remained a t  
Risalpur from 12th November 1946 to 16th May 1947 ; part of the 
Drawing Section opened a t  Murree on 18th April and the remaining 
staff joined on 21st May 1947. 

On transfer of No. 6 Drawing Office to the administrative 
control of the Director Frontier Circle, part of staff of No. 2 Party 
was attached to No. 6 Drawing Office with effect from 14th May 1947, 
and the entire drawing staff including that of Map Record and 
Issue Office was transferred from 1st June 1,947. The reproduction 
group remained attached to the unit. 

There was no field work in the party during the period under 
report. The personnel were mostly employed on the correction 
and modernization of fair originals for reissue and reprint cases, 
( according to Director, Map Publication's Office Notes to meet 
Military and Civil demands ). 

In addition to this, other miscellaneous work, a description of 
which is given in para "Office Work", was also done. 

35. Personnel.-The average strength of the party up to 
1st June 1947 was 1 Class I Officer, 1 U.S.S. Officer, 3 Topographical 
Assistants, 1 Division I1 ( Offg. ) draftsman and 25 Lower Sub- 
ordinates ( including 4 dr~ftsmen under training, a clerk and two 
recordkeepcrs ). 

36. Field work.-Nil. 

37. Office work.-The office work was organized as follows :- 
Mr. A. G. Quraishi (Class 11) up to 17th October 1946 and 

Mr. A. R. Khan ( U.S.S. ) from 18th October 1946 assisted by 
1)raft~men Feroz Mohd. Khan ( 2nd Division Offg. ) and an average 
of 10 draftsmen carried out the reissue or reprint of one-inch, 
half-inch and quarter-inch sheets on demend by the Direotor, Map 
Publication. 
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The following miscellaneous work was also done :- 
( a ) Incorporation of office copy corrections and verification 

surveys for compilation of Hind 5014 Series maps and 
province map of Punjab and Punjab States and 
scrutiny of the Road Classification guides and Press 
Order Proofs of Hind 5014 Series maps falling in 
the Frontier Circle area. 

( b ) Corre~t~ions of names in &-inch map 39 P for the revised 
name guides of the Indian Gazetteers for Director of 
Survey ( India Command ). 

38. Maintenance Section.-Mr. Jagan Nath, Topographical 
Assistant ( Re-employed U.S.S. ) with 2 surveyors, one draftsman 
and 2 recordkeepers carried out the maintenance of the Frontier 
Circle Records. This section was placed under the orders of Officer 
in charge, No. 18 Party from 17th February 1947 to 31st March 1947 
when i t  was transferred again to No. 2 Party and was finally 
transferred to No. 6 Drawing Office from 1st June 1947. 

39. Reproduction work.-Printing work was carried on under 
Mr. Bhaget Singh, in-charge of the Reproduction Group. 

No. 3 PARTY ( FORMERLY KULU SURVEY DETACHMENT) 

Mr. D. C. Puri to 10-10-46. 
Mr. M. D. Nangia from 11-10-46 to 8-12-46. 
Major R. C. N. Jenney, R.E. from 9-1246 to 19-12-46. 
Mr. 31. A. Khan from 20-12-46. 

40. General.--( i ) The unit was engaged on the following 
surveys of the Kulu Surveys.-Revision of unproved intersected 
points ( ChLndLs ) continued up to the end of November 1946, and 
thereafter no ChLndLbandi field work ( fixing of theodolite marks 
by triangulation and supplementary traverse ) was done up to 
May 1947. 

( ii ) The programme of the party from November 1946 to March 
1947 waa traversing and rectangnlating of Crown waste land to be 
given to Jamali tribe on leaye for cliltivation in Jhatpat and Usta 
Muhammad tehsils of Nnsirabad subdivision, Sibi district, Baluchiq- 
tan in sheets 34 P and 39 1). 

( iii ) The party was employed chiefly on paid-for jobs for the 
Punjab and Sind  government^. The headquarters of the party 
remained at Murree. 

( iv ) CJhLndFibanrli work was carried out in cultivated areas 
for c~dastrel  survey for re-settlement purposes on the scale of 
1 inch = 20 Karams ( 1 Karam = 56 inches ) or ap~roximetcly 
67 inches to 1 mile, lying a t  a general height of about 10,000 feet 
above mean flea-level in the Sainj Khnd in Shaliti-Maraur area in 
Kuln t e h ~ i l  in sheet 53 E, which had remained undone in 1946 duo 
to early snowfall. This was taken up in May 1947 and completed 
in early July 1947. 

( v ) Survey of the new Ind~~st r ia l  Area ( Trans-Layari district ) 
Karachi, in eheets 36 L/13 and 35 P/1 on scale 16 inohes to 1 mile 
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wit,h 1 foot contouring for publication on scale 32 inches to 1 mile, 
rectangulation to 10 acre squares and levelling was taken up. The 
final maps are required for siting factories. Survey of boundary 
only of a part of the area was also done. Sumey of the new Indus- 
trial area, Karachi, commenced in June 1947 and continued during 
August 1947. 

( vi ) Compilat,ion of Srinagar Town Guide map from air 
photographs taken on scale about 4 inches to 1 mile for publication 
on scale 3 inches to 1 mile. This w a  put in hand in May 1947 ; 
combination of strips was completed and inking of photographs 
was in hand when from about 3rd July 1947, no air surveyor being 
available, all work was suspended. 

( vii ) Fixing of positions of medium Frequency Direction 
Finding and Medium Frequency Beacon Stations a t  Karachi Air- 
port. 

41. Personnel.-( i ) The average strength apart from the 
Officer in charge, up to 31st March consisted of :- 

1 Class I1 Officer, 3 Topographical Assistants, 6 
Traversers, 5 Rectangulators, 3 Computers for ChgndB- 
bandi work in the Punjab and for traversing and its 
computations and rectangulating in Baluchistan. 

( ii ) The average strength from 1st April to 14th August 1947 
excluding thc Officer in charge, consisted of :- 

( a ) 1 Class I1 Officer, 1 U.S.S. Officer, 2 Topographical 
Assistants, 1 Traverser, :3 Trav.1 Levellers, 1 Negative 
Retoucher employed as Rectangulator, 4 Surveyors 
and 2 Cornputcrs. 

( b ) 9 Computers, 3 Surveyors, 2 Draftsmen, 1 Plotter, 
2 Clerks, 1 Storekeeper clerk were employed a t  
party headquarters. 

( c ) 1 Topogra1)hical Assistant M I .  Ali Tayyeh, M.A., W ~ Y  

~'laccd on dc1)utation to tile Burma Oil Coy., 
( India C'oncessjons ) Ltd. and carried out survey 
with a Seismic field part,y in the Yunjab from 
November 1946 to the end of April 1947. 

42. Areas surveyed. -( a ) 3 square miles of Chiindiibandi 
work for the re-settlement of Knlu t,rhsil of 1Ci1li1 sub-division of 
K ~ n g r a  district,, Pnnjah. 

( b ) The following work was completed up to 15th August 1947 
in connection with the survey of New Industrial Area-Karachi. 

( i ) Triangulation of 5 -5 Hqrlaro miles. 
( ii ) Traversing, re~t~angulation to 10 acre squares and 

levelling of 1,780 acres. 
( iii ) Survey on scalp 16 inches to 1 mile with l-foot 

contouring of 1,57 1 acres. 
( i v  ) Survey of boundary only by triangulation and  

traversing of 2,377 acres. 

43. Field work.-( a ) C!h6nZddbnndi an the Punja6.-Travl 
Leveller J .  P. Neuriyel completed 3 squam mile8 of ChBndkbandi 
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work in high hills in Shakti-Maraur area, Kulu Tehsil of Kulu sub- 
division of Kangra district, Punjab. 

( b ) Survey of the New Industrial Area-Karachi. Mr. A. G. 
Quraishi, in charge of the Survey Detachment, with 1 Topographical 
Assistant, 1 Traverser, 3 Trav/Levellers, 1 Rectangulator and an 
average strength of 4 Surveyors, completed triangulation of 5 -5  
square miles, traversing, rectangulation to 10 acre squares and 
levelling of 1,780 acres and survey on scale 16 inches to 1 mile with 
1-foot contouring, leaving hillocks and low ridges, of 1,57 1 acres ; 
and survey of boundary only of 2,377 acres. The detachment 
carried out and computed 39 -8 miles of traversing 65 -7 miles of 
double tertiary levelling and 48 .2 miles of single tertiary levelling. 

Triangulation to control traversing emanated from Hunter 
Short Base extension a t  B hill station (Sheet 35 L/13 ) with observed 
azimuth, and was closed a t  A hill station ( Sheet 35 L/13 ). The 
closing base was also checked by Hunter Short Base extension and 
azimuth observation. 

Considerable inconvenience was experienced due to strong 
wind and frequent dust storms in the area. 

( c ) Mr. Ali Tilyycb, Topographical Assistant, with the help 
of one Trav/L~vcller, carried out 6 linear mil.:s of t raversin~ to fix 
positions of Medium Fraquency Direction Finding and M ~ d i u m  
Frequency Beacon Station3 a t  Karachi Airport. 

44. Work at Party Headquarters.-Mr. Sultan Mahmud, 
(U.S.S.) assisted by 1 Topographical Assistant with 1 Air 
Surveyor, started compilation of Srinagar Town Guide map from 
air photographs, taken on HC;GIC a1)otit 4 inchcs to 1 milr, for publica- 
tion on scale 3 inches to 1 mile. Mr. Sultan Mahmud proceeded 
on leave early in June and was subsequently transferred to No. 7 
Party. Also, Mr. Ali Tayycb, Topographical Assistant, left early 
in June with the detachment for snrvcy of New Industrial Area- 
Karachi. Surveyor Rahim Shah carried on with the work until 
3rd ,Jnlyv, when he a180 left to join the Survey Detachment at 
Karachi ancl all work was stopped. By t h i ~  tim.: the combination of 
strips was completed and the inking of photographs was in hand. 

Computer Ksnslii Ram Saluja completed computat.ions of the 
Ch&ndiibentli observations done by Tmv/hvctller J. Y. Nauriyal. 

Plotting of plot sheet8 on ~ c a l t ~  4 inches to 1 mile for departmental 
use, and mnsavis on scale> 1 inch -- 20 1Cnram.q for supply to the 
zlssistant Settlement Officer, Bulu was takcn in hand during August. 

No. 4 PARTY 
Mr. K. C. Gosnin to 7-11-46, 
M ~ j n r  R .  C. A.  Etlqe, M.R.E. n.e. from 8-1 1-46 to 10-2-47. O f i ~ ?  in 'lrorge :- Mr. N. I). . T O R ~ ~  from 1 1-2 47 to 11-8-47, 
Mc. G. H. K hnn from 12-8-47 to 16-8-47. 

45. General.-Up to 1st November 1046, the party was the 
basic survey treinirlg party for 811 officers, Topoqraphicnl Awiqtants 
and Lower ~ubordinn*~ of the Ditpartmont end for certain Military 
Officers who were trained on behalf of the Director of Survey, 
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G.H.Q. ( India ). Thereafter, i t  became purely an  officers' training 
party, basic training of the Lower Subordinates bccoming the 
responsibility of No. 7 Party. 

Party headquarters were a t  Abbottabad with field head- 
quarters a t  Gazikot ( near Mansehra ) up to 19th October 1946, et 
Havelian up to 24th March 1947 and a t  Kakul from 25th March 
1947 up to the end of July 1947. 

Aftsr this, due to the partition of India, most of the personnel 
who had opted to work in the Indian Union were transferred to  
Dehra Diin, and those who had opted to work in Pakistan were 
transferred to No. 7 Party a t  Icakul, and the nominal charge of 
the unit was handed over to O.C. No. 7 Party. 

The superior personnel of the party were transferred early in 
August 1947 as under :- 

1 Class I Officer, 1 Class I1 Officer,] 
6 Claas I1 Probationers 1 

2 U.S.S. Offisers, 24 Topographical )To No. 15 Party 
Assistant?, 1 Surveyor Instructor and ( ( (3.B ) 
7 Lower Subordinates. 

2 Topographical Assistants and 
J 

2 Surveyor Instriictors . . To No. 7 Party (F.C. ) 
2 Surveyor Instructors . . TO D.S.C. 
1 Surveyor Instructor . . To D.E.C. 
2 Topographical Asistants . .  T o N o . 1 3 P a r t y  

( G.B. ) 
46. Communal Disturbances.-Training during early part Of 

the year 1947 was much interrupted by communal disturbances 
and in March 1947 general deterioration in the situation resulted 
in further field work being abandoned and all personnel were 
switched to air survey training within Kakul Cantonment. 

47. Personnel.-The average strength of the permanent staff 
for basic field survey training and for officers training was 1 Clase 
I Officor, 1 Clnss TI Officer, 2 U.S.S. Officers, 6 Surveyor Instructors, 
4 Clerks and 1 Storekeeper. 

As the field training of the personnel was suspended due to 
disturbances in H a z a r ~  district, tlie strength of the Class IV  servants 
was reduced to about 140. 

48. Training.-Up to 1st Novem'xr 1946, the following 
were trained in b:iaic ficld survey :- 

5 R,.E. Oficers. 
2 Class I1 Probationers. 
7 Topographical Assistants. 
3 Con~pntrrs. 

33 Lower Siibordinntes. 
Thc training ~yllabus and programme for these was designed 

to meet war timc requirements and was therefore somewhat abbm- 
viated by peRcc time stancictrds. Periods of training were :- 

R.E. Officers . . 6 months. 
Class I1 Probationers . . 13 months. 
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Topographical Assistants 84 months. 
Lower Subordinates . . 10 months. 

After 1st November 1946, a new syllabus and a programme of 
18 months were adopted for all officers. It included preliminary 
drawing, plane-tabling, triangulation, traversing, levelling, astro- 
nomical work, barometric heights, rectangulation and air survey. 
The following were under training on this syllabus a t  the end of 
the period undcr report :- 

7 Class I1 Probationers ( including 2 of No. 10 Party, 
E.C. ) 

28 Topographical Assistants. 
3 Computera ( including 1 of No. 12 Party, 

E.C. ) 
6 Surveyors ( including 4 of No. 7 Party, 

F.C. ) 
The following were also trained under No. 4 Party during the 

year :- 
6 Afghan Officers :-These were attached to the party 

but were actually trained a t  
Dehra Diin. 

3 Jodhpur State Officers :-Trained in Hunter Short 
Base measurement and traversing. 

2 Class I1 Probationers. 
3 Topographical Assistants-in Air survey only. 
1 Temporary Computer. 

49. Air Photography.-The whole of the training area con- 
sisting of about 1,000 square miles was air photographed so that 
ground and air survey training could be linked together. 

No. 7 PARTY 

Oflcer in chorge Mr. K.C. Goaain to 31-10-48. 
Mr. G. H. Khan from 1-11-46. 

50. General.-Up to 31st October 1946, the par-ty remained 
as survey training party with the object of providing special training 
for the large number of departmental persocnel required for various 
project surveys to be undertaken throughout India as part of the 
post-war development programme. 

From 1st November 1946 its role was changed and i t  became 
the long term training party for the L.S.S. slirveyora ( including 
Air Surveyors ). 

The Headquarters of t.he party remained a t  Murree up to 
28th February 1947 when they shiftcd to Abbottabad, which is 
the permanent Headquarters of the party. 

Field Headquarters were a t  Kakul up to 23rd October 1946 
and from 27th March 1947 onwards. From 2Rrd October 1946 to 
27th March 1947 they were s t  Havelian. 

51. Communal Disturbances.-The work of the party was 
much interrupted by communal disturbances in Hazera. Tension 
created by tribe1 reids in Northern Hezara resulted in suspension 
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of field work for a few days in January and later in March, general 
deterioration in the communal situation throughout the Punjab 
and Hezara culminating in serious rioting and ardon in Mansehra, 
where the bulk of the trainees were camped, resulted in the suspen- 
,qion of field work for all except Muslims for the remainder of the Year. 

52. personnel.-The strength of the party up to 31st October 
1946 excluding the officer in charge and the trainees was :- 

Class I1 Officer . . . .  1 
U.S.S. Officer . . . .  1 
Topographical Assistants .. 2 
Clerks . . . .  2 

The strength of the party from 1st November 1946 excluding 
the officer in charge and the trainees was :- 

Class I1 Officer . . . . 1 up to 10-2-47. 
,, ,, Officer ( Offg. . .  1 

U.S.S. Officers . . . .  3 
L.S.8. ( Surveyor Instructor ) . . 14 
Clerks . . . . . .  5 

Personnel under training before partition transfers were 
affected, were :- 

Pupil Surveyors . . . . 91 
Jrrigation Survey Trainees . . 65 

Instructors & Adm. staff were :- 
Class I1 Officer ( Offg. ) . .  1 
U.S.S. Officers . . . .  5 
Topographical Assistants . .  2 
Lower Subordinates. . . . 16 
Clerks and Store-keepers . .  5 

53. Training.-Up to 31st October the followitlg were t r a i ~ e d  
in irrigation method8 :- 

Class JI Officers . . . .  4 
Class I1 Prohtbtionel.~ . .  8 
U.S.S. Officers . . . .  4 
Topographical Assistants . . 20 
L.S.S. .. . . . .  125 
Class IV personnel . . . . 9 ( Trained in 

levelling only ). 
The t ra in ip  included traversing and lsvelling ( secondary and 

tertiary ) and rectangnlation by Lhe normal ground method and also 
by a newly devised air survey method in which mark stones are 
laid a t  corners of an approximate 30 chains square grid. After 
laying they am exactly locatled on air photos, fixed in planimetry 
by sir ~u rvey  and subscquently h~ighted by single tertiary levelling. 

From 1st November 1946 onwards, basic snrvcy training of 
L.8.S. recruits was t,sken up. This was on a roviscd syllabus and 
programme, covcring two years. I t  irlcludes preliminary drawing and 
uee of instrume~~ts, plane-tablirlg, large scale survey, levelling, rec- 
tenquletion, fair drawing and either air survey or theodolite traverse 
depending on whetlhcr or not the tminw concerned is found to have 
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good stereoscopic vision. The syllabus is designed so that lese 
promi3ing surveyors may, if suitable, b trained purely as draftsmen. 

Trainees joined in batches mostly during the period 30th 
October 1946 to  30th November 1946. They included some ex- 
soldier surveyors who had received some previous training with a 
view to their employment in Military Survey Units but who had 
been discharged from the Army as surplus a t  the end of the war. 
The programme for these was accelerated slightly. The total 
number of trainees in the party varied owing to irregular arrivals 
and some wastage. The maximiim was 107 in February which 
decreased to 98 in March. 

As st,ated, communal disturbances dislocated the programme 
in March. All except Muslims had to drop field work shortly after 
st,arting a course of 1125,000 Plane-tabling and switched to  fair 
drawing which could be carried out safely in Kakul Cantonment. 
22 Muslims and 1 Christian continued the normal programme 
without incident. 

54. Air Photography.-The whole of the training area con- 
sisting of about 1,000 square miles was air photographed so that 
ground and air survey training could be linked together. Enlarged 
prints on 1/25,000 scale are being supplied. 

55 .  Partition.-1 U.S.S. and 5 L.S.S. instructors and 70 L.S.S. 
trainees, who were due for transfer t.o India on partition, were 
relieved during August. 

56. Training Syllabus.-No change was made in the syllablis 
for pupil surveyors. A special 3 month syllabus was designed for 
the Irrigation Survey Course. 

57. Organization.-Camp and ,Section Officers for training 
courses were cts follows :- 

1125,000 Plane-tabling . . Mr. Ghulam Hasan ( U.S.S. ). 
Fair Drawing . . K. S. Chiragh Shah ( Offg. 

Class I1 ). 
Mr. Manawar Khan, C.H. (U.S.S.). 
Mr. Amar Singh ( U.S.S. ). 

Air Survey . . . . Mr. Bashirullah Khan ( U.S.S. ). 
Mr. Manawar Khan I, C.H. 

( U.S.S. ). 
Trrigat,ion Survey . . K. S. Chirrrgh Shah ( Offg. 

C ~ ~ R R  11 ). 
Mr. Rashirilllah Khan ( U.S.S. ). 

Computation . . Mr. Sultan Mahmud ( U.S.8. ). 

No. 13 PARTY 

Oflcrr in charye: -Mr. Mohd. Najemuddin, B.A. 

58. Cenera1.-This partv which work8 for the Punjeb Govern- 
ment continuecl the sunrey of the ere8 covered by the B h e k r ~  D m  
Irrigation Project.. 
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Recess and Field Headquarters were a t  Solon and Sirsa 
respectively. 

The designation of the party was changed from Punjab Irriqa- 
tion Party to No. 13 Party with effect from 20th November 1946. 

59. Personnel.-The average field strength of the party apart 
from the Officer in charge was 2 Class I1 Officers ( one of them was 
on probation ), 3 U.S.S. Officers, 4 Topographical Assistants and 
84 Lower Subordinates. 

60. Field work.-The field work was organized as under :- 
Camp I. Mr. Mohd. Sharif, ( Class I1 ) assisted by Mr. 

Amir Chand Chowla, ( Class I1 Prob. ) and one 
Topographical Assistant with 20 Lower Sub- 
ordinates completed 380 sq. miles of 25 acre 
rectangulation in Hissar district and Patiala 
State in sheets 44 0 and 53 C. 

Camp 11. Mr. Sheikh Alauddin ( U.S.S. ) assisted by one 
Topographical Assistant with 18 Lower Subordi- 
nates completed 431 sq. miles of 25 acre rec- 
tangulation in Hissar district and Patiala State 
in sheet 44 0. 

Camp 111. Mr. Dial Singh ( U.S.S. Offg. ) assisted by 2 Topo- 
graphical Assistants with 18 Lower Subordirlatea 
completed 623 sq. miles of 25 acre rectangnlation 
in Hissar district and Patiala State in sheets 
44 K and 44 0. 

Camp IV. Mr. Rustam Khan (U.S.S. ) with 23 Lower 
Subordinates completed 1,298 sq. miles of tertiary 
levelling in Hissar district and Patiala State in 
sheets 44 0 and 53 C. 

61.  Area surveyed.-1,434 sq. miles of rectangulation to 
25 acre in Hissar district and Patiala State, in sheets 44 K and 0 
and 53 C. 

1,298 sq. miles of tertiary levelling in Hissar district and 
Patiala Gtates in sheets 44 0 and 53 C. 

62. Description of country.-The country surveyed consists 
of flat cultivated plains, in few plnces interspersed with bushes and 
tree8 particularly round tanks and along canals. J n  the wast i t  is 
open and snndy. 

63. Recess work.-The fair ma~)ping mid compilation of 
field work 1846-47 comprising 70 s h ~ e t s  ( 4-inches = 1 mile ) w , ~  
taken in hand. Drawing of practically all tho shcets was cornpl,?hd 
and 31 shcets were ~llbmitted for printing up to 14th August, 1947. 

- 

The above rocens work was organized as under :- 
Section I. Mr. Mohd. Sharif ( Class 11 ) assisted by one 

Topographical Assistant with 7 Computers 
completed the computations of mean sea-levels 
and recording of spot heights in books for all 
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the 70 sheets in addition to the ~losaicing for 
and completion of their 4-inch enlargements. 

Section 11. Mr. Sheikh Alauddin ( U.S.S. ) assisted by one 
Topographical Assistant with 10 Draftsmen 
completed the drawing of 35, 4-inch contour 
sheets. 

Section 111. Mr. Dial Singh ( U.S.S. Offg. ) assisted by one 
Topographical Assistant ( up to 30th May 1947 ) 
with 10 Draftsmen completed the drawing of 
the remaining 35, 4-inch contour sheets. 

Section IV. Mr. Rustam Khan ( U.S.S. ) with 8 Draftsmen 
completed the preparation of 20 spot height 
charts on 4-inch scalo up to 1st July 1947, after 
which this section was amalgamated with 
Section I ,  which completed the remaining 
spot height charts. 

Section V. Mr. A. C. Chowla ( Class I1 Prob. ) with one 
Topographical Assistant ( up to 31st May 1947 ) 
and 3 Draftsmen was engaged on the scrntitiy of 
computations, their recording in books and on 
charts and the examination of drawing sheets. 

No. 16 PARTY 

Oficar in charge :-Ilajor R.  C. N. Jenney, from 11-8-47 

64. General.-A new party with headquarters a t  Comilla was 
formcd from 1 l t h  August 1947, for the survey work in Eaet Bengal 
( Pakistan ). A small Reproduction Group and Map Record and 
Issue Office will also be attached with t,he unit. 

Major Et. C:. N. .Jenney, R.E.  held charge of the pa - t j  in addition 
tq his own duties. 

No. 18 PARTY 

I Mr. N. D. doshi to 7-11-46, 
i\lajor R .  C. A .  Edge, Y.H.E. ,  R . E .  from 8-1 1-46 to 10-2-47. 

O j i c e r  in  c h u r y ~  .- Mr. Pi. I). .Joqhi from 11-2-47 to 16-2-47. 
Mr. N. I). Na~ngia from 17-247 to 31-7-47. 
Mr. A .  It. Quraiuhi from 14 -47  to 15-8-47. 

65. General.-The party was employed on its normal air 
survey work up to 7th Novemher 1946, the date from which this 
party's charge waq taken over by Officer in charge, No. 4 Party in 
addition to the charge of the Deputy Director, Frontier Circle. 

The recess headquarters remain4  a t  Havelian from 8th 
November 1946 to 16th February 1947 and at Yuis~lptir from 17th 
Fehruary 1947 to 16th May 1947. 

66. Personnel.- 
1 Class I1 Officer, 1 U.S.S. Officer 
1 Topographical As~istent,  and 4 Lower 

Subordinates, excluding clerk. 
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1 Class I Officer and 1 Clerk ( with an  
attached establishment of 3 Topographi- 
cal Assistants ), 2 Surveyors and 1 Drafts- 
man. 

67. Office work.-The work on the 4-inch Chenab Reservoir 
was completed and sheets were submitted for publication. 

The following jobs were left unfinished to be taken up a t  a 
later date. 

1. Air survey of N.-W. Frontier in sheets 38 H/7, 38 K/4 
and 38 L/2, 3, 5 and 6 for the revision of l-inch 
maps of the area. 

2. Provisional air survey of Perso-Baluch area in sheets 
30C, D, C and H. 

3. Marhu Pass ( 14,000 ft. ) air survey on 4-inch scale for 
Road Ilevelopment and ground survey on 16-inch 
scale of the Tunnel exit and entrance areas. 

4. Sketch air survcy on t,he Mohmand Presumptive Border 
on 1/25,000 scale. 

All air survey work was stopped from 2nd November 1946 and 
all personnel were tmnsfcrred to other units. 

From 17th February 1917, tho Maintenance Section of No. 2 
Party with Mr. Jagari Nath ( Topogmpl~ical Assistant ) as In-charge 
and 2 Surveyors and 1 Draftsman was employed on comparison of 
new office copies against the previous office copies to supersede the 
latter. About 200 office copies were completed during the period 
between 17th February and 31st March 1947. 

No. 19 PARTY 
Ofiwr in charge :-hlejor R. C. N. Jenney, R.E. from 11-8-47 to 14-8-47. 

68. General.-A new party with headquarters a t  Murree was 
formed from 11th August 1047. Major R. C:. N. <Jenney, R.E. held 
charge of t'he party in addition to his own duties. 
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D~~~ :- Lt.-Col. J. B. P. Angwin, M.D.E., R.E., t o  12-10-46. 
{Major R .  A. Sam, n.... from 13-1046. 

69. Summary.-The units administered by the Geodetic 
Branch were No. 1 Party, No. 13 Party ( from 1-8-47 ), No. 15 
Party, No. 20 ( Cantt. ) Party, No. 2 Drawing Office, Map Record 
Office, Stores Office, Surveys, the Printing Office and the Photo- 
Zinco Office. 

70, Areas surveyed.- 
6 -5  square miles of 6-inch original ground survey. 

49 -5  square miles of 6-inch original air survey. 
37 square miles of 4-inch original air survey. 

1 -4 square miles of 32-inch original air survey. 
16 linear miles of traverse. 
37 linear miles of tertiary levelling. 
30 square miles of supplementary triangulation for 

control of air survey. 
22 Linear miles of traversing for control of air survey. 

94 - 4  square miles of l-inch and larger scale revision 
survey. 

12,491 acres of 8-inch survey. 
740 acres of 10-inch survey. 

43,504 acres of 16-inch survey. 
1,552 acres of 32-inch survey. 

101 acres of 64-inch survey. 
485 acres of 100 ft. to a n  inch Rurvey. 
416 acres of 200 ft. to an inch Murvey. 

No.- I PARTY 

Captain Gnmbhir Singh, LA.. to  14-1048. 
Mr. K .  L. Dhawnn, from 15-10-46 to 14-4-47. 
Cnptnin Gambhir Singh, LA., from 1 S 4 4 7  to  30-447. Omer in ckrge :- Mr. F. M. Hawley, from 1-1557 to 17-547.  
Mr. A. R. Qurainhi, from 18-rA7 to 31-7-47. 
Mr. S u r e ~ h  Prnsxtl, from 1-847 .  

71. General.-The party had no normal programme but was 
employed on air surveys for varions irrigation and other projects 
of the Central and Provincial Govcrnmcnts end for Indian States. 

The party headquarters remaincd a t  Dehra Dfin. 

72. Personnel.-The average strength of the perty WM 
1 Cltaes I officer, 3 Clsss I1 officers, 3 Upper Subordinate officers, 
1 Topographical As~istant and 2'7 J,ower Subordinates. 

Five of the Lower Subordinatcs were promoted to ~econd 
divieion surveyom from the 1st Mey 1947. 
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73. Areas surveyed.- 
6.5  square miles of 6-inch original ground survey. 

49 -5 square miles of 6-inch original air survey. 
37 square miles of 4-inch original air survey. 

1 -4 square miles of 32-inch original air survey. ' 
16 linear miles of traverse. 
37 linear miles of tertiary levelling. 
30 square miles of supplementary triangulation for 

control of air survey. 
22 linear miles of traversing for control of air survey. 

Revision survey.-1-inch and larger scale :-94.4 square miles. 

74. Field work.-The field work was organized as follows :- 
Camp ( I  ).-Mr. A. h'. Gossain ( Class I1 Probationer ) and 2 

surveyors carried out 11 square miles of original ground survey on 
ecale of 6 inches to 1 mile. Mr. Gossain carried out traversing for 
providing planimetric and height control for this ground survey and 
191 square miles of air survey. The camp also completed ground 
verification and contouring of 19fr square miles of air survey on 
6 inches to 1 mile scale. All this work was in the neighbourhood of 
Delhi and Shahdara. 

Camp (2).-Mr. Ahmad Said ( Class I1 Probationer ) with 5 
surveyors completed original ground survey of 5 square miles on 
6-inch to 1 mile scale and also ground verification and contouring 
of 30 square miles of air survey on 6-inch to 1 mile scale, in the 
vicinity of Mahrauli near Delhi. Mr. Said also carried out triangu- 
lation for providing control for the above survey. 

Camp ( 3 ).-Mr. B. S. Chopra ( U.S.S. ) carried out traverse 
of 16 linear miles for Udaipur City improvement purposes. 

Camp ( 4 ).-Mr. Said Hasan Khan ( Topographical Assistant ) 
carried out tertiary levelling of about 37 linear miles for Delhi 
Improvement Trust in the southern suburbs of Illelhi. 

Camp (5).-Mr. Suresh Prasad ( Class I1 ) and one surveyor 
carried out height control for 4-inch surveys of Patiala State, south 
of Kandaghst, area 37 square miles. 

Camp (6).-Mr. A. N. Gowain carried out triangulation and 
height control for 32-inch Dochi Clam survey of Patiala State, area 
about 1 .4 square miles. 

Camp ( 7 ).-Mr. B. S. Chopra ( U.S.S. ) completed identi- 
fication of planim~trjc control on photography of Cawnpore, ares 
about 40 square miles. 

75. Recess duties.-There were two sections during recess, 
one section under Mr. A. N. Gossain ( Class I1 Probationer ) msisted 
by Mr. Govind Prasad ( U.S.S. ) and the other under Mr. Ahmad 
Said ( Class I1 Probationer ) assisted by Mr. Ratna Singh ( U.S.S. ). 
The following jobs of air survey were completed :- 

19 sheeta of Jswai River Irrigation project ( Jodhpur State ), 
scale 10 inohoe to 1 mile, in sheet 46 G. 

2 ~heete  of Dochi Dam survey ( Petiale State ), scale 32 inohee 
to 1 mile, in eheet 63 F. 
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3 sheets of 4-inch project survey ( Patiala State ) in sheets 
53 E. F. 

contouring on a photo mosaic of Dochi Dam ( Patiala State ), 
scale 12 inches to  1 mile, in sheet 53 F. 

Outline only of 8 sheets Delhi Development survey, scale 100 ft. 
to  1 inch, in  sheet 53 H. 

Outline only of 1 sheet of Konar Power house survey, scale 
16 inches to 1 mile, in sheet 73 E. 

No. 13 PARTY 

Ofleer in charge :-Mr. Mohd. Nnjnmuddin, R.A. 

76. This party was under the Director, Frontier Circle up to 
31st July 1947 and from 1st August 1947 was transferred to the 
control of the Director, Geodetic Branch. ( For report, see 
page 22 ). 

No. 15 PARTY 

Major J. S. 0. Jelly, R.E.,  to 17-547. 
O m e r  in crorge :- { M r .  F. M. Barley, fmrn 18-54,. 

77. General.-The activities of the party were concentrated 
on ascertaining the practical limits, speed and accuracy that could 
be obtained by the new method of carrying out precise traverse 
called 'All India Development ' ( A.I.D. ) Survey, introduced for the 
first time in India in 1945, and if possible on establishing this method 
as a means of providing geodetic control. At the same time, the party 
had to find out final data required for the 8 A.1.I). marks established 
in the area in 1945-46. 

To this end the training of the personnel continued a t  recess 
headquarters Dehra Diin throughout the summer and autumn of 
1946. The apparatus specially designed as a result of experience 
gained the year before was manufactured a t  the Ordnance Factory, 
Dehra DGn. The calibration of the tapes for the work was carried 
out in the Survey Research Institute. 

It was decided to re-measure about 80 miles of the precise 
traverse carried out in field season 1945-46 by No. 14 Party in 
Sheets 45 C and 45 G in the districts of JBlor and BLli in Joclllpur 
( or MBrwBr ) State, and thorolighly to check the accuracy of the work 
by geodetic triangulation. 

The party established its field headquarters a t  Erinpura Road 
and commenced operations from 19th December 1946. The perty 
returned to recess on 5th March 1947. 

78. Personnel.-The field strength consisted of 2 Class I 
officers, 3 Class I1 officers on probation, an  average of 6 Topographi- 
cal Assistants, 1 Computer, 4 clerical assistants and 3 drivers for 
motor transport. 

79. Work completed.-8 13 miles of precision travorse involv- 
ing 126 stations. Star ob~ervations for the determination of eatro- 
nomical azimuth and longitude at 7 stations. 

Geodetic triangulation involving 8 stations. 
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80. Field work.-The field work was organized tts follows :- 
The headquarters of the party remained a t  Erinpura Road 

throughout the field season. The party working as  a detachment 
used there 15 cwt. weapon carriers as transport and moved camp 
every few days as the traverse proceeded. 
The work was organized in four groups :- 

Traverse Group.-Principal observer and recorder, base observer 
and recorder and reconnaissance officer. 

Computation 0roup.-One officer in charge with one or more 
computers and computing officers. 

Astro. Croup.-One astro. observer and his recorder to  carry 
out star ob~ervat~ions and thcir computations as the work progressed. 

Triangulation Group.--One observer and one recorder. 

81. Description of country.-The country consisted of open 
flat plains, stony and sandy, sparsely cultivated with scrub and 
batches of trees. Low hills rising steeply 1000 to 2000 feet above the 
plain afforded good tria,ngulation stations. 

82. Miscellaneous.-Thc health of the party remained good. 
There were a few cases of nlumps among the k l ~ l ~ i s i s .  These cases 
were segregated arid trcat4d at the local hospital. 

Motor transport could be used with advantage throughout the 
area and the three weapon carriers provided with their heavily 
ribbed tyres could bc c11,iven everywhere and were particularly useful 
in negotiating hcavy sand. 

83. Recess Duties.-011 return to recess the traverse group 
carried out f1irthc.r test trnverses on a stretch of specially selected 
open countrjr wcst of Uehra Iliin, and completed a length of 204 miles 
of traverse. Ttiis was controllcc1 by triangulat,ion and levelling 
carried out at thc sxmc, time. 

T l ~ e  main ol)jcct of these tcsts was to perfect the 'drill' for the 
traverse withorlt thc ascl of  noto or transport. 

The field computations were checked :uld recomputed under 
the direction of Survey Resesrch lnstitlltc ; the base tapes were 
rc-cttlibrated ; furthcr modifications in the design of the apparatus 
were carried out. 

Major J. S. 0. Jelly wrote a frilly illustrated memorandum on 
the "A.T.D. " Survey Method of Precise Traverse, which gives tt 

complete d~script~ion of the method and of the experience gained. 
From 18th Mav 1947 the recess work of the party ceased 

and it8 per~onnel were transferred to other units. 

No. 20 (CANTONMENT) PARTY 
Mr. T .  M. C. Alexander to 64-47. 

'fleer in cbrge'- {Mr. K .  1,. Ilhmwar~ from '7-7. 

84. General.-The party surveyed cnntonmenta and other 
military lands in all the C:omma.nds a t  different scales, in accordance 
with the programme approved by the Engineer-in-Chief, India and 
the Defence 1)epartment. Tho headquarters of the party remained 
s t  Dehra Dan. 



30 GENERAL REPORT [ 1947 

85. Personnel.-The average strength of the party, including 
the Officer in  charge, was one Class I officer, two Class I1 officers, four 
Upper-Subordinate Officers, one Topographical Assistant and 
seventy-five Lower Subordinates. 

86. Areas surveyed.- 
8-inch survey 12491 acres. 

10-inch survey 740 ,, 
16-inch survey 43504 ,, 
32-inch survey 1552 ,, 
64-inch survey 101 ,, 

100-feet to an  inch survey 485 ,, 
200-feet to an  inch survey 416 ,, 

87. Field work.-The field work was organized as follows :- 
Camp ( 7 ). Under Mr. Bakhshi Harnam Singh ( U.S.S. ) with 

seven surveyors, one traverser, two computers and two draftsmen 
carried out surveys in Northern Command, with field headquarters 
at Karachi. 

Camp ( 2 ) .  Under Mr. P. K. Chowdhury ( U.S.S. ) with four 
surveyors and two traversers, carried out surveys in Eastern Com- 
mand with headquarters a t  Meerut. 

Camp ( 3 ). Under Mr. A. Francis ( U.S.S. ) carried out surveys 
in Southern Command with seven surveyors, one draftsman and a 
computer, with field headquarters a t  Bangalore. 

Camp ( 4 ). Under Mr. N. L. Gupta ( Class I1 ), with one topo- 
graphical assistant, six surveyors, two traversers and a computer, 
carried out surveys for Eastern Command in Bengal, Bihar and 
Orissa with field headquarters a t  Calcutta which was later moved to 
Ranchi. Mr. A. .J. Rao, Topographical Assistant took over charge of 
the camp from Mr. N. L. ~ r l ~ t a  on 22nd February 1947 on Mr. 
Gupta's transfer from the party. 

Camp ( 5 ) .  Under Mr. Lorind Chand ( selected grade traverser ) 
with three surveyors arid two traversers carried out surveys in parts 
of Southern Commantl, with hearlqiiarters a t  Poone. 

Camp ( 6 ). Under Mr. M. L. Kohli ( U.S.S. ) with four survey- 
ors and two traversers carried out surveys in  U.P. and C.P. with 
headquarters a t  Allahebiid. 

Camp ( 7 ). Under Mr. N. I(. Sharma ( selected grade traverser ) 
with four traversers and a computer, provided framework for the 
surveys, executed by camp (3) in the Southern Command. Thia 
camp was disbanded during February 1947. 

88. Traversing and Levelling.-646 linear miles of traversing 
end 766 linear miles of levelling were carried out during the year to 
provide control for the various Rurvey jobs undertaken. 

89. Besides the seven camps in the field, thero were two 
eeotione et the Party headquartera st Dehra I)Bn throughout the 
field meeon ; one drawing section under head-draftsmen Letafetr 
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Husain with eight draftsmen undertook the fair drawing of Manora 
Cantonment and Bazar, Malir ( South and North ), Jubbulpore- 
Arsenal and Khamaria Factory ; the second section was a computing 
section under head-computer Padam Singh with four computers. 

90. Recess duties.-The party was organized for recess into 
the following five sections. 

No.  1 section under M r .  Bakhshi Harnam Singh ( U.S.S. ) 
responsible for the mapping of Ambala and Multan Cantonments. 

No.  2 Section under Mr. P .  K. Chowdhury ( U.S.S. ) responsible 
for the mapping of Jubbulpore Arsenal, Malir Cantonment, North 
and South Ordnance Factory Khamaria, Agra and Meerut Canton- 
ments, and U.S. Airfield Agra. 

No. 3 Section under Mr. A. N. Gossain ( Class I1 ) responsible 
for training of G officers. 

No.  4 Section under Mr. Ratna Singh ( U.S.S. ) responsible for 
training of 10 surveyors. 

No. 5 Section under 1st Class computer 0. C. Dobhal in-charge 
Computing section. 

STORES OFFICE, SURVEYS 

Mr. F. T. Rnyly. Offg. to 6th January 1947. 
Major L. H. Williams, R.E.. from 6-1-47 to 16-6-47. 
Mr. F. M. Hawley from 17-647. 

91. General.-The procurement of instruments and equip- 
ment to meet the requirements of the department which had ex- 
panded during the period under report necessitated the placing of 
fairly heavy demands on the Director General, Industries and 
Snpplies, Ncw Delhi, and the Director General, India Store Depart- 
ment, London. 

It was during this period t,hat cvents led up to the partition of 
India into two separate Dominions of India and Pakistan. This 
entailed a division of all assets in the Survey of India, and affected 
the stock holdings in this office. Though no actual division of 
stores was done during thn period under report, a great deal of 
planning was carried out and this created an extra strain on this 
organization. 

92. Personnel.-Avernge strengt,h of this office was :- 
2 Clnss I Officcrs. 
1 Class TI ( G.C.S. ) Officer. 

10 Tlivision I1 personnel. 
45 Othrr Clnss I11 personnel. 
90 Claw IV pemonnrl. 
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D ~ R ~ ~ ~ ~ ~  :- Lt.-Colonel C. A. K. Wilson, O.B.E., R.E., to 17-2-47. 
{Major R. T. L. Rogers, R.E., from 18-2-47. 

Major R. T. L. Rogers, R.E., to 28-247. 
Major R. S. Kalhn, I .A. ,  from 1-3-47 to 1-6-47 end from 

DEPUTY DIRECTOR:- 2-9-47. 
Mr. B. N. Saha, &I.Sc., ( Current duties ) from 2-6-47 to 

1-9-47. 

93. Summary.-On the conclusion of the survey year ending 
with 14th August 1947, the Eastern Circle had under its administra- 
tive control Nos. 5, 9, 10, 11 and 12 ( Air Survey ) Parties, 
Engraving Office, Photo-Litho Office, Map Record and Issue Office 
and No. 5 nrawing Office 

One Topographical Assistant while on deputation with the 
Geological Survey of India resigned and one surveyor on deputation 
with the Geological Survey of India died while on leave. 

Twenty-five temporary surveyors on recruitment were tmns- 
f e m d  to the Frontier C'ircle for extensive field training. 

Eight ex-soldier surveyors who had previous training in air 
survey were also entertained. 

Thirty-two levellers and computers were recruited and trained 
for employment in the Irrigation Survcy parties. 

While employed on the Ciumti Yrnjtwt in Tripura State Mr. 
B. S. Gill, Topographical Assistant, suddenly developed mental 
disorder and had to be cvacunted from the field ; he was later 
granted leave with and without pay to the maximum limit 
permiseible and then discharged from tho service. 

94. Areas surveyed.- 
238 -4 sq. miles of 4-inch original air survey outline only. 
0 -466 sq. miles of I /  1000 ground survey. 

33.4 sq. miles of 16-inch contour survey. 
0 -5  sq. miles of triangulation for 1/1000 scale survey. 

1945 sq. miles of triangulation for 1-inch original 
survey, in NepLl. 

1123 sq. miles of triangulation for irrigation and other 
projects survey 4-inch and over. 

1603 sq. miles of Sub A.I.U. traverge for plsnimetric 
control for 4-inch irrigatior~ survey. 

604 linear miles of traverse for Irrigation and Land 
Reclamation and l h s i  Dam survey. 

1013 -3  linear miles of height control for 4-inch irrigation 
survey. 

4813 - 2  lineer miles of tertinry levelling for 4-inch irrigation 
snd  Railway Exten~ion Burvey. 

320 eq. miles of tertiary levelling for 4-inch irrigation 
eurvey. 
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173 linear miles of tertiary levelling for 16-inch Land 
Reclamation survey. 

567 sq. miles of supplementary height control. 
1295 -9  sq. rniles of stonelaying for 4-inch irrigation survey. 
1148 -4 sq. miles of air survey for 4-inch irrigation 

survey. 
596 sq. miles of 4-inch revision ( air and/or ground ) 

survey. 
9 sq. miles of 4-inch original ( air ) survey. 

91 sq. miles of 6-inch revision ( air and/or ground ) 
survey. 

12 sq. miles of 16-inch ( air and/or ground ) survey. 
1 sq. mile of 32-inch revision ( air ) survey. 

95. Training.-An average of 16 Class I1 Probationers was 
under training throughout the period under report. 

A short air survey training course was run a t  Shillong during 
recess and the following were trained :- 

Class I1 Probekioners . . . .  2 
Surveyors . . . .  3 

In  addition, one Construction Engineer and one surveyor of 
the East Indian Railway were trained in stereoscopic examination 
of air photographs. 

No. 5 PARTY 

Lt.-Colonel C. A. K. Wilson, o.B.E., R.E. to 3-1 1-46. 
Oflcrr in charge:- [Mr. J. C Ross.. from 4-11-46 t l  20-4-47. 

1 Mr. T. M. C. Alexander, from 2 1 4 4 7 .  

96. General.-The technical personnel of the unit, with the 
exception of the Drawing Section and the Computation Section 
transferred from No. 5 Drawing Office with effect from the 1st May 
1947, were.employed on various project works, both in field and in 
office under the Officer in charge No. 12 Party and details of the 
work carried out by them will be folind in that Unit's report. ( Sec  
/ w e  40 1. 

The Drawing Section was elrlployed on work co~lnected with 
the programme of No. 5 Drawing Office, the headquarters of which 
were transferred from Shillong to Calcutta with effect from the 
5th May 1947. 

The average strength of the party was 1 Class I officer, 3 Clam I1 
officers, 1 Class 11 probationer, 2 U.S.S. officers, 3 Topographical 
Assistarlt,~ (including one belonging to No. 9 Party taken on loan ), 
1 Second Division surveyor, 1 Second Division draftsman, and 
42 Lower Subordinates including 3 clerks. 

97. Computations.-The Computing Section ( which came 
under No. 5 Party from 1st May 1947 ), with Mr. A. K. Maitra 
( U.S.S. ) as Section Officer and an  average strength of 3 Topo- 
graphical Assistants, 2 computers, and one surveyor, carried out 
mi~ce11aneou~ computations, including provision of initial data to  
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all the field parties of the circle, computation of part of the project 
work done by No. 12 Party, and adjustment of various topo- 
graphical data. 

No. g PARTY 

0,Jicer i:~ rkrzrgr : - Mr. J. C. R:rr:;. t ) 14-4-47. 
Mr. H. H. PhiJllpa, from 15-4-47. 

98.  Gen2ral. -Th? party was formed on the 9th September 
1946, with its headquarters a t  Mansehra, N. W.F.P., under the control 
of the Director, Frontier Circle, but was transferred to the adminis- 
trative control of the Director, Eastern Circle from the 28th Sep- 
tember 1946 with its headquarters a t  Dehra DGn. The party head- 
quarters were again changed to Mussoorie from 2nd May 1947. 

The party took the field on 15th October 1948 ofi'the Kosi 
Irrigation Project surveys for the Central Waterways, Irrigation and 
Navigation Commission with its field headquarters a t  Purnea, BihBr. 

For the 4-inch scale Kosi Irrigation survey, stonelaying ( by 
the air method ), precise traverse, secondary double tertiary 
and tertiary levelling were carried out in sheets 72 J & N in 
Purnea and Bhggalpur districts of BihBr. Ground survey a t  
111000 scale in sheet 72 N was also carried out of the Kosi Dam site 
a t  Barahakshetra in NepL1. For the proposed railway extension 
from Jogbani to the Kosi Dam site. a 4-inch scale formlined air 
survey was done covering 238 a 4  sq. miles in sheet 72 N on the same 
layout as for t,hc irrigation sheets, and a few tertiary level lines were 
run in the area to control the formlining. 

A contour survey a t  16-inch scale in shcets 63 M and 72 A was 
done a t  Bagaha, Champlran district, BihLr for Land Reclamation 
purposes required by the Department of Agriculture, Government 
of BihLr. 

Trinng~litt~ion in Nc,pll for topographical survey 011 the I -inch 
scale in the Kosi Catchment areas was also carried out. 

99. Personnel.--rl'hth strength of  the psrty waa 1 (:lass I officer, 
2 Class 11 officem, 3 C:lass I1 probationers, 1 Upper Srlbordinrtte 
officer, 7 Topographical Ags i s tan t~  ant1 38 Lower Suhordintlte~ 
including 4 clerks. 

loo. Areas surveyed.- 
238 . 4  sq. miles outli*ie only of 4-inch scale Jogbani Haid- 

way Extensior~ ~hf .ets  by air survey. 
O a466 sq. miles of l/lOOO ~ c a l c  ground survey a t  Kosi I)am 

site. 
33 . d  sq. miles of 16-inch w:tlc. contour survey for B a g h e  

Land Reclamation. 
0 -5  sq. miles of triangulat'ion for I/lOOO Kosi J)am ~ i t e  

survcv. 
1945 ~ q .  milr s of triangulation for 1-inch original survey 

in Nep11. 
228 mile8 of j)reoiw, troverat? for plenimebric control 

for 4-inoh scele irrigation Rnrveyn. 
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14 miles topographical traverse for K o ~ i  Irripation 
survey. 

46 miles topographical traverse for Ragaha Land 
Reclamation survey. 

2 miles topographical traverse for Kosi Dam survey. 
158 miles of secondary levelling for h ~ i g h t  control for 

4-inch scale irrigation survey. 
208 miles double teriiary levelling for 4-inch scale 

irrigation surveys. 
1921 miles of tertiary kvelling for contouring of 4-inch 

scale irrigation surveys. 
5 s  miles of t ~ r t i a r g  levelling for contouring of 4-inch 

scale Jogbani Railway Extension survey. 
173 miles of tertiary levelling for contouring of 16-inch 

scale Bagaha Land Reclamation survey. 

101. Field work.-The f i ~ l d  work was organized as follows :-- 

Camp ( 1 ) Mr. U. D. Mamgai:~ ( Class I1 ) up to 8-2-47 with 
Mr. Mahboob Alam ( Class I1 Probationer ) up to 5-2-47 and Mr. J .  
Chatterji ( Class I1 ) from 9-2-47 and with 13 surveyors ( stonc-layers ) 
completed the stone-laying by the air method of 235 -0 sq. miles 
( 9 sheets ) in the Kosi Irrigation area in sheets 72 J & N in BhLgalpur 
& Purnea districts of Bihiir and Saptari & Morang districts of Nepii1. 
They aLso carricd out the ground verification of 238.4 sq. miles for 
the air survey of the area of the Jogbani Railway Extension in sheet 
72 N in Purnes district of BihLr and Morang, Udtlipur Oarhi & 
Saptari districts of Nepiil. 

Camp ( 2 ) Mr. M. A. Faruquie ( U.S.S. ) with 21 levellers 
completed the tclrtiary levl lling of 192 1 miles in the stone-laid area, 
comprising 84 irrigation shcets in sheets 72 J & N in Bhiigalpur & 
Pnrnea dis t~ irts of BihLr and Saptari & Morang districts of Nepiil. 

Camp ( :I ) From 26-2-47, Mr. Mahinder Singh ( Class 11 
Probationer ) provided control by triangulation and 3 surveyors 
completed 0 a466 sq. miles of original ground survey a t  111000 scale 
a t  the Kosi Dam Sitc a t  Rarahalisl~etm, NepLl in sheet 72 N in 
Morang and Udaipur Garhi districts of NepB1. 

Camp ( 4 ) From 18-2-47, Mr. S. A. N. Rizvi ( Class IT ) assisted 
by Mr. R. 1 ) .  Vcrma (Topographical Assistallt ) provided planimetric 
control, and 6 surveyors and 4 levcllem completed 33 .4 sq, miles of 
contour survey a t  the 16-inch scale in sheets 63 M nnd 72 A a t  
Begaha, Ch~nipLmn district, BihLr, for the Land R~bclamation 
project. This camp was in the field till July 1947 due to the high 
1)riorit-j of this work. 

Air SUCVQ?~ at Party Headquarters in Plcrnm. From 6-2-47, Mr. 
Mahboob Alam ( C h q a  11 Probationer ) with 4 air surveyors completed 
tho ails surwv of the out,iine oll1.v of 238 a4 sq. lniles of Jogbani Rail- 
way Extension area ( 1 0 &  shects ) in sheet 72 N in Pumea district 
of Rihhr and Morang, IJ(laip11r (hrlii R. Saptari districtS of 
Nepiil. 
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102. Nepll Triangulation.-Messrs. U. D. Mamgain, N. N. 
Dhawan and Sulthram Singh ( all Class I1 ) and later Mr. Mahinder 
Singh ( Class I1 Probationer ) and Mr. V. R. C. Shahane ( Topo- 
graphical Assistant ) completed triangulation of 1945 sq. miles 
for I-inch scale original survey in NepBl in sheets 72 E, I ,  J ,  M & N 
in Morang, Chautara, Udaipur Garhi, RBmechhBp, Sindhfili Garhi 
Okhaldhunga and Dhankuta districts of NepB1. 

103. Recess duties.-The party was organized into three 
sections, viz., an  Air Survey Section under Mr. Mahboob Alam 
( Class I1 Probationer ), a Drawing Section under Mr. L. R. Howard 
( U.S.S. ) and a Computing Section under Mr. H. S. Iyer ( Topo- 
graphical Assistant ). The Air survey of 83 sheets, 235 sq. miles, 
of 4-inch scale outline survey only of the Kosi Irrigation area, 
stone-laid and levelled in the field, was completed up to 14-8-47. 

The fair-drawing of the outline originals only of 235 sq. miles of 
+inch scale Kosi Irrigation sheets, the fair drawing of outline and 
contour originals of 191 - 4  sq. miles, and outline only of 46 -9 sq. 
miles for the 4-inch scale Jogbani Railway Extension were completed 
11p to 14-8-47. 

The fair-drawing of outline and contour originals of 0 -20 sq. 
miles of 1/1000 scale Kosi Dam survey was completed up to 14-8-47. 

The height computations for 5 sheets ( 135 sq. miles ) of the 
Kosi Irrigation sheets ( stone-laid and levelled in the field ) were 
completed up to 14-8-47. 

Nepal triangulation was computed by Mr. Mahinder Singh 
( Class I1 Probationer ) and by Messrs. U. D. Mamgain, N. N. 
Dhawan, Sukhram Singh ( all Class I1 ) and Mr. Shahane ( Topo- 
graphical Assistant ) in their respective units. 

Preliminary t r i ~ i n i n ~  of seven newly recruited tertiary levellers 
was also carried out dunng recess. 

No. 10 PARTY 

104. General.-The party was formed on 30th August 1946 with 
its headquarters a t  Murree under the administrative control of the 
Director, Frontier C'ircle, with a view to its carrying out surveys in 
connection with the Tista Irrigation Project for the Ciovernment of 
Bengal. After initial training on irrigation methods had been 
imparted to the personnel, it wa3 transferrrd to the Eastern Circle 
with change of headquarters to Shillong. Later, during the recess 
the party headquarters were shifted from Shillong to Kurseong in 
the Darjeeling district. 

The requirement of the Bengal Irrigation Tlepartment was 
4-inch maps with 1-foot contour interval of the area likely to be 
irrigated by a system of perennial canals, the water s11ppl~~ for which 
is to hr obtained from the Tista River by constrl~cting a high dam 
acrosa it near (:iclkholn and a barrage some four miles north of 
.Jalpaiguri. The extrant of such commanded area which covers a 
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part of Jalpaignri district and almost the whole of Dinajpur, Raxlgpor, 
Bogra, M&lda and RBjshBhi districts of Bengal with a part of Cooch 
Behlr State, is about 20,000 sq. miles. 

105. Personnel.-The average field strength of the party was 
1 Class I officer, 5 Class I1 officers including 4 probationers, 1 Upper 
Subordinate officer, 7 Topographical Assistants and 44 Lower Sub- 
ordinates including 4 clerks. Besides the above there were 3 
temporay computers and 7 record-keepers who were employed 
in computations and other miscellaneous jobs a t  the party head- 
quarters. 

106. Areas surveyed.-1375 sq. miles of 4-inch irrigation 
surveys. The various types of work completed were as follows :- 

542 linear miles of traversing. 
439 linear miles of control levelling. 
315 sq. miles of Air survey. 

107. Field work.-The field work was organized as follows :- 
Camp ( I ). Under Mr. M. Alauddin ( Class 11 ) up to 3 1-1 2-46, 

end Mr. S. Q .  Hasan ( Class I1 ) from 1-1-47, with four Class I1 
probationers, 1 Topographical Assistant and 12 surveyors for travers- 
ing, air survey and stone-laying in sheets 78 B, C, F, in Jalpaiguri, 
Rangpur, DinBjpur districts of Bengal, Purnea district of Bihar and 
Cooch BehBr State of the Eastern States Agency 

Camp ( 2 ).-Under Mr. A. P. Datta ( U.S.S. ) with 1 Class I1 
probationer, 6 Topographical Assistants and 28 levellers for second- 
ary, simultaneous double tertiary and tertiary levelling in sheet 78 B 
in Jalpaiguri, DinLjpur Rt Rangpur districts of Bengal and Cooch 
BehLr State of the Eastern States Agency. 

Four planc-tablers, under the supervision of Mr. S. Q. Hasan 
( Class I1 ) completely revised the air survey contouring of the 
Gielkhola Dam, 32-inch scale in sheet 78 B in Darjeeling district 
carrying out original 10 feet contouring in some areas heavily 
shadowed on the 1)hotos. This Detachment worketl until the end of 
June in order that the sllects could be printed during rccess. 

108. Description of country.-The area lay mostly in Jalpaiguri, 
L)inB.jpur, and Rangpur districts of Rengal with a small portion in 
Cooch RrliTir State. The area was dead flat cultivated plain with 
scattered huts having thick bamboo. mango and other tree groves a t  
close intervals. 

109. Miscellaneous.-The health of the party was good though 
parts of tho area were notorious for malaria. With a liberal use of 
mepacrine tablets the incidence of malaria was kept very low. The 
party remssed at Knrseong which provided a cool, though wet, 
climate. 

I 10. Recess duties.--1 9 four-inch irrigation ~hee t s  were fair- 
mepped by one Drawing :Section ( Air Photo ) under Mr. S. &. Hasan 
( C ~ M R  11 ). Computing Section under Mr. T). Sen, Topographical 
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Assistant, completed all work in hand including plotting end 
typing of level charts of all the 19 sheets. 

Preliminary training of ten newly recruited tertiary levellers wae 
also carried out during recess. 

No. 1 1  PARTY 

Oflcer in c h a r g e t M r .  M. R.1. Ganap~thy. 

1 1  I .  General.-The party was formed on the 9th September 
1946 with its headquarters a t  Murree under the administrative 
control of the Director, Frontier Circle and was transferred to the 
administrative control of the Director, Eastern Circle with effect 
from the 28th September 1946 with its headquarters a t  Dehra Diin. 

The party assembled in Sambalpur, Orissa, on 15th October 1946 
for carrying out irrigation survey on the 4-inch t o  a mile scale in the 
commanded area of the MahBnadi ( HirBkud ) Project. It was not 
however possible to start operations till 25th November 1946, when all 
the necessary equipment and  instrument,^ arrived. Moreover, the 
technical personnel, particularly the tertiary levellers, had to be given 
additional training under actual conditions on the ground of 
operations before they could be put on productive work. In  
addition to this training all preliminary work connected with stone- 
laying from air photographs was completed during this period. 

I I .  Personnel. The average strength of the party was 1 Claas I 
officer, 3 Class J I  officers, 1 Upper Subordinate officer, 6 Topo- 
graphical Assistants, 1 t,emporary compiit,er and 41 Lower Sub- 
ordinates including 4 clerks. 

I 13. Areas surveyed.-For 4-inch irrigation snrveys, the variou~ 
types of work completed wcre as follows : -- 

1005 sq. miles of triangulation. 
208 - 3  linear miles of levelling framework. 

2834 .2 linear miles of t'ertiary levelling. 
360 sq. miles of outline air snrvey. 

114. Field work.-Tho field work was organized aq follows :- 
Camp ( 1 ) .-Ileadquurters at Sambalpu~. Camp Officer :- 

Mr. S. Q. Hasan ( Class I1 ) from 15-10-46 to 9-1-47 ; Mr. Phillips 
( Class I1 ) from 10-1-47 to 28 -3-47 7 Mr. M. Z. Mehdi (Class I1 Prob. ) 
from 2!)-3-47 to 3-5-47. 

Assistant Camp Officcr~ :-Mr. S. Et. hl.  Lollis ( C'lass 11 Prob- 
ationer ) and Mr. S. N. Roy ( 'l'ol)qgray)hicnl A8si~t.ant ) from 
25-11-46 to 1-3-47. 

Triangulators :-Mr. K.  S. Singh ( Class I1 Probationer ) from 
20-1 1-46 to 28-2-47 ; Mr. S. R. M. 1loili.s ( C;l~~qs I1 Probationer ) 
end Mr. S. N. Roy ( Topographical As8istant ) from 1-3-47 tO 3-6-47. 

The following work was compl(~t,ecl by the. camp :- 

( a ) Supplementing the exiating trig. control with 8d- 
ditionel points for control of air survey in eheeta 
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64 0 & 73 C in Sambalpur district of Orissa and 
Sonepur State of the Eastern States Agency. 

( 6 ) Stonelaying in an  area of 51 - 2  sq. miles with an  
average strength of 7 stonelayers in sheets 64 0 & 
73 C in Sambalpur district. 

( c ) Air survey of 100 sq. miles in sheets 64 0 & 73 C: in 
Samba1 pur district. 

Camp ( 2 ).-Headquarters at Attabira. Camp Officer :- 
Mr. M. Z. A. Qureshi (U.S.S. ). 

Assistunts :-Messrs. M. Z .  Mehdi ( Class I1 Probationer ) and 
S. L. Bahl, Topographical Assistant. 

Secondary and double tertiary levellers-Messrs. S. N. Sanyal, 
A. K. Roy, V. R. C. Sahane and G. L. E.  Carrau, Topographical 
Assistants. 

The camp completed tertiary levelling over an  area of 326 sq. 
miles with an average strength of 22 levellers and 3 computers in 
sheets 64 0 & 73 C in Sambalpur district. 

I n  addition to the above work the party also completed some 
ground survey for No. 12  Party in connection with the extension of 
the .HirBkud Reservoir in sheet 64 0 in Sambalpur district. 
Mr. Louis ( Class I1 Probationer ) with an average strength of 6 
surveyors completed this job in 13 days from 28th April to 1 l t h  May 
1947 a t  the close of the field season. 

I I 5. Description of country.-The couiltry was generally 
undulating with open cultivated areas in the hollows alternating 
with open areas of scrub and scattered trees on high ground. 

I 16. Miscellaneous.-Health in the field was on the whole fair, 
thanks to e liberal supply of mepacrine. There were two casualties, 
one of a khalcisi who was drowned while bathing in a river and the 
other of a personal servant of a leveller who died of intestinal trouble. 

I I 7. Recess duties.-Recess work was organized as follows :- 
Section I .  with 2 air slirveyors and 8 draftsmen for the 

survey and mapping of 8 irrigation sheets. 
Section Officer:-Mr. M. Z. Mehdi (Class I1 Probe- 
tioner ) from 12-5-47 to 15-7-47. 
Mr. Sukhram Singh (Class I1 ) from 16-7-47 to 
14-8-47. 

Section I I .  with 2 air surveyors and 8 draftsmen for the 
survey and mapping of 8 irrigation sheets. 
Section Officer-Mr. S. N. Roy ( Topographical 
Assistant ) from 12-5-47 to 10-7-47. 
Mr. S. K. Guha ( U.S.S. ) from 11-7-47 to 14-8-47. 

Computation Section with 2 computers and 4 levellers/ 
computers for the computation of the tertiary levelling 
completed during the field season. 
Section Officer-Mr. S. L. Behl ( Topographical Assis- 
tent ). 
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Training Section for the training of 8 pupil levellers. 
Section Officer-Mr. G. L. E. Cttrrau ( Topographical 
Assistant ). 

Air Survey Training Section for training 3 Topographical 
Assistants, Messrs. S. N. Sanyel, V. R. C. Sahane and 
A. K. Roy in air survey and carrying out photo 
marking for the next field season. 
Section Officer-Mr. N. K. Bmu (Topographical 
Assistant ) who was temporarily attached to this 
party from 12 Party. 

Computation of all triangulation carried out during the field 
season was carried out by Mr. P. N. Sanyal, Temporary Computer. 

No. 12 PARTY 

O w r  i n  charge :- Lt.-Colonel C. A. K. Wileon, o.B.E., R.E., to 9-10-46. 
Mr. J. C. R039, from 10-10-46. 

I 18. General.-The party carried out ground control and large 
scale air and/or ground surveys and fair-mapping for various irri- 
gation, flood control, hydro-electric, town extension, geological 
investigation and other similar projects in Assam, Bengsl, Bihir, 
the Central Provinces, the Eastern States Agency, Orissa and Nepiil. 

119. Personnel.-The average strength of the party was 
1 Class I officer, 8 Class IT officers, 3 Topagraphical Assistants ~ n d  
20 Lower Subordinates including 4 clerks. 

120. Areas surveyed.- 
596 sq, miles of 4-inch revision ( air and/or ground 

survey. 
9 sq. miles of 4-inch original ( air ) survey. 

91 eq. miles of 6-inch revision ( eir endlor ground ) 
survey. 

12 sq. miles of 16-inch revision ( eir and/or ground ) 
survey. 

1 sq. mile of 32-inch revision ( air ) survey. 
118 sq. miles of triangulation ( with or without supple- 

mentary height control ). 
567 sq. miles of supplementary height control only. 

121. Work a t  Headquarters.-The party WM organized into 
three Air Survey Sections, which were pleoed under Mmsrs. J. C. 
Sikke, N. C'. Sen and N. N. Dhawen-all Clms I1 Officers. Later, 
en Air Survey Training Section was eleo formed under Mr. R. S. 
Chugh ( Class I1 ). 

The section under Mr. J. C. Sikkr ( Caees I1 )-&sbd by Lieut. 
N. K. Sen, ~.r.~.-cerried out the following :- 

( a )  9 q. mibs of &in& o r i e  w r w y  in sheet 72 N, 
( C h b r p ~ ) i n N ~ .  

( b ) 383 rq. mibs of &inoh rwjnion m a y ,  of planimetry 
only, in sheeta 55 K & 0 and 78 E & I, ( Kamptee 
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and Bokgro Coalfields and BokBro Reservoir ) in 
NBgpur and Hazlribigh districts. 

( c ) 45 sq. miles of 4-inch revision survey, in sheets 55 0 
( Kamptee Coalfield ) and 73 E ( BokBro Reser- 
voir ) in NBgpur and HazBribBgh districts. 

( d ) 4.8 sq. miles of 16-inch revision survey in sheets 
64 0 ( HirBkud Dam ) and 73 D ( TikarpBra 
Dam ), in Sambalpur district and Daspalla State. 

The section under Mr. N. C. Sen ( Class I1 ) carried out the 
following :- 

( e ) 168 sq. miles of 4-inch revision survey in sheets 
64 0 and 73 C ( HirBkud Reservoir ), in Biliispur 
and Sambalpur districts and Raigarh and SLran- 
garh States. 

( f  ) 41 sq. miles of 6-inch revision survey, of planimetry 
only, in sheet 79 B ( Hooghly Ship Canal ) in 24 
Parganas district. 

( g ) 50 sq. miles of 6-inch revision survey in sheets 84 A 
& B ( Karnaphuli Reservoir ), in the Chittagong 
Hill Tracts and Lushai Hills district. 

( h ) 2.6 sq. miles of 16-inch revision survey in sheet 73 H 
( Nariij Dam ), in Athgarh State and Cuttack 
district. 

( i ) 0 -8 sq. mil& of 32-inch revision survey in sheet 78 A 
( Tista High Dam ), in the Darjeeling district. 

The section under Mr. N. N. Dhawan (Class I1 ) carried out the 
following :- 

( j ) 4 -4 sq. miles of 16-inch revision survey, of planimetry 
only, in sheet 73 J (Jalnshedpur Town Exten- 
sion ) in Singhbhfim district. 

An appreciable amount of work was also done by the Air Survey 
Sections in connection with the preparation of contoured mosaics, 
enaglyphs, etc. 

Iae. Field work (done by Nos. 5 and 12 Parties, personnel, 
under the supervision of No.  12 Party) :-As field work had to be 
carried out in isolated areas scattered over North-East India, no 
field party heedquarters were established for either No. 5 or 12 
Party ; the ~everal  d e t ~ c h ~ n t ~  wen, sent out indel~endently and 
controlled from Shillong. Field work was commenced very late 
and extended 11p to June 1947. 

The following triangulation ( with or without slipplementary 
hoight control ) WRR carried out :- 

( a ) By Mr. V. Krishnamtirthy ( Clesa I1 )-1 .2 sq. 
milm in sheet 73 E ( RokBro Dam ), in HazBribBgh 
di~tr ic t .  

( b ) Ry Mr. B. R. Swarup, ( Class I1 )-2 - 1  sq. miles in 
shcct 84 B ( Karnaphuli D m  ), in the Chittagong 
Hill Tracta. 
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( c ) By Mr. Mohd. Abbas, ( Class I1 )-I2 -3 sq. miles in 
sheets 73 D & I ( TikarpBra Dam and Bermo- 
BhBndaridah Gorge ), in DnspaUa State and 
HazBribBgh district. 

( d ) By Mr. S. Das Gupta ( Offg. U.S.S. )-12 -7 sq. miles 
in sheet 7 3  J ( Jamshedpur Town Extension ), in 
the Singhbhiim district. 

( e ) By Messrs. B. S. Gill and T. K. Chatterjee ( both 
Topographical Assistants )-4.5 sq. miles in sheet 
79 M ( Gumti Dam ), in Tripura State. 

(f ) By Messrs. K. N. S. Pillai, N. M. Das, T. K. Maitra, 
( all Topographical Assistants ) and one surveyor - 
40 -4 sq. miles in sheet 7 3  I ( Konir Dam, Power 
House, Reservoir and Pipe Line ), in the HazBri- 
bBgh district. 

( g ) By Second Division surveyor Sohan Singh-44.8 sq. 
miles in sheets 7 2  L and 73 I ( DeolbBri Reservoir 
and Dam ), in the MBnbhiim and SantBl Parganas 
districts. 

The following supplementary height control only, was carried 
out :- 

( h )  By Messrs. R. S. Chugh, D. Biswas and Mohd. 
Rafique, ( all Class I1 )-197 sq. miles in sheets 
84 A & B ( Karnaphuli Reservoir ) in the Chitta- 
gong Hill Tracts and Lushai Hills district. 

( i ) By Mr. N. M. Das ( Topographical Assistant )-190 
sq. miles in sheets 55 K & 0 ( Kamptee Coalfield ), 
in the Nigplir district. 

( j ) By Mr. N. 31. I)aq ( Topographical Assistant ), aesisted 
by two surveyors-180 sq. miles in sheet 7 3  E 
( Bo!<Bro Coalfield ), in the HszBribBgh district. 

The following surveys were czrried out : - 
( k ) Mr. V. I(rishnnmurthy ( Class TI ) with 8 surveyors, 

completed 226 sq. mileg of 4-inch revision survey, 
of contours mainly, in sheets 73 E & I ( BolcLro 
Coalfield ) ; 13 sq. miles of 6-inch revision survey, 
mainly of contours in sheet 7 3  E ( BokBro Resor- 
voir ) and 1 . 2  sq. miles of 16-inch revision survoy 
in sheet 7 3  E ( BokBro Dam ), in the HazBribiigh 
district. These areas were subsquently fair- 
mapped a t  party hesdqnarter.3. 

( 1 ) Mr. B. K. S a t p ~ t h i  ( Class I1 Probationer ), wlth 7 
surveyors, completed 146 sq. mile? of 4-inoh 
revlaion Rurvey, of contours mainly, in sheets 55 
K & 0 ( Kamptee Coalfield ) in the NBgpur 
district. This aroa was subsequently fair mapped 
a t  party headquarters. 

( m ) Mr. S. Das Gupta ( Offg. U.S.S. ) with 1 Topographi- 
cal Assistant and 5 surveyors, completed 4 -6  sq. 
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miles of 16-inch revision survey mainly of con- 
tours, in sheet 73 J ( Jamshedpur Town Extension ) 
in the Singhbhiim district. This area was subse- 
quently fair-mapped a t  party headquarters to 
provide a series of 99 ft. to 1 -inch maps. 

Computations of instrumental observatione were done partly in 
the field and partly a t  headquarters, either by No. 12 Party or by 
Computing Section of No. 5 Party as convenient. 



VI. SURVEY 'REPORTS, SOUTH.ERN CIRCLE 

DIRECTOR :-! Major I. H. R. Wilson. s.E., to  6-7-47. 
{Mr. N. R. Nair, in charge ourrent duties, from 7-7-41. 

123. Summary.-The Southern Circle Directorate and No. 4 
Drawing Office were sanctioned on a permanent basis with d e c t  
from 22nd August 1946. The units administered by the Circle were 
Nos. 6 and 8 Parties and No. 4 Drawing Office. 

124. Areas surveyed.- 
1427 Square! miles of 1 -inch orginal 8urvey. 

25 square miles of 6-inch air survey. 
48 square miles of 3 -85-inch photo-mosaic contouring. 

2850 square miles of triangulation ( re-heighting only ) 
for future surveys. 

512 square miles of triangulation and traverse for 
irrigation project. 

283 square miles of secondary and tertiary levelling for 
irrigation project. 

28 square mile3 of triangulation and traverse for air 
survey. 

200 square milea of height control by clinometer end 
aneroid for air survey. 

125. Special.-Mr. B. 13. Kuttappa with four essistants con- 
ducted s week's course, from 1-1 1-17 t o  23-11-17, in air eurvoy for 
B clasa of Civil Engineers a t  the College of Engineering, Poona. 

No. 4 DRAWING OFFICE 

Mr. M. R. Nair, to 8-12-46. 
Major I .  H. R. Wilson. B .E . ,  from 9 -1236  to  1-1-47. 
Mr. 31. R. N R : ~ ,  from 2-1-47. 

126. General.-An Air Survey Section was formed under the 
charge of Mr. B. B. Kuttapps ( Offg. Clasa I1 ) and under the direct 
technical control of the Director, to  deal with the air surveys of the 
post-war development projects. This Air Survey Section was 
re-designated aa H.Q. Section with effect from 1st January 1947 and 
formed the nucleus of the future Air Survey Party of the Circle. 

Mr. M. W. Kalappa ( Clasg IT) took over charge of the H.Q. 
S~c t ion  from Mr. B. B. Kuttzppa on 31at March 1947. 

127. Personnel.-The average strength consisted of 1 Class 11 
Probationer, 1 Topographical Assistant, Ei Surveyors end 1 drafts- 
man. 

128. Areas surveyed.-25 square miles compiled and publi~hed 
on 6-inch scale of Atpadi Dam Site? ( Aundh State ) Radhenagari 
Reservoir ( Kolhapur Stato ) and Nari Halla Reservoir ( S ~ n d u r  
State ) in eheete 47 K,  H, and 67  A respectively. 
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'48 square miles of photo-masaic of Chamajranagar-Mettu- 
paliyam Railway contoured on 3.85-inch scale with contours ot  
250 ft. intarval in sheets 57 A & E. 

129. Field work.-1,973 square miles of vertical photography 
was carried out in sheets 47 E, 48 I, N, 57 A, H, 58 A, B, E. 

28 square miles of plan and height control required for air 
survey compilation wem carried out by triangulation and traverse in 
sheets 48 N, 57 A, H, and 58 B. 

200 square miles of height control required for 25 ft. contouring 
of the 4-inch photo mosaic of Kalinadi Reservoir area were carried 
out by means of clinometric and aneroid barometric heights. 

130. Air survey training.-A rcfrcsher air survey course for 
1 month was conducted for 1 Class I1 officer, 3 Topographical 
Assistants, 1 Tempy. Computer and 2 L. S. S. officers of the Circle. 

One draftsman of the S .  I. Railway was given training in the 
interpretation of air photographs. 

No. 6 PARTY 
Oficer in charge :-Mr. B. N. Murthy. B.Sc. 

131. General.-The party completed its season's programme of 
1-inch topographical surveys in Bombay, IColhBpur and the Deccan 
States and triangulation ( re-heighting only ) in Bombay, KolhBpur 
and Deccan States for the height control of next season's 1-inch 
survey. Field work commenced in the middle of November 1946, 
and all field personnel engaged on these surveys returned to recess in 
Bangalore by the end of April 1947. The party was administered 
throughout the season from Bangalore. The Officer in charge made 
tours of inspect.ion in December 1946, January, February and March 
1947. The Director, Southern Circle, also made a tour of inspection 
in 1947. 

132. Personnel.-The average strength of t,he party was 1 
Class I officer, 2 Class I1 officers, 1 Upper Subordinate officer, 2 
Topographical Assist~~nts and 19 Lower Subordinates. All the 
officers and surveyors were employed in the field during 194647 
field seeson. 

133. Area surveyed.- 
1427 square miles of 1-inch blue print new survey. 
2850 square milea of triangulation ( re-heighting only ) 

for future survey. 

134. Field work.--The field work was organized as follows :- 
Camp ( I ).-Mr. J. A. Cebral ( Class IT ) with Mr. J. E .  David 

( Class I1 ) and 11 Surveyor8 carried out the 1-inch blue print now 
survey of 802 sq~inm miles of the RatnBgiri and SBtBra districts of 
Bombay and of KolhBprir State in sheet 47-H. 

Camp ( 2 ).-Mr. Bashirullah Khan ( U.S.S. ) with Mr. P. N. R,ao 
( Topographical As~iatant ) and 6 Surveyom carried out the 1-inch 
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blue print new survey of 623 square miles of the Ratnggiri district 
of Bombay. of Kolhlpur State and of the Deccen States in 47 H. 

Trinngu1ation.-Mr. V. Raghavan, ( Topographical Assistant ) 
carried out the triangulation ( re-heighting only ) of 2850 square 
miles of the Rrttniigiri and SBtlra districts of Bombay, of KolhBpur 
State and of Deccan States, in 47 G. 

135. Description of country :-The country covered by the 
the 1-inch blue print new survey consists of three distinct belts 
namely, coastal area with cocoanut plantations, undulating area 
with sparsely cultivated patches and hilly area with fairly dense 
vegetation. The Western Ghats cut across the area surveyed. 

136. Recess duties.-Two primary mapping sections under 
Messrs. J. A. Cabral ( Class I1 ) and Mr. I. K. Ponnappa ( Class I1 ) 
were engaged on the fair mapping of the 6 1-inch sheets, survcyed 
during the field season. 

Mr. P. N. Rao ( Topographical Assistant ) was engaged on 
the computatio~ls of the season's triangulation ( re-heighting ) 
by Mr. V. Raghavan ( Topographical Assistant ). 

The progress up to 14th August was 40% in the case of 
fair-mapping and 75% in the case of computations. 

137. Miscellaneous.-Allocation of motor transport for field 
work was a special feature. 

The health of the party was not good. There were several 
cases of serious illness amongst the senior surveyors who took the 
ficld soon after their releasc from the Army. 

There was a marked drop in the out-turn of field work owing to 
the following handicaps : - 

Difficulty in procurement of rations and inadequacy of rations 
supplied. 

Shortage of trained khulii.vi.~. Owing to tho absence of field 
work during the war period thc oltl khnbii.i~ of the department had 
procured other jobs and so new khnlGsis had to be recruited and 
trained. 

Lwvk of properly graded trained Rurveyors. The senior eur- 
veyor~  wen* too old for rapid work, and the strain of active service 
had t h o  1 ~ w ~ ' r e d  their efficiency. The junior surveyors laoked the 
required training for protluctive work. 

The commilnnl tc~nsion in the country embamssed the field 
personnel, though nothing nntoward actually happened. 

No. 8 PARTY 
Ofiwr in  c1rary~:-Mr. P. A. Thomoe from 12-9-1946. 

138. General.-With the post-war expanflion of the department 
this party w ~ q  formed in t h ~  Frontier Circle froin 12th A u g u ~ t  1946 
to meet the increthqing demand8 for irrigation project mrveya. 
I t  was ~ubgequently transft:rred to the Soilthern Circle from 29th 
&ptmrnher 1946 for work in connection with the T~lngabhadra 
Pmject in H y d e m W  Stab .  
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The present programme, which is expected to take over 3 years 
to complete, consists of the provision of planimetric and height 
control for the survey on 4-inch scale of 2345 sq. miles from air 
photographs and the production of 91 sheets on 4-inch scale in 2 
colours with a contour interval of 5 feet. Incitlental requirement 
is the laying of pillars a t  intervals of 1 ful.long along spurs and 
streama over 2 miles in length and the hcighting of these pillars 
correct to 0 - 1  foot ( relative ). 

The area under survey lies entirely within Hydcrabad State on 
the left bank of the Tungabhadra River and will be commanded by a 
main canal. This canal will issue from the dam under construction 
across the river near Hospet. As the river in this locality forms 
the boundary between the province of Madras and Hyderabad 
State, the Government of the former also participate in the cons- 
truction of the dam but survey work for canalisation on the Madras 
side is in the hands of their own agency. The entire cost of the 
productive work of this party is therefore debitable to the Hyderabad 
Government. 

After a brief period spent in assembling its personnel, procuring 
its equipments and making necessary field preparations in Bangalore, 
the party took the field in December 1946 and opencd its field 
headquarters a t  Munirabad ( M.S.M. Ry. ) about 3 miles from the 
d'am site. 

139. Personnel.-The strength of the party consisted of 1 Class 
I oficer, 2 Class I1 officers, 8 Topographical Assistants and 20 
Lower Subordinates. Most of the personnel although somewhat 
trained in irrigation survey in Frontier Circle were new to the 
Departmcnt and had no previons experience of a field seeson. 

140. Area surveyed.-The nir photography of the whole area 
of the project had been completed by Messrs. Indian Air Survey 
and Transport, Dum Dum, on 2-inch scale in June 1946. 

Planirnetric coritrol 
( Trinngulation and Traversing ) was provided for the 
survey of 512 sq. miles. 

Height control 
( Secondary & tertiary levelling ) was provided for the 
contouring of 2H.1 sq. miles. 

141. Field work.-New mrthods of work wcrc devised to mect 
the pnrticnlnr rcqnirc.mcnts of the Superintending Engineer of the 
Project. As t,hv rc.c~uircn~~~nts diffc-red in many respects from those 
of similar 1)rojcct.q 111ldcrtali~11 in other C:irclcs, inadquate previous 
training of the pc'rsc~~~nel nerc.s~itat,ed giving them further instruc- 
tion in the field in thc methods specially requircd for this work. 

A d(1tailcd dr?scription of the vario~is mcthods haq been given 
in thc Technical Report. 

Organization for field work waa as follows :- 
An adv~ncc  party consisting of 3 Topographical As~ i s t anb  

cerrird out trirrngtdation hmed on G.T. in Sheet 57 A to fix etations 
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on the perimeter of the work to which traverse lines would be 
connected. 

Two Traverse Detachments, each consisting of 2 Topographical 
Assistants, carried out traverse by Hunter Short Base along the 
perimeter of the work and Axed stations and points to provide 
planimetric control for the air survey compilation. 

Two secondary Levelling Detachments, one consisting of 2 Topo- 
graphical Assistants and the other of 1 T/Computgr p d  1 Lower, 
Subordimte carried out levdling along the lines of the traverse 
detachments heighting their stations and providing height control 
for the tertiary levelling on which contouring would be based. 

The sub-camps consisting of 8 Lower Subordinates each under 
the supe~-vision of 2 Topographical Assistants carried out detail 
work under the general supervision of 1 Class I1 officer. 

Later 1 Class I1 Probationer and 1 Topographical Assistant 
carried out a height traverse by subtense bar in an  area unsuited 
to Levelling or Traverse by Hunter Short Base or  chain. 

Two air surveyors and one computer remained in Party H.Q. 
carrying out preliminary air survey work and computing res- 
pectively. 

142. Description of country.-The country comprising the 
greater part of the commanded area was an open and gently undu- 
lating plain, mostly of black cotton soil under cultivation of cotton 
and jawar. Numerous isolated rocky hills 200-300 feet high rise 
out of the plain, and rock and stone outcrops abound. An area of 
25 sq. miles near the dam site is in complete contrest consisting of rr 
maas of wild and rugged boulder formed hills with fairly dense scrub 
and scant cultintion in the valleys. 

143. Miscellaneous.-Though the area generally is not very 
malarious, the belt of country about 4 miles wide adjoining the river 
bank is rather unhealthy dtrring the first half of the field season. 
One area in particular in the region of Anegundi, ( in Sheet 57 A/7 ), 
is particularly bad and all personnel who worked in or visited this 
locality suffered from a virulent form of malaria. There was also 
an  outbreak of plague in the centre of the area necessitating inocu- 
lation of all personnel, a9 A preventive measure. 

This was the first post-war field season and the difficulties 
resulting from war such as high prices, shortage of food duff, labour 
and transport, and the uncertain political sitnation, only magnified 
the problems of all personnel already somewhat overawed by the 
new experience of their first field season. 

In  a predominantly jowar producing area, a factor introducing 
additional complication was the rationing of essential foodstuffs 
among the personnel most of whom were rice consumers. 

A feature of considerable importance and advantage was the 
supply and uae, for the first time, of motor transport for field work, in 
p a w  time, but much difficulty had to be faced for want of sufficient 
e p r e  prta and t o o k  The supply of petrol ooupons WM eomewhat 
Ma& etithe start but later became very satidfeotory. 
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The laying of pillars a t  intervals in fields to form bench marks 
led to distrust and suspicion in the minds of villagers regarding 
sub-division and partition of their holdings and often resulted in 
tampering and destruction. 

144. Recess work.-The party was organized for recess into 
5 sections as follows :- 

One Advanced Air Survey Section. 
Two Air Survey Sections. 
One Computing Section. 
One Training Section. 

The Advanced Air Survey Section under Mr. Husain Khwi 
( Division I1 ) carried out the air survey and mapping ( detail 
end contouring ) of 3 congested sheets. 

The two Air Survey Sections under Messrs. M. C. K.  V. Reja 
and R. S. Remamoorthy, Topographical Assistants, under the super- 
vision of Mr. G. E. Bower ( Class I1 ) carried out the air survey 
( detail only ) of 6 sheets. 

The Computing Section under Mr. B. P. Rao (T/Computer ) 
completed the computations and records of a11 the traversing and 
levelling carried out during the field season. 

The Training Section under Mr. C. Sivaraman ( Class I1 ) 
completed the training in elementary air survey of 3 Topogrephical 
Assistants and 11 Lower Subordinates. 

Three Topographica.1 Assistents underwent e course of 
advanced air survey training. 

Eight Lower Subordinates underwent a course in elementary 
computing. 

Five Topographical Assistants and 6 Lower Subordinates pro- 
ceeded on a course in plane-tabling. 

Due to the inexperience of personnel and the necessity for their 
training, the productive worlr of the party was not very high. 
Roughly speaking 50% of strength was only available for pro- 
ductive employment. 
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DIRECTOR:- Colonel O. H. O3mtlston, M.c., to 5-7-47. 
{Colonel G W Gernmell, I .A.  fmm 6-7-47. 

ASSISTANT DIRECTOR :- Mr. C. T. Hurley, to 6-7-47. 
{Mr. N. L. Guptn, F.E., from 54-47 to 14-8-47. 

145. Summary.-The Director, Military Circle, Survey of 
India, was also the Director of Survey, India Command. I n  the 
latter capacity he was head of the Military Survey Service of the 
Army in India, the work of which is not covered by this report. 

The civil responsibilities of the Director, Military Circle during 
the period under report were small, except t o w ~ r d s  the close of the 
period when he was placed in charge of arrangements for Partition 
( see page 6, para 5 ). 

The units administered by the Military Circle were-( 1 ) Stores 
Office, Surveys ( until 1st March 1947 ) and ( 2 ) Survey Training 
Centre. 

STORES OFFICE, SURVEYS 

I 46. General.-The Stores Office, Surveys, was placed under 
the Military Circle for convenience during the war when the bulk 
of survey supplies were received from military sources and the 
office skrved as the stores depot for supplying military survey units. 

This arrangement ceased to have advantages after the con- 
clusion of hostilities, and on 1st March 1947 the office was trrtns- 
ferred to the administrative control of the Director, Geodetic Branch. 
( .pep nlao page 3 1, prim 9 1 ). 

SURVEY TRAINING CENTRE 

(Major J. Gidmsn, M.B.E., I .A.  up to 1-12-46. 
Surcry Trn in ing  0fic~r:- )r H. ReU, I.A., from 2-12-47 to 31-7-47. 

i k : o r  Jiwao Bhph, s . r . B .  from 1-8-41. 

147. General.-The function of the Survey Training Centre 
remained the same as laat year namely to arrange for posting of the 
personnel released from the military survey service to their civil 
units. 

148. Personnel.-The strength of the Survey Training Centre 
w w  1 C h s  I officer and 8 clerks. 



PART 11.-MAP PUBLICATION AND OFFICE WORK 

From 1st April 1946 to 14th August 1947 

149. Progress of Map publication.-Indexes D to G, a t  the 
end of this report, show the progress of surveys and publication of 
all standard series of modern maps, excluding those maps which 
are "Restricted" and not available for sale to the public. 

1 5 .  Work of Map Drawing and Printing Offices.-The work 
of the drawing and printing offices of the Department for the 
period under report is described in three sections of Part  I1 of this 
report, as follows :- 

Section X ( page 56 ) gives statistics of map publications, 
extra departmental printing undertaken and 
map issues. 

Section. X I  ( page 61 ) describes the work of the drawing 
offices and includes two tables which quantita- 
tively summarize this work. 

Section X l I  ( page 63 ) describes t,he work of the printing 
offices. 

I 5 I. Map Publication Policy.-The period under review was 
one of considerable activity in all branches of Map Publication. 
Demands for map drawing and reproduction for the army continued 
to be heavy and civil demands increased, especially as the date for 
the partition of India drew near. A large amount of publication 
work was also undertaken in connection with projects for the 
Central Waterpower, Irrigation and Navigation Commission. 

At the enti of the war, stocks of a11 maps had fallen very low 
and an urgent programme to replenish stocks was necessary. Owing 
to this urgency, the publicat,ion of tie partmental sheets \vas confined 
mostly to reprinting without any change in the bocly of the map. 
As an irlterirn measure also, the war-time expedient of printing the 
standard topographical serios in two or three colours continued. 

T t  wa8, however, felt t,hat a t  least one up-to-date map series for 
the whole of India, must be maintained and printed in full colours. 
With this in view the maintenance of the &-inch compiled series 
was dropped and re-issues of the l-inch serios postponed till justified 
by revision surveys, so that most of the avnilal~le drawing power 
of the department coald he concentrated on the re-issue or re- 
compilation of the l-illch scries. A new colour scheme for the 
a-inah ~eries  consi~t,cnt with legibility and economy ill printing 
was tried and adopted ns an interiln nleauure. 

Recerlt,ly there has been a groat delnand for up-to-date editions 
of Yrovinccr mapwvhic>h neces~it~ntctl an  examination of the existing 
procedure with a vicw t,o simplifying and accelerating it. A rapid 
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method to  produce these maps directly from engraved prints of the 
1/M "Carte Internationale du Monde" series was adopted with 
success. This has resulted in the saving of a considerable amount 
of drawing work. 

Though the practice of having separate colour originals was 
not successful, separate name originals have come to stay. Experi- 
ments to find out the quickest and the most satisfactory method 
of preparing name originals were carried out. The war-time 
acquisition of a "Monotype Keyboard and Casting Machine" in 
the printing office, introduced the use of "Gill" type on our maps 
and proved to be invaluable in view of the difficult position regard- 
ing availability of imported type founts. 

I n  order to  utilize as  fully as possible the map production 
plant and equipment installed during the war commercial and 
extra-departmental work has been undertaken to a large extent ; 
and demands for lithographic printing from other departments 
have been encouraged so far as shortage of skilled personnel permit it. 

After the cessation of hostilities, mobilized British photo-litho 
technicians employed during the war in the Hathibarkala printing 
offices were used to train Survey of India personnel in multicolour 
half-tone lithographic printing and in other processes which have 
not been previously used in our offices. Demands for lithographic 
printing work from other Government departments have been 
heavy and some of these have had to be refused through went of 
sufficient staff. 

During the period under report, the printing worlc of the whole 
department was controllecl by the Director Map Publication. 

Dehra Dun. Director, Map Assistant Director, Map Publica- 
Publication tion ( I ) 

Lt.-Col. G .  W. Gemmell, LA., to 22-6-46. Mr. M. M. Uanapatty, B.A., to 17-4-46. 
Lt.-Col. J .  B. P. Angdn, M.R. F... R.E. .  from Rai Sahib D. N. Banerji, L.o.E., 

23-6-46 to 17-8-46. from 18-4-46. 
Major H. W. Wright, o.B.E., R.E., from 

18-8-40 to 24-6-47. Assistant Director, Map Publica- 
Major Uembhir Singh, I .A. ,  from 26-5-47. ti0n ( 2 ) 

Deputy Director, Map Publics- Ceptai" 1,. H. Willisma, R.E., from 1156-46 
to 6-6-48. 

Lt.-&I. O.  W. Gernmell, I.*., from 7-6-48 
Mejor R. C. N. Jenney. n.n., to 8-4-46. to 22-6-46. 

I,t.-Col. G. W. Gemmell, I.*., from 9-4-46 Mr. A.  Ahad, B.SC., from 23-6-46 to 81-7-47 
to 14-5-46. Mr. M. 1). Nengia, B.A., from 1-8-47. 

Major Qnmhhir S i n ~ h ,  I .A. ,  from 1-5-47. No. 6 Drawing Ofice 

Oflcer on Special Duty O&.H in charge- 

&ptnin L. H.  Williams, R.E. ,  to 8-6-48. Mr. F. J. Urice, from 1-4-48 to 14-6-46. 
,, A. Ahnd, B.RC., from 15-5-48 

to 18-6-46. 
Executive Oflcer .. F. J. Orice, from 18-6-48 to 2-6-47. 

Mr. N. N. Churkcrhr~tty, L.P.E., to 17-1-47 ,, A. K. Sen OIIP~A,  c.H., from 3-5-47 
and from 28-2-47, to 18-5-47. 



PERSONNEL 

No. I Drawing Ofice 
Ofier in charge- 

Mr. A. K. Sen Gupta, c.H., t o  31-5-47. 
,, H. M. CkitcheU, from 1-6-47. 

Class I1  O.C. Adm.- 
Mr. A. K. Sen Guptn, c.H., from 18-1-47 

t o  27-2-47. 

Claas II- 
Mr. M. M. Ganapatty, B.A., t o  13-5-46. 
,, A. Ahad, ~ . s c . ,  t o  22-6-46. 
,, P. S. Shinghal, c.E., t o  20-6-46. 
,, A. K. Sen Gupta, c.H. ,  t o  17-1-47, 

from 28-2-47 to 2-5-47 and from 
1-6-47 t o  14-8-47. 

,, G. C. Aggarwala, B.A. 
,, J. N. Kohli, from 20-5-46. 

Class I I  ( Probationer )- 
Mr. K.  Venkataraman, B.A., from 22-4-46. 
,, I. C. Dev, B.SC. ( Hons. ), 

from 22-4-46. 

. ;, Muhd. Ishaq, B.A. ( Hons. ). 
from 22-4-46 to 14-8-47. 

U.8.S.- 
Mr. Chulern Hman, to  10-12-46. 
,, G. S. Bagchi. t o  3-9-46. 
,. N. C. Roy. 
,, J. R. Chibbar. 
,, B. P. Rundev, t o  24-11-46. 
,, S. I. H. Nsqvi, t o  2-8-47. 
,, Jagan Nath, ~ . s c . ,  t o  1-1-47. 

Topo. Assistant- 
Mr. I. C. Dcv, n.sc. ( Hona. ), t o  21-4-46. 
,, K. Venkataraman, B.A., t o  21-4-46. 
,, Mohtl. Ishaq, B.A. ( Hone. ), 

t o  21-4-46. 
,, %lohtl. Munir, u.A., t o  14-8-47. 
,, K. R. Rasu, to 31-7-46. 
,, P. C. Malik, n.sc., from 23-6-47. 

Photo-Litho Ofice (Hathibarkala) 
C h i ~ f  Manager-Mr. L. H .  Mordue, 

from 1-5-4i. 
Monngcr-Mr. 1,. H. Mordue. 

Map Record h Issue Ofice 
( Hathibarkala ) 

Works Ofice ( Hathibarkala ) 
Rlactricnl Sngrwrr-Mr. A. 1,. Sood. 
NOTE.-( i ) Tlw charge of No. 6 Drnwing 

Office was tramferret1 to  
Mr~rrer from 14th May 1947 
1111rl the chnrgc of No. 1 
Ilrawing Office wna trans- 
ferred from ('nlcrltta to Hathi- 
hrkalm, Whnt Diin from 
14th May 1047. 

( ii ) Cslcrrttn offices were under 
tho atlminhtmtirs m a t r d  of 
the Diwobor Map Pl~hlicatinn 

and under the  direct control 
of the  Deputy Director Map 
Publication up  t o  28-2-47. 
From 1-3-47 they transferred 
to the edminiatrative control 
of the Director Enstern Circle. 
Personnel of the Calcutta 
a c e s ,  reported under Director 
Eastern Circle, are not re- 
peated under Director Map 
Publication. 

Shillong. Director, Eastern 
Circle 

Lt.-Col.D.R.Crone, c.I.E., o .B.E. ,R.E. ,  
t o  18-4-46. 

Lt.-Col. C. A. K. Wilson, o.B.E., R.E., 
from 19-4-46 to 17-2-47 in addition to  
the charge of No. 5 Par ty  from 9-9-46 
t o  3-1 1-46, the charge of No. 12 ( A.S. ) 
Party from 1-10-46 t o  9-10-46 and the 
charge of No. 5 D.O. t o  24-11-46. 

Major R. T. L. Rogers, R.E., from 18-2-47. 

No. 5 Drawing Ofice 
Ofleer in charge- 

Lt.-Col. C. A. K. Wilson, O.n.E., R.E., 
t o  24-1 1-46. 

Mr. K. C. Gowain, B.A., from 25-1 1-46 
t o  4-6-47. 

U.S.8.- 
Mr. A. K. Talapatre, mA., t o  30-4-47. 
,, A. K. Maitra, B.A., from 3-5-46 

t o  30-4-47. 
The charge of No. 5 Drawing Office 

\VIM transferred to  Calcutta on 5-6-47 hut  
the two last named personncl remained in 
ShiUong till the end of the period under 
report. 

Calcutta. Deputy Director. 
Eastern Circle 

Major I. H. R. Wilson, R.E., to 18-4-46. 
Lt.-CoI. C. A. K. Wilson, o.B.E., R.E., 

from 19-4-46 to 5-9-48. 
h j o r  R .  'r. L. Rogers, R.E., from 6-9-46 

t o  28-2-47. 
Major It .  S. Kalha, r.A.,  from 1-3-47 

t o  1-6-47. 
Mr. n. N. Sal~n, M.SC.,  from 2-6-47 in d d i -  

tion to chnrgo of M.R.I.O. 

No. I Drawing Ofice 
O f i r  in charge- 

Mr. C. P. E. nnvcnport, t o  10-5-45. 
Claaa I 1  - 

Mr. S. (:. Chatterji, B.RC., tO 10-5-47. 
,, P. C. h b n  Qupfn, m.sc., t o  10-5-47. 

1J.8.S.- 
Mr. N. C. Naug, t o  10-6-47. 
,, H. K. Kar, from eC-3-17 to 13-4-47. 
,, Mahebat Ali, to 10-5-47. 
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Topo. Assis lanG 
Mr. H. K. Kar, from 14-4-47 to 10-5-47 

( Re-employed ). 

No. 5 Drawing Ofice 
Oficer in  churge- 

Mr. C. P. E. Davenport, from 11-5-47. 
Cla.95 zz- 

Mr. S. C. ('hntterji, R.BC., from 11-6-45 
t o  5-6-47. 

,, P. C. Sen Gupta, B . Y ~ . ,  from 11-5-47. 
U.S.8.- 

Mr. N. C. Naug, from 11-5-47. 
,, Mohabat Ali, from 11-5-47 t o  14-8-47. 

Topo. Assisiant- 
Mr. H. K .  Knr, from 11-5-47 t o  14-8-47 

( Re-employed ). 
,, G. S. Bagchi, from 11-5-47. 

Photo-Litho Ofice 
Manager-Mr. K .  L. Dev, to 15-8-47. 

Asstt. Manager- 
Mr. H. G. Phillips, t o  14-8-47. 
,, C. V. 51. Hayman, t o  26-8-47. 

Map Record & Issue Ofice 
Oflcer in charge- 

Mr. B. N. Saha, hr.9 c... to 4-5-46. 
Major R. S. Kalha, r . . ~ . ,  from .5-5-46 

t o  3-7-46 in addition aa D.D.M.P. 
Mr. B. N. Saha, M.SC.,  from 4-7-46 

to 1.5-8-47. 

Engraving Ofice 
Mr.. A. It. J .  1)alzirl. Head Engraver, 

from 1-4-46 to 23-4-47. 
,, (:. J .  S ~ I ~ ; I ,  OfFg. Heat1 Engraver, 

from 24-4-47 t o  15-8-47. 
,, (1. .T. Saha, t \~ut t .  Head Engraver, 

t o  23-4-47. 

Dehra Dun. Director, Geodetic 
Branch 

Colonel O .  Slater, a1.c.. to 26-3-46. 
Major J. S. O .  Jelly, B.E., 

from 27-5-46 ~ I I  6-7-46. 
Colonel 0. Slater, M.C., 

from 7-7-4fi to 17-H-46. 
I.t.-(:trlonc*l d .  1%. P. Angwin. R.E., 

- from IR-8-46 t o  12-10-4f;. 
Allrjor R. H.  Snrns, R.E., from 13-10.46. 

No. 2 Drawing Ofice 
Ofltccr in  charge- 

Mr. A. F. Murphy, t o  1-11-46. 
,, R . L . G h e i , ~ . r . ,  

from 2- 11 -46 t o  C): 12-40. 

hIr. R. L. Ghei. B.A., 
from 11-5-47 t o  13-5-4i. 

,, K.  C. Gossain, B.A., 
from 14-5-47 t o  15-8-47, 

Clua.9 II- 
Mr. R. L. Ghei, n.A. 

U.S.8.- 
Mr. S. R. P. Mathur, B.W. 

T o p .  Aseialant- 
Mr. Mustan Singh. 
,, Gurcharan Singh. 

Photo-Zinco Ofice 
Oflccr in charge- 

Mr. W. Stopfortli. 

Letterpress .Piinling Section 
Mr. H. H. Williams. 

Forest Map & Map Record Ofice 
O&e+ in  charge- 

Mr. J .  B. Lal. from 1-4-46 to 3-13-46. 
Captain Gambhir Singh, I.A., 

from 6-12-46 t o  27-12-46. 
Mr. J. B. Lal, from 28-12-46. 

rJ.8.S.- 
Mr. A. S. Mntlub Ahmed, 

from 1-4-46 to 30-6-47. 
,, S. C. Mukherjee, from 1-4-46. 

Bangalore. Director, Southern 
Circle 

Major I. H. R. Wilson, R.E. ,  t o  6-7-47. 
Mr. M .  R. Nair, B.A., from 7-7-17. 

No. 4 Drawing Ofice 
Oflcrr in ehdrgc- 

JIajor I. H. R. Wilson, B.E., 
from 19-4-40 to 10.6-46. 

l l r .  XI. R. Sair. B.A., 
from 11-8-48 to 8-12-46. 

Major I. H. R. Wilson, R.E., 
from 9-12.46 to 1- 1-47. 

Xlr. M. R. Nair, B.A., from 2-1-47. 

I 'hua [ I - -  
Mr. J. A. CnbruI, from 27-7-46 to 30-0-40. 
,. n. B. Kl i t t~ppa ,  from 1-10-46. 
,, M, N. Kntty,  R.A., from 1-10-40. 
., M. W. Knlappa, B.A., 1H-3-47. 
,, K. B. Ml~thannn, from 13-8-47. 

Cr.N.R.-- 
Mr. H, N. Ynrti R$o, LA., 

from 19-4-46 to 14-2-47. 

., N. M. Bopiah,  from 18-4.46. 

., A.  Shammne, 
from 25-8-10 to 15-1-47. 

. .  . 

. ,, Huv~sin  Khan, 
from 1-10.46 to 30-4-47. A. F. hlolurphy, 

from 9-14-48 t o  10-6-47. 
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Mr. Mohammad .4hrl11l Azim, T.V.S.BI. 
from 31-5-47 

Topo. A e a i s t a n t  
Mr. R. Mariadnss ( Re-employed ). 

from 19-4-46. 
,, H. N. Muri Rao ( Ra-employed ), 

from 16-2-47. 
., P. G .  Balachandra Menon, B.A. 

( Hona. ), from 1-7-47. 
,, 8. Muthukrishnan, B.A., 

from 28-14-46. 

Murree. Director, Frontier Circle - 
Major H. W. Wright, o.B.E., R.E., 

to 14-8-48. 
Major R. C. N. Jenney. R.E., 

from 15-8-46. 

Deputy Director, Frontier Circle 
Major H. W. Wright, o.B.E., R.E., 

to 18-4-16. 
Major R. C. N. Jmnev, H.E. ,  

from 19-4-46 to 13-5-46. a ~ l t l  from 
5-9-46 to 7-1 1-46. 

Major J. S. 0. Jellv, R.E., 
from 14-7-46 to 4-9-46. 

Majnr R. C. A .  Edge, M . D . E . ,  R.E., 
from 8-1 1-48. 

Oflcer-in-charge, Administration 
Mr. R. N. Hwtir. 

Oficer-in-charge, Reproduction 
Section 

Mr. BLagat Singh. 



X.-PUBLICATIO.NS, EXTRA-DEPARTMENTAL 
PRINTING AND MAP ISSUES 

152. Publications and Extra-departmental Printing.-The 
publications of the department during the period under report and 
printing done for other Government Departments and the public 
are summ~rized in the following tables : 

Table I ( a ) Departmental maps. 
Table I ( b ) Extra-departmental maps. 
Table I ( c ) Litho-printing, other than maps. 

The progress made up to the end of the period under report in 
publication of the main series of topographical and geographical 
maps produced by the Department is given in Table 11. Table I11 
shows the letterpress publications for the period. 



PUBLICATIONS AND ISSUES 

Table I( a )-Departmental Maps published 

- - ~~ - 

 NOTE.-^^ addition to the printing summarized above the following miscellaneous departmental printing wes also oarried out :- 

Class of maps 

GENERAL MAPS 

Mape of India . . . . 
GEOGRAPHICAL MAPS 

Southern Asia Seriee .. 
Carte Internationale du bIonde . . 
International Civil Aviation 

Organization . . . . 
TOPOGRAPHICAL MAPS 

Quarter-inch ( JIodern ) . .  
( Preliminary ) . . 
( Provisional ) . . 

Half-inch ( &lodern-Primary ) 
One-inch ( Modern ) . .  
Old Style ( I' & b' Primary ) . . 

SPECIAL MAPS 

Provinoe M a p  and M a p  of 
States . . . . 

City and Town Guido Mnps . . 
Index M a p  . . . . 
Miscellaneous Mnps. Charts, 

Diagrams, ctc. . .  . . 
TOTAL . . 

I Number of Originals I Numbor of Number of Originah I Number of 
Offico for Litho I prints for half-tono I printa 1 reproduction reproduotion, etc. 

I -- - - - - -- - - . --- - - 
1 I 

Map Publication I 
I 1,030 707 1 4,610 

DEHRA DUN 

I Ooodetic Branch 1 961 1 3.702 , . . . . 
- . -- -- -- -- -- - 

CALUUTTA 1 Eaetern Circlo I 1,604 I 12,766 I . . 
I - -  --- - - -  -.-- - 

M W ~ ~ D E  I Frontier Circle I Datn not available 

The above figurw include preliminary materials prepared for uee in surveying and mapping, e.g., blaok prinh for moeeioe, blue prink for fair mapping, eto. 
Approximate since the stock coneiets of different etyles of maps whioh vary in prico. 

t For departmental w e  only. 

New Publications Revised editions, new editions and reprinta 

Scale 

Number of copies printed Value Rupeea 

- 

n 
- 

E 

- 

I . - - - - ~- 

DEKRA DUN 
-- . 

CALCUT~A 

Eastern 
Circle 

6,000 

. . 

. . 

. . 

. . - - - 
I 

DEERA DUN DEHRA DUN 

Various 

1:2Million 
1 : 1 Million 

l e = 4 m i l e s  

1' = 2 miles 
l " = l m i l e  

Various 

1 : 1 Million 
Various 

- -  ~ -. - 

CALCUTTA I M-EE 
- - - 

Map Pub- 
lication 
Office 

14,095 

. . 

. . 

. . 

12,569 
13,923 
7,600 

72,472 1 
14.57.842 

4,200 

. . 
1,861 
2,395 

31,907 1 

. . - - - -- 

DEBRA DUN 
. . 

CALCUTTA / M ~ R E E  

16.18.564 1 22,47,976 ' 12.39.918 
1 I . i 51,36,456 16,65,899 21.58,964 13,11,510 

I I I 

. -. . -- .- -- - 

Geodetic 
Branch 

. . 

. . 

. . 

- -- - 

Geodetic TOTAL Map Pub- 
Branch lication 

I O5ce 

54,632 ' 1,15,704*1 2,2""19*1 
20,884 1 . . 
1 4 0  . .  i 1,100 
72,472 ; 82,049 1 43,400 1 

14,57.842 17,85,487 1 8,17,172 
6,300'1 1,3 1,709 85,530 

1 3,82,892 

l l  i 21 I . .  1 . .  1 32 1 6 2 7  1 893 1 486 j . . 1 2005 
I I 

Map Pub- 
lication 
Office 

. . 

.. 

. . 

. . 

. .  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
82,049 

17.85.187 
1,31,709 

TOTAL 

6 

. . 

. . 

Geodetic 
Branch 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. 

TOTAL 

. . 

. . . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

- 

Map Pub- 
lication 
Office 

3 

. . 

. . 

Eastern 
Circle 

. .  1 . .  

. . . . 

. . 

. . 1 : :  

. . . . 

2 1  11 

I i 
. . 13,923 
1,100 I 8.700 

-- 

Eastern 
Circle 

2 

. . 

. . 

- 

Geodetic 
Branch 

. . 

. . 

. . 

Frontier 
Circle 

4 
0 

5,000 

. . 

. . 

. . 

43,400 
8.17.172 

85,530 

6,655 
60,790 

I . .  

Frontier 
Circle 

I . . 

6 
2 
1 

19,095 

. . 

. . 

. . 

. . 

. . 

. .  

1.15.704 2.24.619 

- a a 

6,666 . . 16,246 
62,351 3,903 1,16,293 
2,396 . . . . 

i 
I 

1,33,026 : 0,650 

19 29 , 9 1 57 
576 1 646 1 304 8 1526 

80 6 1  ! 1 139 
I 

I 
I 

. . . .  1 6 1 i 5 
I 

1 . . 16 16 
4 . . 4 

121 
I 

. . 

95 
. . 
1 

. . 

27 
. . 
. . 

18,166 

. . 

. . 

I . .  
1 . .  
j . .  

1 32 

I 

3.160 1 

+ 1,97,921 

j . . 
.r( 

*3 128 
2 1 2  

1 2  ' 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

2 

al 

2 
r;: 

g 

Y 

2 
" a 

a" 40.80.501 
2,21,439 
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Table I( 6)-Extra-departmental Maps printed 
I 

New publications Revised editions, New editions and reprints Number of copies printed Value Rupees 

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

D E I ~ A  DUN CALCUTTA M ~ R R E E  1 / CALCVTTA M U ~ R E E  Claes of >rape DEHRA DUN 
- - - - - .. ~ 

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

TOTAL Map Pub- Geodetic 
I 

- 

i I 
Pmntier / TOTAL Map Pub- / Geodetic / Eastern Frontier 

Circle ha t ion  Branch E&5y Circle I lication Branch Circlc I Circle 
7 

I O5ce 1 -- Office I Office ! ! 1 

I- -I--I 
- 

I PRINTED FOR THE I i I I 
I 

DEFESCE  FORCE?^ 1 I 
! 

I 
I 

1 ! 1 i i I 

I 

i Geographical Maps i I I ! I 
Hind 5000 1/M 1 I I 

I 

. . . .  , . .  , . . 1 10 68,690 1 16.083 i 37:f00 1,21.673 . 25,722 : 6,031 ! 13,960 , 1 
Hind 1080 . . . . 1/2 M . . . . m . .  . . 1 3  23,849 23,849 . . 8,944 . . 

i 
I 

Other Hind Series . . . . Varior~s 9 11 . . . .  i 11 1,47,818 ' 23,118 , 8,.>00 1 

I 
1,79,436 56,431 8,(i69 ' 3,187 , 

1 I I 1 
Special Maps I 

I I I 
Mansnme and Radius  map^ . . : Varioue . . I .. . . ! 3 i 2,450 

1 2,450 I . .  . .  , . .  4,765 1 
Cantonment. >laps . . . .  ! . . . . 8 . . 5,616 : . . 9,020 1 . . I 

I 
Miecellnnrour ?rlnp.  . . .  , 26 . . 97 i 123 102 1 . .  , .. i 

1,04466 ! 2,59,331 . .  76,1351 3,: 
Plan8 nnd Diaprama .. , . . . . 1 110 ! 110 . . . . . . 1,41,076 ' . . . . 25,396 : 

1 -- .. i . a  -- 
Total . . 265 1 1 9  1 3 8  6 9,16,8ll 68,666 1 12,79,167 3.40,484 , 32,664 j 1,25,432 2 4,! 

a ! ?d - - 
d 

.- 
PRINTED FOR OTHER r c 
-lmmmmm OF T ' d 

T%??YR.~I, AND PROVM- j I I 
I CIAL O O V E R ~ % ~ N T S  I 

Y N a p  for Irrigntion. Hytlro- i c i I ~i 
elcrtric anrl other projects . . : 4' = 1 mile . . 7 '  27 . . . . 2,22,522 . . 80,385 9,248 i E 

PO. nl. . . 2- = 1 milo . . . . 4 j  4 . . 2,000 . . . . 2.626 / i 
Do. Do. .. Vnrious 29 . . 20 ; 49 . . 1 . .  28,940 7,727 

Largr nralr Town 3111ps . . . . . . 7 7 . . ' : :  . . I . . 17,700 z J 17.700 . . . . Forrit .\Inpa . . . . . . . . . . . . . . I 146 ! 16,070 . . 
I 

. . ; 16,727 / 
3Iiscc~hneonn Maps. Ylnns. Chnrt.8 P i and Diagmrnn . .  . . 104 3,414 27 1 1  ' . . 1,86,237 1 61,423 95,315 3,42,975 36.804 1 22,215 37,238 1 135 : 3,176 

.. i i 
I 9  

1 133 1 ,55 Total . . , 3,213 1 3,501 1 27 1 172 44,531 i 1.19.327 60.@20 I i . .  1 6,30;301 1 - I ----- 
! I I ! 

PRTXTED FOR CONMER- 
! I 

~ A I ,  FIRMS AXD THE i 

PI'HLIC' - 1 
I 

lllisceUaneoi~n 1 1 ~ ~ .  Pl~nn.  Charts j i and D i a p m s  . . . . 14 . .  , 123 02,14,382 78,731 1 . . 1 7/.080 ( 1.41 
I .- -- 

I Total . . ' 123 : 1 137 ) 10 i . .  62,14.382 I 78.731 . . i 7 1 . ~ 8 ~  ; 1.40 
I 

1 . .  j 1.26.625 

TOTAL . . 3,544 81,23,766 4,83,746 
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Table I( c )-Litho-printing other than maps 

Number of items printed ~urnbbr of coloura printed Number of copies printed Value Rupees 
- -- -. 

DEHRA DUN 1 CALCUTTA 1 MDBREE 1 
I Items - . . . - .. - - - i  

Map Pub- ; Geodetic Emtern Frontier TOTAL 
lication Branch / Circle 1 Circle 

Office 
.- - - . 

I 
I 

I PEPART\iENTAL WORK I 
! 

'cutera . . . . . . . . . . . . . . . . . . . . . . . . . . I 

. I 
lcwtlt-ts . . . . . . . . . . . . . . . . . . . I . . 

I 

. . . . 
dismllaneoua . . . . 82 86 . . . . 1 . . 94,049 : 96,521 802 j . . 3,825 

-- 
. . 1 1  96,621 I 4.027 

I 

-- - - - - - - I 

I 
' F O R ? '  

i STRA-DEPXRTME?UTAL WORK I , . 1 

m c  ! 

I I I ! 
I 

Poetera . . . . . . . . 53 2* . . 2* 2,75,109 / 2,75,109 59.692 . . 
BooLlsts . .  . . . . . . . . . . . . . . . . . . . . . . . . 
YIisceUenw)uq . . . . 1 * . . . . 21.96.681 1.26.249 / . . 1 6,237 1,31,486 

i I 1 

Total . . . . 
-- - ...- - -- 

l 

E P U ~  

:S'TR.4.DEF'ART>lEX'TrSL WORK 
FOR wMMERC?AL 

I 
Pcstcrs . . . . . . . . 
R m k h  . .  . . . . . . . . 10,040 . . 40 1 23,843 

i 

1 Ymellan~v~r~s . . . . . . . . . . 40 j 40 
" I i 

'- 
I I i I 

Tt~tal . . 9 . . : 2 ;  2 1 i 23,883 

! I ! 
.. -- -- .- , . - , 

1 

'CYTAL FOR ESTRA.DEPART- , 
L L ~ O P R ~  ! 

RR THAN MAW 
1 I 

I - I A .  i . . 9.7 / . . I 2,326 2,609 3 i  . . 3 0 22,64,23O 1 . . 2.27,845 1 / 2,14,801 
I I 

I ! I I 

Aremge colom printing. 
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Table 11-Progress in Publication of Modern Topographical 
and Geographical Maps 

Note :-( 1 ) I n  the Carte Internationale du Monde series are also included those sheets 
of the modified in ter~~at ional  style on 1:M scale which have been published 
for the defence serv~ces and avlation but wh~ch  have not as yet  been issued 
In r?grdar international style. 

I INDIA 
- -- 

( 2 ) The numbers of sheet3 remaining for completion are calculatrd on the 
total areas shown ill the indexes relevant t o  each series given in the Survey 
of India map catalogue. 

INDIA AND ADJACENT TERRITORIES 

* Thi3 series hns sillc? be-n abandoned. 

Table 111-Letterpress Publications 

Maps Published 

Primary . . 
Compiled . 

Remaining 
( Approx. 

Primary 

Compiled . . 
. .  

Total ( Approx. ) 

Gritl dnta Triangu'ntion Pamphlets-( 14 kinds ). 
Tirlr Tnhlc Ro1nl)ay 1!)47. 
Tide Tnl~len Inrlran Ownn 1948. 
h s t  of I ' I I ~ ) ~ I C ~ ~ I O I L R ,  Surrey of Ind~u .  
Tide Tnhlc Rangoon 1947. 
Levelli~lg Pamphlet 84. 
Supplement to Survey Rescnrrh series, Pamphlet No. 1, Par t  I 
Survey Research Ser ic~,  Paml)hlet No. I ,  Par t  I. 
T ~ v r l l ~ n g  Pamphlet 48. 
Tr lnn~u la t~on  ~n Afghunistan. 
Mrrnolrn of Survey Rosearch I~lst~Lute,  Vul. I ,  No. I. 

I"= 1 
Mile 

3,355 

1"=2 
Miles 

--- 

266 

/ 757* 

I 
I 

97 7 4 5 ~  

--- 

r I 
1/M 1 1/2M 

4,100 ( 1,420 I 431 1 
49 1 1 18 / 20 

1"=4 
DIiles 

24 

325 

G 

76 

Province 
ands ta t e  

Maps 

19 42 

7 

Southern 
Asia 

Scries 

-- 

15 

Carte Inter- 
nationale 
du  Monde 

I 
--- - 

International 
Civil Aviation 
Organization 

Maps 



58 GENERAL REPORT 

Table I11 ( Condd. ) 

Technical Instruction No. 3. 
hvelIing Pamphlet 64. 
Civil Activities Report Suwey of India, 1945-46. 
Levelling Pamphlet 65. 
Levelling Pamphlet 73. 
Silvicul ure Research Code, Vol. I. 
W h  &arch Seria  Pdmphlet No. 1. Part I. 
~&cfdoone to Survey Service Pocket Book. 
GiPd D 'ta Triangulation Pnrnphlete ( 9 kinds ). 
~ o m c t % n s  to Research Series, Pamphlet No. 9. 
Corrections to Topo Handbooks ( 2 kinds ). 
Air Survey far Development. 
Addendum and correotiom to Grid Data Triangulation Pamphlets ( 2 kinds ). 
Addendum to Levelling Pamphlet 53. 
Departmental Paper No. 17. 
Tide Table Indian Ocean 1949. 
Tide Table Hooghly River 1948. 
Tide Table Bombay 1948. 
Tide Table Rangoon 1948. 

Map Catalogue, Public Edition. 
Half-tone block Anaglyphs. 
O.H.M.S. Slips. 
Farm 0.104. 
Form 0. 166. 
Requisition Book. 
Letter head M.R.I.O. 
Cash Memo. Original and Duplicate. 
Loom leaf ledger. 
Railway Chahn Form. 
Model Copy Book. 
Add.  Regi~ter fdips. 
Letter Head. 
Map Bundle Label. 
Map Card. 
Store Ledger Issue, Receipt. 
Economy slips. 
Calcutta and Howrah Guide Map-Alphabetical Index to names. 
Annnal correct,on to the set of Maps. 
M.R.I.O. Register of Original form, etc. 
Slip of Map Catalogue. 

1. Miscellaneourr Departmental Forms. 
2. Speoial Footnote& etc. 

Outturn Of Letterpfess Pribting gections - d 

Section 

&hra Dun . . 
Calcutta . . 

TOTAL . . 

Copbe printed 

17,02,787 

3,17,198 

1llb,10,983 . ' L 

Items of pages 
publiehrd 

960 

762 

1,722 . . - - .  - .  . 

Impressions 
pulled 

h,23,614 

5;17,592 

W,41,2oe ... . . 
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153. Map Issues--The issues of both departmental and 
extra-departmental maps made during the period under report by 
the various Survey of India offices are shown in Table I V  below. 
Table V, which follows, gives the stocks of maps held on 14 August 
1947, of both deparhmental w p s  and extra-departmental maps 
normally stocked for gale. 
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Table V-Stock of M a ~ s  

( This table gives the stock as on 14th August 1947 of Departmental maps and those Extra-Departmental maps of which stocks are held lor gale ) 

I 1 CALCUTTA / BANGALORE DEHRA DUN 
I 

MURREE 1 TOTAL 

I 
-- I .. - -. - - - 1 Numbcr of I Present 

- I -  copies ( Face Value 
\umber of P r e m t  N b e  of P n r n t  N ~ ~ t n l ~ r r  of Present Number of Present Number of Present in B ~ O C *  RE. 

copies Face Vnlue copies 1 Face Value copics I copies Face Valuc copies 1 Face Value 1 
I In stock 1 Rs. I in stock I Rs. in s twk  in stork Rs. in stock Rs. 

I I-- 

DEPARTMENTAL MAPS 

112 M Southern Asia Series . . . . 
1/M Carte Internationale du Monde 

" I . .  I . .  . . . . . . . . I 95 1 1,928 I 951 1,928 
I 

1/M International Civil Aviation Organizn- 
tion Series . . . . . . . . 

, I 
1/M India and Adjacent Countries Series* . 7,165 10,720 1 . .  1 . .  . . 1 . .  I . . . . 1 7,166 1 l 0 , 7 a  

I 

Quartrr-inch topogaphictll maps 73,544 73.744 1 1.269 1,539 i 1.34,753 1.34.883 / 14.110 14,242 1 2,23,076 I 2,24,408 
I I I 

I Half-inch topographical maps ( Primary I I 1 
and Compiled ) . . . . . . 1.67.060 1.70.690 2,097 2,856 2,43,532 2,43,682 16,519 19,294 4,29;20R 1 4.36.422 

I I 0 )  

One-inch topographicnl maps . . . . I 0,86.178 0.89.267 6,574 !4,186 10,39,973 10,40,198 60,449 75,570 17,99.174 1 18,14,221 
I 

(:rn~rnl maps o f  Tntlin, . . . . 1 2,464 3.848 153 , 161 5,955 1 11,209 279 1 372 , 8,841 I 
15,590 

I 
Mnps of 111lltnn I'rov~ncrs anrl States . . 1,798 1.623 1 34 1 50 2,210 1 5,617 124 310 ' ' 1 4.166 7,600 

I I. 2 z 1 

('ity and 'Town On~rlt. 3l:~pr . . I 
5,528 13,440 103 1 184 17,627 50,762 I 1,171 24,429 ! 06,564 

Misrellaneouu maps, rhnrt* lint1 cl~ngmms . 3,966 4,791 59 59 16,811 17,734 R29 43 1 1 d , 20,666 23.015 

EXTRA- DEPARTh1E:NNr~lL R'I,\P8 
STOCKED FOR SALE 

I I 112 M HIND 1080 Series 
I 

. . . .  1 . .  ' .  I . . 5.:?73 8 10,Fi40 . . . . 1 5,273 10,546 
I 

I I I 1/M HIND 5000 Seriea ( Army/Air Style ) . . 27,200 ' 81,600 . . . . 47.539 1,42,617 1,100 3,327 ! 76,848 1 2.27.644 

I Cantonment p l ~ n u  . . . . . . . . . . . . . . . . . . fi5.06Q 1,10,138 1 I 
I ! 66,069 1,10,138 

Forrnt mapv . . . . . . . . 1,69,477 3,03.861 I I 1,69,477 / 3.03,861 
" I . '  , " I . '  I I 

1,672 3,205 
I 

12,387 1 23,079 

Manceuvre ant1 Rndiuw m a p  . . 
" I 1,248 2,344 129 224 . . j . .  297 1 697 1 

I 
This series h i l ~  hren nhnntlonerl. 

MieeeUaneous m a p ,  chart8 and (lingrams . . . . . . . . I . . 12,387 ; 23,679 I . . 
I I I 

. . I 

I I 





XI.-WORK OF DRAWING OFFICES 

154. No. I Drawing Office, Dehra D5n.-The headquarters of 
this office were transferred from Calcutta to Dehra D i n  with effect 
from 14th May 1947. There is a continuous demand from the 
army for Geographical and Special maps and about one-third of the 
staff is employed on the preparation of Hind Series maps asked for 
by the Geographical Section, General Staff Brcnch, Army Head- 
quarters. 

To meet urgent posb-war delllands from civil and army authori- 
ties, a new rapid mcthod of con~piling $ inch maps was introduced. 
This method which is still undor trial has cut down the time pre- 
viously spent on compiling and drawing a a-inch sheet by more 
than a half. 

A new style of typc and lettering is under trial with a view to 
improve legibility of maps. This has been temporarily suspended 
due to the non-availability of some of the type founts required. 

A series of maps on 1/M scale showing thc major and minor 
catchment limits of waterways for the whole of India was prepared 
for thc; Central Waterways, Irrigation and Navigabion Commission. 

155. No. 2 Drawing Office, Dehra Din.-One Section was 
employed on Geographical and Special maps for the army. These 
extra-departmental maps were drawn in accordance with specifi- 
cations issued by the Geographical Section, General Staff Branch, 
Army Headquarters, from time to time. 

Tho main departmental worlc in thc uiul during thc! period waB 
the ncw cornpilation and rcissuc of $-inch ( primary ) and )-inch 
sheets. Abont olle-fonrth of the strcllgtll of thc drawing office was 
employcd on accessory worli in connection with tllc reprinting of 
1-inch sheets. 

156. No. 4 Drawing Office, Bangalore.-Thc! formation of 
of No. 4 L)rawing Office was sa!lct,iont!d l>y thc Govt. of India, with 
effect from t,he 19th April 1946, as part of the post-war re-organisa- 
tion of the 1)cpartmcnt. It assnmcd its responsibilities by taking 
ovcr from No. 6 ( S. I .  ) Party, all thc 4 -inch and the greater part 
of t.hc? 1-inch mapping l)rogrammc-? as woll as thc whole of the Map 
Mttintt?nancc, Rocords and Map 8alr:s sections. 

The work of thc; Map Salos Srction which is responsible for the 
stock ant1 iss1.1e of all maps of Southarll CJirclc ttren increased considcr- 
ably during t.hc: 1)criod und(:r report, wibll bhe removal of war-time 
r~strict~ionx 011 thc s;~ltj of S I I ~ V ~ ~  of India maps. 

A hearlquart~rs secttion waq organized to deal with surveys 
reqnimd in co~ulcct~ion wit'h 1)c~veloprnr-:nt Projccts in Southern 
Circln am&. This section is tlircct'ly r~ndcr t , h ~  t,ochnic~l control of 
tho Director, Soutthorn Circle. A rojjort of its ~ct~ivities appears 
on page 44. 
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157. No. 5 Drawing Office ( Shillong Calcutta ).-The head- 
quarters of tlais offioe were haneferred f ~ s m  a i l long  to Calcutta 
with effect from 5th May 1947. 

MormaJ drawing work on departmenhl maps, as mpo~ tad  in 
Tgbles V I  and VI I  was carried out by the Shillong Office. In 
addit.ion, the records of No. 5 Drawing Office ( Shillong 1 were 
sorted, packed and despatched to Calcutta. 

The Calcutta drawing office was mostly en&% in re-issues 
and reprints of topo sheets and compilation of Hind Series sheets. 
Besides this, new style Province maps were prepared from 1/M 
engraved prints, and some extra-departmental maps were also 
prepared. 

158. No. 6 Drawing Office ( Murree ).-This office was under 
the control of the Director, Map Publication, Dehra Diin, up to 
13th May 1947. With effect from 14th May 1947 the headquarters 
of this office wcre trantferrcd to the Frontier Circle, Murree. A 
report on its activities appears on page 14. 

159. Engraving Office ( Calcutta ).-The main task consisted 
of the engraving of the Carte Internationale du Monde sheets and 
also correction of those sheets from Maintenance Unit's corrections. 
Two plaques and two copper plates for the Kohima Memorial were 
completed. Two Appointment plates for Rear Admiral the Earl 
Mountbatten of Burma, Governor Ciencral of India were also com- 
pleted in addition to  the engraving of various offsct scales. Many 
old copper plates wcre cleaned off and holes filled in by electro- 
lysis. Experiment3 wcre completed in connection with the new 
method of printing on zinc mounted chromo paper with most satis- 
factory results. This method enmres perfect measurements for 
combination of all colour originals in reproduction offices and 
abobhea uneven expansion and contraction of chrorno prints. 

Spccir~~cns of engraving work done by the Survey of India are 
reproduoed at Plates A and B. 

160. Forest Map Office ( Geodetic Branch ), Dehra Diin.-This 
office, which is maintained by contribution8 from the Provincial 
Governments of Bombay, Central Provinces and BerBr, Madras and 
the United Provinces of Agra and Oudh, continued to mcet all 
demands from these Ciovernment~ for forest maps. I ts  main task 
is the fair drawing of forest working plans and new editions of forest 
meps end the maintenance of the office copies for these maps. In  
addition i t  undertakes paid-for work for non-contributing Provinces 
and Statas in India and for Burma. 

161. Summary of Drawing Work.-Table VI which follow8 
give8 the numbers of new map8 completed in the various drawing 
offices and field partics during the period undor report and also the 
number in hand a t  the enti of the period. 

Table V I I  gives statistics for the work of map revioion end 
re-issue involving the collection of and incorporation of new matcrial 
into existing fair drawn originals of maps. 





WORK OF DRAWING OFFICES 

Table VI-New Maps 

( a )  denotes work completed and ( b ) denotee work in hand 

I 
D E P A R T M E N T A L  EXTRA-DEPARTMENTAL 

.. - ~ p - ~ -  . ... - - -  - -  
~~ . 

TOPOORAPHICAL MAPE I GEOORAPHICAL MAPS GENERAL AND SPECYL MAPS 1 I MISOELLANEOUS i 
.... .. 

! .... - 
I 

I 
I Total I Geogre- ; I Canton- 

..... . - .. - Man-,-Jayps 
I 

graphi- phical 1 1 ment 
~ " 1  

) maps ' mapR 1 maps 

I 

Chart. Variova I wg!: maps 
! ! 

I 
1  

I 

I 

1 under 
I 

I 

I j report ! i i 
I  i ' - ..... . -  , , - - - ~  - - -  - 

; I  
8 

Map Publication Office i 
I 

. .  . .  . . No. 1 Drawing Ofice .. .. . . . .  . . . .  . . . .  . .  1 . . 2 . .  611 2 
. . 

i 
Geodetic Branch 

. .  . .  . .  . . .  

. .  . .  . . . .  .. 
I 

Field Partiea . . . . .  .. 

I 

! . . . .  
Eastern Circle 

No. 5 Drewinpl Offic-e . . . . . . . . . . . . . . ' . .  I . .  . .  . .  . .  . .  : . .  . . . . . . .  . 
1 ,  

. . ' . .  . .  . .  . . . . . . . . . . . . . .  Engrtrving Oflire I 11 j 10 

. .  . . ' . .  . .  H 1 . .  079 . . . . I . . . . Field Partiea . .  
. , 

, , Frontier Circle , , 
: , I :  I ;  i , j i  No. 0 Drawing Office* ; , I ! ! ;  

! I I : i I  
I : !  

I , I ,  j i '  ! /  i %Id Parti-* . . ! ; ! I !  I , 
I !  I : ) ,  I i 

I I ( / (  
I i Southern Circle I j I i i / i : ,  : . I I I , , 

, I  I ' : ! j  . . . . . . .  . . .  NO. 4 Drawing Office . . ! . . ! . . 1  7 1 ' . .  2 2 i . .  
, I 8  ' ' .  I . .  ' . I 
! !  , , 1 , '  1 1 :  I 

Field Partiar . .  . . . .  4 ' 6 1 . :  . . ' . . I . .  I . . . .  . .  . . :  . .  . . . . . .  , . .  . . . .  . . . .  
I / 

---- 
\ ,  , , ,  

I I I ! ! !  

11 1 0 ,  . .  TOTAL . . . . . .  21 . 7 7 . .  / 12 19 1 .. . .  , . . . .  . .  
, i i s 1  ; : I  I I 1  I 

- 

*his not svmilablo. 
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Table VII-Re-issues of Departmental Maps and of Extra-Departmental maps of which stocks are held for sale 

New editions--Slight alterations ; Revised editions-Considerable changes. 
Reprints-Accessory work without alteration to  body of the map. 
( a ) denotes work completed and ( b ) denotes work in hand. 

TOPOGRAPHICAL GEOGRAPHICAL GENERAL AND SPECIAL 
I 

OFFICE COPIES 1 
... . . . . .  . . . . . .  . . -. 

-- -- - - -- I-- 

I I 
112 M Southern Wrnlcrn style including Old style including. Asia Series and city and 

I Cantonment maps 
preliminary editions provisional issues Carte Province I India and Under Forest Miscel- Newly Town, etc., and states 

' 
Adjacent maps laneous started 

8nCe by T,,( / ....... -. .. . ._ -- tion Organiza- _ Guide maps Countria 
tion end of year duhg Man-( 

! l!?s,OOU / 1-inch &inch I f-inch &inch I *-inch Helio I 1-inch 1 I g::;d 
16-inch 64-inoh under year under 

~ -. .~ - ~ - - -. - - - - - graved 
I 1 8  

- - -. report rep0rt 

a I b )  1 (0 )  b )  a , b )  1 , a ( 1  b )  a 1 b 1 a ( 1  a ( 1  a  b (a) I ( b )  (a) 1 (b) / (a) 0)  (a) (b) (a) (O (a) ( 1  (a) 1 (b) (a] (Y (a] I (1) (a) (Y ---------- ---- I -  ------- -------- - 
1 1  
, , 

8. I Drawing O f h c t  I 
. . . . . .  . . . . . . . . . . . .  Sew editions . . . .  .. . . . . . . . . . . a .  . . . . . . . . . . . .  . . 1,839 . . I . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . 099 . . . , . . . . . . . . . . . .  .. .. . . . . . . . .  . . . . . . . . . .  2 .. . . . . . . . . . .  .. 1 .. . . 1 . .  1 . . . . 

! 

2,o 

odctic Branch- / 1 
. . . . . . . . . .  . Sc,w ~ d i  tions .. 3 . . 20 15 34 , . . . . . . . . . . . . . . . . . . . . . .  . . 1,147 . . 2,8 

. . . . . . . .  .. Rt~~inleditions .. . . . . . . . 
.. . . . . . .  .. .. . . , 3ii 2io 1 . . . . 1,o' 

Reprinta . . . . . . . . . , . . . . . . . . . . . . . .  . . . . . . 4,7; 

mtan C i r c l e (  inclod- : . . . .  . . a .  I Engraving Otlice )- : 

i 
. .  . .  . .  New Pulitim . . .  .. . . . .  . . . .. . . . . . . . . . . . . . .  . . 04 11 2,1! 

I 
1 :: . . . .  .. . .  .. .. . . . .  Re- editions .. , . . . . . . . . . . . . . . . . . . . .  . . . . . . 1,9: 

Reprints . . . .. .. .. . . 8 .. .. . I .. . . . . . . . . . . . .  209 .. 1 . .  
I 

2,5. 

: > onticr Circle-- 
S e w  t.~litinn** . . 
Her-i.wl Prlitiona* . . 1 
Reprints* . . I I . . 

I 
luthcrn C i r c l t  

.. .. .. .. . . . .  Sew ditiona . . . . . . . .  . . . . . . . . . . . . .  . . .  . . . . . . . . 
. . . .  RPvi .4  editions . . . . . .  , 13 ! 5 . . . 2 .. . . . . . . . . . . . . . . . . . . . . . .  . . 1,770 . . 2 3  . . . .  . .. Reprints . . . . . . . .  , . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 

--- 
1 ; 

I 

. a .  271 .. I 4,820 ( 11 
30,C 

thtm not available. 





XI1.-WORK OF PRINTING OFFICES 

6 .  Photo-Litho Office, Hathibarkala, Dehra Din.-In 
addition to the normal map publication which was itself quite 
considerable, other extra-dcpartrnental and commercial jobs as given 
below were also printed during the period :- 

( i ) Various posters in several co1ou;s were printed for the 
the Information and Broadcasting Departmcnt. 

( ii ) Covers for "AJKAL" Magazine in Urdu were printed. 
( iii ) Various jobs for Messrs J. Waltcr Tllompson & Co., 

such as Tata's Calendar, Tata's Atlas, Tata'a Popular 
Booklets, Tiscor, Tiscrom, S tee1 Town, etc., were 
printed. 

( iv ) Telegraphic Forms and Labels in two colours with a 
Press Order of 1 millio2 copies each were printcd for 
the Post & Telegraph Department. 

( v ) Consideiable work for the Central Waterways, Irriga- 
tion, and Navigation Commission and the Govern- 
ment of India Press was undertaken. 

( vi ) A large number of milk labels for Studio Nash were 
printed. 

The following Printing Machines & Proving Presses were in use :- 
Lithographic Printing Machines :- 

One Crabtree Fully Automatic Quad Demy Single Colour 
Offset with H.T.B. Feodcr. 

One Crabtrce Fully Automatic Quad Demy Double Colour 
Offset with H.T.B. Feeder. 

Three Crabtree Fully Automatic Double Demy Double 
Colour Offsct with H.T.B. Fccdcr. 

Onc Crahtrce Fully Alltonlatic Double Demy Single 
Colour Offset with H.T.B. Feeder. 

TWO Mann Fast Flilly Automatic Quad Demy Single 
Colour Offset with M.S. Fecder. 

Ono Mann Fnsb Fivc F~illy Automatic Quad Dcmy Double 
Cololrr Offset with M.S. Fccdcr. 

Ono Mann Standard Ilouble Demy Single Colour Offset 
( Hand-fed ). 

Two "Baby" Mann Fully Automatic Single Colour Offset 
with H.T.R. Feeder. 

On(. Harris Frilly Autom~tic ,  I)omy Single Colour Offset 
with Harris Pccder. 

Lith,ogmphic Proving Pr~,csea :- 
Six Furnivnl (Jnncl l.)elny Offsct Proving and Duplicat.ing 

Prcsae~ . 
One Furniv~l  Q11ad Crown Offsot Proving and Duplicating 

Pmas . 
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One Furnival Double Demy Offset Proving and Duplicatillg 
Press ( Hand Driven ). 

One Mann Quad Demv Deffa. 
One Mann Quad   em^ Off~et  Proving and Duplicating 

Press. 
One Hoe Quad Demy Flat-bed Proving Press ( Hand- 

driven ). 
One Hoe Double Imperial Flat-bed Proving Press ( Hand- 

drivcn ). 
163. Photo-Zinco Office ( Geodetic Branch ), Dehra Dfin.- 

Apart from printing our standard depar tme~ta l  maps, P.Z.O. 
remained busy with printilg a large number of mapa for G.S. G.S. 
Branch, A.H.Q. It also printed several Cantonment and Forest 
maps and charts for the Survey Research Institute. As regards 
extra-departmental work, a large number of Project maps and 
Burma Forest maps were printed during the period. 

The following Printing Machincs and Presses were in use :- 
Lithographic Printing Machines :- 

Two Crabtree, fully automatic, Double D ~ m y ,  Single 
Colour Offset with H.T.B. Feeder. 

Three Crabtree fully automatic Double Demy double 
colour Offset with H.T.B. Feeder. 

One Man11 Double Derny, Single Colour Offset Hand-fed. 
Lithographic Proving Presses : - 

One Mann Quad Demy Dzffa Press. 
Two ' Furnival ' Quad Demy Offset Proving and Dupli- 

cating Presses. 
One ' Furnival ' Double Domy Otfset Proving and Dupli- 

cating Presu. 
Two Mann Double Demy Offset Proving and Duplicating 

Prcsnes. 

164. Printing Office ( Geodetic Branch ), Dehra Dfin.-The 
Photo-Litho Oficc Letterpress Section we3 a~nalgamated with that 
of the Printing Office ( G.B. ). The strength of the section has now 
increascd to 3 times and the output to 6 times that of the prc-war 
period. 

During the war the machinery in thc Printing Office which waq 
already very old was :,ubjt~ct,c-d to consirl(~rn,ble ntmin. Orders were 
therefore placed for new plant and equipment m o ~ t  of which was not 
received within tjhe cstimatcd period and is still awaited. One of 
the important a~quisitioncr during the war was n " Monotype Key- 
board and Casting machine ". Thi* machine was used to print 
lints of names for a  numb(^ of pllblicati~ns. One mon: machine of 
this kind has rcc~nt ly  bcen acqliircd from surp111s military s t  Ires. 

The following printing machines, c.tc., are in nqp in the 
Printing Office :- 

1 .  Two T'ayne anrl l )n\vso~~,  I)oi~hi!~ Crown, Warfedale. 
2. One Pn,yn~ nrltl Ot~ray, I)cm.v, Jl'arfvdnle. 
3. One Furnival Plnt)c.n, 131" /: Hk". 
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4. One Walker Bros. ' Laurette ' Pla ten4 Super Royal. 
5. Two Hand Press, 21" x 29". 
6. One Hand Press, 21" x 16". 
7. One Harrild Galley Press, 28" x 14". 
8. One Harrild Compositors Proof Press, 32" x 16". 
9. One Harrild Speedy Proving Press, Double Crown. 

10. One Stereo Mangle Press. 
11. Two Monotype Keyboard. 
12. Two Monotype Casting Machine. 
13. Two Cross-land Guillotine Machine. 
14. Two Wire Stitching Machine. 
15. One Punching Machine. 
l 6 .  One Perforating Machine. 
17. One Board Cutting Machine. 
18. One Blocking Press. 

165. Photo-Litho Office, Calcutta.-Besides printing the 
standard maps for the department and special maps for the Army, 
this office also carried out extra-departmental printing work as 
detailed below :- 

( a ) Kwin maps of Burma ( 637 sheets ). 
( b ) Jobs for the Central Technical Power Board. 
( c ) Various Project and Irrigation maps. 
( d ) Agmark labels. 
( e ) Forest Division maps ( 113 maps ). 
( f ) 70-mile Power map of India. 
( g ) Patent specifications. 
( h ) Railway maps for (a) G.I.P. Railway, (b) N.W. Railway. 
( i ) Diagram showing capital outlay gross earning for 

Railway Board. 
( j ) Bromide prints of air-photo mosaics for Indian Air 

Survey and Transport Company Ltd. 
( k ) Overprinting of special information on Burma maps. 

The following Printing Machines and Proving Presses were 
in use :- 

Lithographic Printing Machines :- 
One Crabtree Fully Automatic Quad Demy Single Colour 

Offset with H.T.B. Feeder. 
One Crabtree Fully Automatic Double Demy Single 

Colour Offset with H.T.B. Feeder. 
One Crabtree Fully Automatic Double Demy Double 

Colour Offset with H.T.B. Feeder. 
Two Mann Standard Double Demy Single Colour Offset 

Hand-fed. 
Two Mann Double Demy Single Colour Offmt Hand-fed. 
One ' Ratcliffe ' Quad Demy Flat-bed. 
One Mann Double Elephant Flat-bed. 

Lithographic Proving Presses :- 
One Mann Quad Crown Offset Proving and Duplicating 

Pre~s .  



66 GENERAL REPORT . [ 1947 

One Mann Quad Demy Offset Proving and Duplicating 
Press. 

One Mann Double Demy Offset Proving and Duplicating 
Press. 

Two Furnival Double Elephant Flat-bed proving Presses. 
Two Furnival Double Imperial Flat-bed Proving Presses. 
One Grieg Special Double Imperial Flat-bed Proving 

Press ( Hand Driven ). 
One Hoe Double Imperial Flat-bed Proving Press ( Hand 

Driven ). 
Two Hoe Double Elephant Flat-bed Proving Presses 

( Hand Driven ). 
Letterpress Printing Machines :- I 

One Dawson & Sons Double Demy Warfedale. 
One Linotype & Machinery Double Crown Centurette. 
One Rockatorch & Schneider Foolscap Victoria Platen, 
One Furnival Crown Folio Platen. ) I  + - 
One Ruling Machine. 1 * - I  

166. Map Reproduction Section. Frontier Circle, Murree.- 
The Map Reproduction Section was kept fully occupied, the greater 
part of its work being the printing of standard sheets allotted to the 
Frontier Circle by the Director, Map Publication. 

During the summer the Section was located a t  Murree and 
used Mann. D. Demy Rotary Offset machines ( hand-fed ). In 
October 1946 the Section moved to Risalpur and took over the 
equipment belonging to No. 72 Base Map Printing Sectioe R.E. 
which included one single colour and one double colour D. Demy 
Autofeed Crabtree Machine. Personnel of the Section had pre- 
viously been trained in the use of these machines by the personnel 
of No. 72 Bme Map Reproduction Section, R.E. and one British 
Sergeant of that unit remained attached to the Frontier Circle and 
continued training Survey of India personnel till they were capable 
of running these machines. 

The following machines and pressea were in riae a t  Murree end 
Risalpur :- 

6 .  

Lithographic Printing Machines :- 
Three Mann Standard Double Demy Single Colour Offget 

( hand-fed ). 
One Crabtree Fully Automatic Double Uerny Single 

Colour Offset with H.T.B. Feeder. 
One Crabtree Fully Automatic Dorible Demy Double 

&lour Offset with H.T.B. Feeder. 
One Double Crown Flat-bed. 
Lithographic Proving P r e . 9 ~ ~  :- 
One Mann Quad Demy Deffa. 

. \ 

One Mann 1)ouble Demy Offset Proving and Ddpliceting 
Pr0.e~~. \I 

Two Double Demy Off~e t  Proving Preases. 
Three h r ~ b l e  Elephant Proving Yre~s ( hand driven ). 
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167. Printing Statistics.-Statistics relating to the various 
map printing offices of the Department will be found in Section X 
of Part I1 of this report ( page 56 et seq ) and in Table VIII below. 
Tables I X  and X, which follow, give information regarding the 
outturn of the process engraving and copper plate printing sections 
respectively. 

. .  - 

Table VIII-Out-turn and Cost of the Photo-Litho Offices 

Table IX-Out-turn of Process Engraving 
I 

1 Yrnccw Enprnving Section 

Total ex- 
penditure 

of the 
printing 
offices 

during year 
under 
report 

Rupees 

5,97,810 

3,49394 

4,69,126 

Name of t h ~  
Printing Office 

Number / 
of I Value of 

impres- ( out-turn 

I 
I Maps 
, printed ' (depart-  

Name of I mental 

Blocka , Itnprca~io~ls 1 lllockn I ~npreseione 
r~rnparrd pulled p ~ p n r r d  I pulled 

NII NII Nil Sil 

23,OH,501 Total 3N48 

Number 
of Zinc 

printing 

Work 
other 
than 

Office I anti 
extra- 
depart 

mental ) 

1. Dehra DiLn 

I 
( a ) M a q  
Publlcat~o~i I 
Office 1 823 

I 
( b ) Geodet~c 1 
Branch ' 1040 

I 
2. Calclttta I 

Number 
of 

Neg- 

Enatern Circle 

2826 

maps. 
Number 
of items 

219 

278 

2329 1985 

atives 
prepared 

---- 

5398 

5008 

4734 

3. Muwee 1 
Front~er  Circle ' 

15140 

a t  office 
rates 

Rupees 

7,42.564 

9,H1,107 

5,84,830 

plates aions 

22,566 31,019.141 

prepared 

8428 

7049 

7089 

pulled 

13,811,200 

9,788,262 

7,389,679 

Data not x b  ailable 
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Table X-Out-turn of Copper Plate Printing ( Calcutta) 
-- - - 

Irnpre~sions pulled 

-- 
I Chromo Paper I Transfer Mi~cellaneous Totel 

I 
I I 
, 
1 

14,566 Nil 32,153 I 36,717 



PART 111.-GEODETIC WORK - 

168. General.-Purely geodetic operations include miscella- 
neous comput~ations and research, preparation and publication of 
records, observatorp- work ( ast.ronomica1, magnetic, seismological 
and meteorological ), measurement of geodetic bmes, principal 
triangulation, geodetic levelling, precise latitudes, longitudes, 
azimut,hs, gravity deterniinations, and prediction of t'ides a t  39 ports 
between Suez and Singapore. 

These-operations were previousl~r fully described in the annual 
Geodetic Reports of the Survey of India, but during the war no 
Geodetic Reports were published except for a short one for 1940, 
which placed on record only. the most important items of geodetic 
I\-orli t,o safcguard- against the risk of their being forgotten alto- 
gether. A completc account of all the geodetic work carried out 
during the period 1st October 10.39 to 30th September 1947, and 
which is not reported in Geotletic Report 1940, is t,herefore included 
in the Technical Report of the Survey of India 1947, Part 111, 
Geodetic Worlr. The following is a brief abstract of t,hese geodetic 
~perat~ions. I t  is followed by a short narrative of the activities 
df the various sections and detachments engaged on the work. 

169. Triangulation in the Countries adjacent to India.-The 
tri;~ngnlation in the couiltries neighbouring India is of great interest 
in tlic stutly of inany gcodctic ~)roblems. Important gaps have 
I l e d  r i g  o r  a 1 1  X co~ltinl~ous chain of triangula- 
tion no\\ ctuistq from Syria to Mala)-n and the prospects of its 
extension in the east, to A~lst,~-,llin and 011 the west to European 
tlriangulation am now bright. 'I'llt* discrepancies a t  the triangula- 
tion junrtions of the vnrions co111it1.ic.s are cieqerilwd in the report 
of the C'otnpnting Office. 

170. Levelling of High Precision. -A l)rogr;~inlnch of observa- 
tions of 15,800 miles of levelling o f  Iligll preciqion for a ncw level 
net 11n~s brcn in progress from 1913 to 1921. From 1941 to 1945 
t ,hi~ worlc rc.mn~i~ird in abeyance duc to the war. In  194ti-47 one 
dct,nc~linic~~~t \~ol . l i~d  from Bombay to 1t:~tnt~giri :ltnd atlded 338 miles 
of .single l ( ~ v ~  lling. 'I'he total inileagc remaining to completc thc 
progmmnlc. is :10o11t 5,000 miles ( 10,i)00 niiles of singkc levelling ). 

I,rvc.lli~lg in 111din nnd l311rma is now conncctrd to t h -  \ 4iamese U' 
Icvclling. 'I'his in~l)ortant conucct,ion wa8 cffect,cd in 19.16 by No. 2 
Tntlian Field Survc*!. ('onil)ally, R.I .E.  

171. Gravity. A n  epoch of gravity o\).servat,ioils in India 
with pendulums, which ~ t a r t e d  in t<he beginning of this century, 
c m c  to B cloae in 19:19 after the ohservetion of 564 ~ h t i o n s  more 
or l e ~ s  uniformly digtrihlted over the whole of India and Burma 
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forming a 70-mile network. It had been felt for some time that 
this broad framework was insufficient to provide adequate control 
and issue points for intensive detailed work for local geophysical 
prospecting to detect buried deposits and for the study of several 
other problems. 

The Geophysical Planning Committee set up by the Govern- 
ment of India to go into this problem in 1946 came to the 
conclusion that a 10-mile grid of gravity stations was very 
desirable. This would involve observat.ions a t  about 30,000 
stations and i t  was realized that if the objective was to be gained 
in any reasonable time, the cumbersome technique of observations 
with the pendulums would have to be rzplaced by work with faster 
instruments such as the Gravimeters. A Frost Gravimeter has 
consequently been acquired and is now in use. 

172. Deviation of the Vertical.-The surface of a plastic, 
homogeneous earth, as the result of its rotation, assumes the form 
of a spheroid. Land masses, ocean depths and lack of homogeneity 
of the crust, however, cause deviations of the vertical from the 
true normal to the spheroid. Astronomical observations for 
latit,ude, longitude, and azimuth provide data for ths calculation 
of these deviations of the vertical, from which a surface is obtained, 
which would represent the mean surface of the sea, were it extended 
inland by means of hypothetical canals. This surface is known 88 

the gt.oid. A study of the gcoid is important for the prohlerns 
connected with the figure and shape of the earth. Observations 
were made at 1,160 stations up to 1940, and i t  has not been possible 
to carry out an-v work from 1941-47. It is hoped that these 
activitie~ will be resumed .shortly. 

I 7 3  Magnetic Observations.-With the disl,ancli~lg of the 
Magnetic Party in 1923, the scheme of visiting the repeat stations 
a t  itlterva1.q of five yeam to determine the aecular change of magnetic 
elt>ment~ could not be giviw effdct to and the work of magnetic 
observetio~ls was confined to observations at the Dehra DBn Ohser- 
vatory only. On the outbreak of World War I1 in order to meet 
the demand for magnetic declination for maps for military purpose, 
the reobservation a t  magnetic rcpeat stations became inevitable. 
All t,he r e p e t  stations were visited from 1943 to 1945. The sites 
of .several stations werz found to have been rendered l~nsuitable 
due to the construction of new buildings around them containing 
magnetic materials, and for various other reasom. Alternative 
s iks  were pr~pered  and observations were made a t  them d ~ ~ r i n g  
1946 and 19-47. 

174. Computations and Publications.---A programme waq 

drawn up for the adjuetment end publication of triangulation and 
traverse date, all over Indie in e new seriee of oompleb d e b  
pamphlets, but much p m g ~ s s  could not be made for want of 
adequate personnel. A few grid data triangulation pamphlets for 
Pemia end for the militery training erem in India were compiled 
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and published. Some levelling pamphlets have also baen revised 
and printed. 

A new series of research publicztions entitled "Memoirs of the 
Survey Research Institute " has been introduced. Vol. I ,  No. 1, 
published in 1947, describes the evidence secured in 1940-41 by 
observations wit11 a Gradiometer ( a modified form of Torsion 
Balance ) of the existence of a manganese reef in the Parsoda area 
(Nagpur, C.P. ), which has now been confirmed through observa- 
tions with magnetic variometers. 

The distance apart of our precise ( Geodetic ) triangl~lation 
chains and precise spirit level lines is too great and often leads to 
delay in the provision of accurate control data on which to base 
large scale survey work. To enable accurately fixed and heighted 
points to be provided where required with a minimum of delay, 
new methods and apparatus were tried ( See report of No. 15 Party, 
page 28 ). These methods are known as "All India Development, 
( A.I.D. ) Survey Framework". The computations of results 
involving laborious reductions were carried out in the Computing 
Office. 

The triangulation carried out by the Kulu Survey Detachment 
for the control of settlement surveys in 1946 was recomputed. 

A detailed account of the geodetic work carried out by the 
Survey of India from 1939 to 1947 has been compiled and published 
in the Technical Report of the Survey of India for 1947, Part  111, 
Geodetic Work. 

r75. Headquarters Routine.-The tidal prediction, and the 
magnetic, seismographicnl, and meteorological observations a t  
Dehra Dtin have been carried out as usual. 

The underground magnetic observatory was seriously flooded 
in August 1943 and has not been funct.ioning since then. The 
present site has been rendered unsuitable due to the construction 
of new buildings all around it to meet war needs. The construction 
of 8 new surface observatorv about 15 miles away from Dchra Diin 
is contemplated. 



X1V.-SURVEY REPORTS, SURVEY RESEARCH 
INSTITUTE 

DIRECTOR OF WAR Co!onel J.  R. P. A n p i n ,  M.B.E..  to 11-1045. 
RESEARCH INSTITUTE Colonel G .  F. Heaney, c.B.E.,  12-10-46 to 21-1046. 

Colonel J. B. P. Angwin, x.R.E., from 22-10-46 to 1-12-46. 

PRESIDENT, SURVEY {Mr. B. L. Q n l a t e e , ~ . ~ .  (Cnntsb.), from 2-12-46 to 26-5-47. 
RESEARCH INSTITUTE [Major R.  H. Sams, a.E., from 37-5-47 to 16-847. 

176. Summary.-The Survey Research Institute deals with the 
purely geodetic and geophysical activities of the Survey of India. 
These comprise levelling of high precision, gravimetric and magnetic 
surveys, tidal observations a t  ports, geodetic triangulation, high 
precision traverses and the observation of aqtronomical latitudes, 
longitudes and azimuths of a high degree of accuracy. The reduc- 
tion and interpretation of the results of field observations are 
carried out during recess. 

The institute is a190 responsible for the work of the Tidal 
Office, which prepares and publi~hes annual tide-tables of the 
Indian Ocean containing przdictions of times and heights of high 
and low water a t  39 ports between Suez and Singapore. The 
maintenance of all geodetic records for the department is also the 
responsibility of this Institute. 

Other important functions are the preparation of auxiliary 
tables for projection of maps and grids and other purposes and 
computation forms, the adjustment of both geodetic and topogra- 
phical triangulation, and other survey data, the preparatioin of 
pamphlets giving triangulation and levelling data and the editing 
and proof-reading of technical publications of the Department. 

The field and headquarters work is carried out by the three 
sections of the Computing and Tidal Party, viz., Computing 
Office, Tidal Section, and Observatory Section. A detailed narrative 
of the work carried out during the period under report is given in 
the following pages. 

COMPUTING AND TIDAL PARTY 

COMPUTING OFFICE 

177. General.-The normal activities of tht  Cornl)atjing Office 
conaist of the following : - 

( i ) ('ompilation, scrutiny, adjrlatment and publication of 
gootletic and topographical triangulation, traverse 
and levelling d a t ~  all over Tndia. 
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( ii ) Preparation and publication of tables for the computa- 
tion and reduction of the results of geodetic opera- 
tions and of the field survey parties. 

( iii ) The provision of map projection tables. 
( iv ) Drafting of professional forms to facilitate computation 

and reduction of results. 
( ii ) Editing and proof reading of departmental technical 

publications such as P1.ofessional papers, Depart- 
mental papers, Geodetic Handbook, some chapters 
of the Topographical Handbooks, Survey Research 
pamphlets, triangulation and levelling pamphlets, etc. 

( vi ) Preparatioll and publicat,ion of the annual Geodetic 
Report, which now forms Part  111 of the Technical 
Report. 

On thc outbre3k of ifTorld War 11, these activities were seriously 
interrupted and in some cases entirely suspended, anci the entire 
strength of the Computing Office uras enlployed on the production 
of data, t,ables and charts required by t'he army. Efforts are in 
progress to resume the pre-war activities, although there are diffi- 
culties due to shortage of suitably trained personnel, and to general 
unwttlernent. 

The following is a brief resum6 of some of the more 
important items of work carried out a p ~ r t  from routine work such 
as the supply of triangulation, traverse and levelling datA to various 
departmental and non-departmental units, the upkeep and main- 
tenance of geodetic and topographical records, the preservation and 
maintenance of G.T. Stations and protected Prilnaryv bencll-marks 
with tlie help of local officials, and the training in computations of 
Topographical Assistants and Tcnlpornry Computers. 

178. Triangulation in the Countries Neighbouring India.-A 
resolution was passed a t  the t r ie~u~ial  confcronce of the International 
Union of Geodesy and Geol~hysics a t  Stockholm in 1930, that Siam 
and neighbouring countries should cdtbboratse with each other in 
effecting junctiorw between their systems of triangulation, with the 
object of continuing if possible, the chain of triangulation to the 
Australian continent and the Philippines. 

During World War I1 and immediately after it, Survey Com- 
panies of the Allied forces effected sevcral important additions, 
notably Malaya-Sism, end Indin-Persia-Iraq-Syria connections, 
which have brought the much desired o1)jective of Indo-European 
and Indo-Australian triangulation connections appreciably nearer 
to fulfilment. 

Duo to the &vcrsit,v of independent data and different spheroids 
in use in different countries, the problom of rectifying the discrepan- 
cies a t  the various junctions is rather involved. A detailed study has 
been mads in the Computing Office of the continuous chein of trian- 
gu1at)ion that exlands from Syria to Malaya from which i t  is possible 
to aswsa how much work remains to be done to continue the tri- 
angulation chein from India to Australis and the Philippines and 
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to complete the block IrBq-Persia-India-Burma-Siam-French 
Indo -China-Malaya. 

The details and discussion of the discrepancies a t  the various 
triangulation junctions is given in the Technical Report 1947, Part 
111-Geodetic Work, Chapter I. 

The triangulation series of the countries discussed in this chap- 
ter having all been connected, i t  should be possible to reduce all 
these triangulations to  the Indian datum a t  Kalignpur. The ques- 
tion of the spheroid to be chosen however demands further consi- 
deration. The triangulation of India and Burma is computed on the 
Everest spheroid which does not fit the geoid a t  all well and its axes are 
about 3,000 feet smaller than those of the more modern spheroids 
adopted to represent the figure of the earth. If this spheroid were 
consistently used in all neighbouring countries such as Persia, Burme, 
Siam, Indo-China, etc., ( which is by no means the case a t  present ), 
the map sheets a t  the junctions would no doubt fit, and topographers 
would not be worried, but still certain complications would be 
introduced. 

I n  the first place, all these countries would occupy on 
the map more than their proper share of the earth's surface and 
secondly in the outlying areas there would be large systematic 
difference between triangulated and astronomical positions. Thus 
in Siam the use of the Everest spheroid extended so far east from 
Kalignpur datum produces a systematic tendency for astronomical 
longitudes to be about 17" t'oo small. There is also a systematic 
tendency for astronomical latitudes to be about 8" too large in 
Siam south of latitude 16" N. These large differences are not due 
t o  anomalous magses in the earth's crust but only to an unsuitable 
spheroid. On a good spheroid, the astronomical values are only 
liable to random departures from the triangulated values. 

The availability of accurate triangulation in the countries border- 
ing India has brought to the fore the question of adoption of a suitable 
epheroid, like the International, in Indio and the determination of 
its orientation a t  the datum. But this would involve, besides 
republishing of 811 our trig. data,  a shift of the details of all maps 
with respect to  their griticules-a colossal undertaking. In  the 
long interim period the country would be saddled with two sets of 
maps end the scheme requires such ample resources and finance 
the t  in spite of its indubitable advantages, there is no hope of 
ernbarking upon it st en early stage; and it can only he regarded 
es 8 long range objective. 

There is thus no alternative but to accept the pmsent state of 
affairs in which each country's maps are gridded with respect 
to its own sphericals on its own independent origin and a t  
the boundaries when one crosses from one datum to another, 
the spherical greticules of one series may be out of sympathy 
with thoee on e n  d j a c e n t  map series of enother country ; and the 
graticules may be out of eympethy with the @d. 

& an a t  the meridien of 60" E. whioh is the junotion 
lins of the Indian and Persien grid, the disorepemy ( Indie-Perah 
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terms ) is +14" -6  in latitude and -2" -6  in longitude. The 
two sets of maps on either side of 60" E. will obviously differ by 
these amounts and there may appesr a no man's land in between, 
not covered by any map, which will confuse the topographers, espe- 
cially when working on large scales. The remedy might be to have a 
certain area of overlap ( say one sheet depth ) on either side of the 
junction line and have maps on both systems in this area. The two 
sets of maps would also indicate the discrepancies by suitable mar- 
ginal notes. 

179. New Series of Triangulation Pamphlets.-In 1914 a 
start was made with the publication of all triangulation, geodetic 
and topographical, in the form of a series of triangulation pamphlets 
each covering one degree square. It was soon realized that i t  was 
premature to include all topographical triangulation, partly because 
so much was then bring observed and partly because its very great 
bulk would indefinitely delay the publication of geodetic data. 
For all except frontier and trans-frontier areas the pamphlets have 
therefore been published as "G.T. data only" editions, containing 
oidy such data as were available in the Dellra Diin Office. 

The situation was reviewed in 1938 and i t  was found that the 
topographical triangulation of much of India was complete and that 
the t.ime was ripe for making n fresh start on the publication of 
complete-data pamphlets. It was decidod to take up the compila- 
tion of the topographical triangulation by blocks surrounded by 
geodetic series and to reconsider its adjustment where necessary. 
Old triangulation which has been superseded, and points which 
were unlikely to be recognizable were to be excluded. Traverse data 
were t,o be included where i t  has been the basis of modern survey. 

A start was made with this work in 1939. Two blocks were 
selected, which it was hoped were typical and would enable an  
estimate t'c, be made of t'he lahour involved in the whole work. 
Progress was slow sirlce it was found necessary to recompute much 
of the old triangulation completely, discrepancies being too serious 
to be dealt with by graphical methods. The work was in progress 
wher~ World War I1 broke out but it had t,o be suspended and the 
entire personnel of the Computing Office was employed to meet the 
demnnds of the army. 

The systematic adjustment of topographical triangulation all 
over India and its publication in pamphlcts has now become a n  
urgent necessity on account of frc?quent demands of data for the 
various irrigation and other projects and i t  is hoped to make e 
serious start with i t  in the very near future. 

180. New Geodetic Framework.-In are- for whioh large soele 
maps ere required to meet the needs of development schemes and 
projects, topographical triangulation is uaually not suffioiently 
acourate unless i t  is well controlled by geodetio triangulation. At 
present the geodotic trianguletion fremework i s  not dense and the 
distance epert of our geodetio oheins end pmck spirit-levelling 
lines iu too great. 
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To supplement points fixed by geodetic triangulation and 
heighted by spirit levelling, a proposal has been made to  lay down 
special marks fixed and heighted with geodetic accuracy in areas 
earmarked for development. These marks are to be known as 
the " All-India Development " ( A.I.D. ) Survey marks. 

The experimental work carried out to test methods for the fixing 
of the positions of these marks rapidly is described in the report 
of No. 15 Party ( see pages 28-29 ). The reduction of the field 
observations involved laborious computations, which were carried 
out in the Computing Office. 

The results indicated that the apparatus and the methods 
had not attained finality and were not as yet ready for employment 
on productive work. The work has been suspended for the pre- 
sent to give priority to  more urgent work, but it is hoped to resume 
the experimerlbs a t  a later date. 

181. Geophysical Prospecting.-The manganese deposits in 
India especially in the Central Provinces have long been important 
sources of supply to foreign steel producing countries. The ore- 
beds are blanketed over by alluvium in many places, and during 
World War I1 an investigztion was carried out to study the appli- 
cability of geophysical methods of prospecting to the systematic 
location of these hidden bodies. 

A site was sel~cted in the alluvial area of Parsoda in Nagpur 
district, in which tho ore occurs in reef as well as in boulder form. 
The boulders are embedried in shallow alluvium and are scattered 
over the area; the reef is more compact but from having been 
subjected to  considerable folding, its thickness and width vary. 
From the point of view of testing geophysical methods, the site 
selected WMI not ideal as the area contained rich bouldcrs which 
contaminated the measured values. The main consideration was 
that a company was opening u p  the ares and i t  would be possible 
to  verify the geophysical indications. 

A gravity method was utilized in the first instance as manganese 
has a distinctly higher density than its surrounding rocks. The 
instrument act.uelly uscd was the Oradiometer which is a modifica- 
tion of the Torsinn balance and measures only the horizontal 
gradient of gravity. Six traverses were run perpcndicl~lar to the 
conjertured direction of the reef with .stations about 40 feet apart 
and the reef was clearly located. It wes not realized till thc party 
returned to hcadquarhrs anrl some samples were kxtcd that the 
ore hnrly in this area contained minerals which were magnettic. 

The area WAR therefow covered by observations with tlwo iVntlts 
Vertical Forcc Vsriometers, and very clear indications of the reef 
were obtained. It was thus established that both magnetic and 
gravimetric methods were siiited to the problem and that the r e f  
could be fairly ~ccurately delineated by either. Full details of the 
work BIT d i ~ c u s ~ e d  by Mr. B. L. Gulatee, President, Survey ~esea rch  
ht i tute  in Memoirs of the Survey Reeearch Institute, Vol. 1, 
No. 1, 1947. 
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182. Gravity Survey.-The programme of pendulum observa- 
tions for gravity in India, which was started in the beginning of 
this centurv, was concluded in 1939 after observing 564 statlons 
distributedUrnore or less uniformly over India and Burma ( an area 
of over 14 million square miles ). The conclusion of this work 
coincided with the outbreak of World War IT, when all geodetic 
activities had to be suspended. It had, however, been felt for 
somet.ime that pendulums had servcd their purpose by providing a 
broad frameworlt and that the nest stage was to put in further 
stations for detailed studies for which the pendulum apparatus was 
unsuited on account of t,he laborious observations and computations 
involved. 

It had been known for som~time that the prcmier oil companies 
in the world especially i.1 America had in their possession 
precise and quicli instruments called gravimeters for differential 
 measurement,^ of gravity, but the secrets of these were jealously 
guarded. At the end of the war, enquiries revealed that the Frost 
Gravimeter Co., of Tulsa, Olrlahoma were putt,ing on the market 
a precise gravimet'er. This was immediately indented for and an  
instrument was rcceived early in 1947. 

Soon after the instrument's arrival and assemblage in Dehra 
Diin towards the end of' March, cer1;ain trial observations were 
taken to test its working. I t  was received with a very incomplete 
set of instructions and was found to be very much out of adjust- 
ment. This necessitated its di~rnant~ling several times before i t  
could be made to work satisfactorily. 

To test t,he working of the Frost Gravimeter under field condi- 
tions, a trial circuit of about 100 linsar miles was first run near 
I)t>hra 1>6n dnring the t,liird wcek of April by Mr. A. N. 
Itamanathar~, M.A. The t,raverse started from Dehra Diin and 
1)rocccdcd along the rnot,or.ahl(? road to Roorkee via Fatehpur I ,  
t,hc!rice to Hardwar. ;1,11(1 t,llcilce! back to 1)ehra lXin via RaiwBla, 
Iintlsrao ancl Laclliw,'lln. A 15-cwb, truck was used for transport, 
the instr~imcbnt being Itept ft~rtonerl in it8s cushioned box, designed 
to protcct it from jolt,x and jt?rlts (luring transport. The last 20 miles 
of t,lie circuit wero along a vcry bad road and the instrument was 
suhjcctctl to very sever(? shalting. Thc circuit took 3 days to com- 
plctc nnd inc1udc:cl five, old ~ ) r r ~ d u l n n ~  st,nt.ions. The resnlts wem 
vcry satisfactory. 

I t  is now prol)osc?rt as n nlrttt,er of long term ~~o l i cy  for the 
Survoy of India to c~stahlish a rlctwork of gravimeter ststiom a t  
roughly a IO-milo intc:rval throngllout the extent of India ; and 
it is holwttl t'hat t,his will 1)rovidc n much better hnsis for discussions 
of t'hc gravit,y dist,ril)~lt.io~l of Inclis t,han we have a t  present. These 
st,:bt,iolls wollltl ii,lso sf,rvc: as rc.fert?nce b e ~ l c l l - ~ a r l t ~  for detailed 
cxl)lomtlion of limitc?d itreas. The Mineral Adviser to the Govern- 
I I N ' I ~ C  of T ~ l t l i ~  ill co11~111t~atio1l with t<hc (:cological Survey of India 
has ~11ggeskd 8ornA priorit'y areng, which are believed to be econo- 
mically productive. It is hoped to start. work with the Gravimeter 
in them arcw ~hortly.  
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183. Levelling of High Precision in Fndia.-No levelling of 
high precision was carried out during the war years 1941 to 1945 
due to the non-availability of trained personnel. One detachment 
under Mr. B. P. Rundev (U.S.S. ) was, however, formed in 1946 
to run a new levelling line from Bombay to Ratnagiri, which is 
not covered by the old precision level net. The Bombay Goven- 
ment had been pressing for i t  for a long time and the bench-marks 
along this line had already been built by Bombay Public Works 
Department in 1938. 

Before leaving for Bombay, the detachment also connected the 
west end of the Dehra Diin Base-line to  the spirit-levelled net. 
This base is seven miles, long and was measured in 1835. Its east 
end was connected in 1862 but the west end had not so far been 
connected. Of late some need had been felt for a reliable geodetic 
base, with the height of both i t s  ends fixed by spirit-levelling in 
order to  test new methods of precision traverses and also to provide 
reliable control data for training purposes. The height of the 
west end base determined by vertical angles from three stations was 
1,770 feet ; the spirit-levelled height as now determined is 1,774 feet. 

The levelling under report has added 338 miles to the total 
milewe of the new level net in one direction only. When this net 
was planned in 1913-14, i t  was estimated that i t  would be completed 
in 1938 but the financial stringency which prevailed after 1931 
necessitated a curtailment of the detachments. Urgent demands 
for secondary and precision levelling to  test the change of levels 
after earthquakes and to meet needs of priority railway and irriga- 
tion projects also impeded the progress of high precision levelling. 
Work on this class of levelling was almost entirely suspended during 
the two World Wars, with the result that even today about 5,000 
miles of high precision levelling remain to be executed to complete the 
new level net which would be an estimated total length of 15,800 miles. 

184. Indo-Siamese Levelling Connection.-Results are now 
available of the important connection of thc! levelling lines in Burma 
to  Siamese levelling effected by a detachment of No. 2 Indian Field 
Survey Company with Capt. I. K. Ponnnppa as first leveller and 
8ubedar Z. A. Qureshi as second leveller, carried out from December 
1945 to Jenuctry 1946. The work started from Siamese bench- 
mark CCXCIX a t  Phayao Police Station and closed on the Standard 
bench-mark No. 29/93 P a t  Hawang-Luk. The difference bctween 
the first and second levellers was 0 446 feet in a distance of 100.9 
miles. The height of bench-mark No. 29/93 P as published in the 
levelling for Burma was found to be 1.567 feet higher 
than that now obtained in terms of Siamese levelling. This discre- 
pancy is discusned in Chapter I1 of Technical Report 1947, Part 111. 

OBSERVATORY SECTION 

185. Routine work.-The usual seismological and meteoro- 
logical observations have been carried on. The underground 
magnetic observatory ha9 been out of commission since 1943 end 
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no magnetic observations have been taken. The site is now sur- 
rounded by buildings and electric installations which render it 
unsuitable for a magnetic observatory. Proposals are afoot to 
build a surface observatory a t  a new site. 

About 454 instruments of ell types-theodolites, levels baro- 
meters, prismatic and oil compasses, All-India Development and 
Hunter Short Rase, and other steel tapes, chronometers and 
watches, calculating machines, binoculars, staves, subtense bars, 
and pedometers-were handled eit,her for tests, calibration or 
repairs. 

Six pilot model targets were pree~ared for precise traverse 
work and supplied to the Dir~ctor ,  Eastern Circle for trials in the 
field. 

The 24-metre invar base tape was compared against the 
&metre standard invar bar. 

Planetary tables for Survey of India Star Almanac were 
prepared and published for 1947 and the preparation of a complete 
Star Almanac for 1948 is in hand. 

186. Magnetic Detachment.-On the outbreak of World 
War I1 the demand for accurate magnetic data and especially for 
magnetic declinations for maps for military purposes greatly 
increased ; and to meet this demand re-observation of Magnetic 
Repeat Stationq became inevitable for a proper determination of 
the secular variation. There are 80 repeat stations in India and 
it had originally been intended to observe a t  them every five years, 
but the scheme could not be given effect to after the disbandment 
of the Magnetic Party in 1923. 

In  1943, a hurried programme was drawn up to visit r e p a t  
stations sprend all over India : and this programme was continued 
till all the stations had b ~ e n  reobserved in 1945. The ,sites of 
several stations were found to bc unsuitable due to the erecting of 
buildings around them and for other reacions. Alternative sites 
were prepared, and observations were mad? a t  some of them dtlring 
the period under report. 

The results of thc above observations vere also utilized to 
prepare a chart of Magnetic 1)rclinations for 1946. This chart, 
which is labelled as Hind/Miac. 7553, covers the area bounded by 
latitudes 60" N. to 60" S. and longitudes 40" I!:. to 168" E. The 
following other matcrial was used in the compilation :- 

( i ) British Admiralty Chart of Curves of Equal Magnetic 
Variation 1912, Sheet 2, Indian and Western Pacific 
Oceans. 

( ii ) Australian aeronautical Series, Magnetic Sheets Nos. 1, 
2, and 3, Nov. 1944. 

& (iii ) Observations a t  Cocos Island in 1946 by Messre. 
Chamberlain & McCarthy of the L)epartment of 
Mineral Resources, Survey of Australia. 
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187. Deflection Detachment.-Observations for the deviation 
of the vertical required for the determination of the form of the 
geoid have been in abeyance since 1940 due to the war. 

In  January 1947 observations were made with the large astrolabe 
by Mr. J. B. Mathur ( U.S.S. ) a t  two different sites in Lahore. 
The first determination was made a t  the Punjab University Observa- 
tory to obtain its astronomical co-ordinates. Geodetic co-ordinates 
of this location are not known and the University authorities were 
only interested in the astronomical values. The second site was at 
the triangulation station on the SE. tower of Lahore railway station. 
The objective here was to determine the deflections of the plumb- 
line. The details of observations and t,he results are given in the 
Technical Report 1947, Part 111, Chapter IV. 

TIDAL SECTION 

188. Tide-Tables.-The preparation of the tide-tables of the 
Indian Ocean ( 67 Ports ) for the year 1948 was completed and that 
for the year 1949 continued. Preliminary computations for the 
Tidal Predictions for 1950 have also been started. 

Advance Tidal Predictions of 23 ports for the year 1948 were 
sent ( in print ) to the British Admiralty, the U.S. Coast and 
Geodetic Survey and the Royal Indian Navy, and those of 18 ports 
for the year 1949 required by the British Admiralty, the Hgdro- 
grepher, U.S.A. and the Royal Indian Navy are under preparation. 

The publication "Tide Tables of the Indian Ocean 1948" has 
practically been seen through the press and is expected to be 
published soon. 

The Tide-Tahle pamphlets for Bombay ( 1 port ), Rangoon 
River ( 2 ports ), and the Hooghly ( 3 ports ) for the year 1947 wenb 
published and t,hose for 1948 are in the press and in proof stage. 

189. Tidal Observations.-Automatic tidal regist.rations wdfe 
continued a t  Aden, Karachi, Bombay, Vizagapatam and Calcutta. 
Owing to a strike of the Port staff a t  Cttlcutta during February- 
April, there was, however, a break in thc registrations a t  that port 
from 5th February to 2nd May 1947. Tide Pole reading of the 
High and Low water, durina day light only, WRR cont,inlle(l a t  
Bhavneger and Chittagong. 

Provision has not yet k e n  mmle to replace the Rangoon Tidal 
Observatory which wm tleutroyctl tluring the laut war. A s t ad  
has, however, been made since Jannary 1947 with observations to e 
Tide Pole, during day light only, a t  a place nhout 1b miles lower 
down the Rangoon river. 
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