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P R E F A C E  

I n  order to save labour and paper some illdex maps, tabular statemellts 
tuid other material usually included in the General Report have been omitted 
from this Report for 1941. 

The index map which is included at the end of the volume shows areas 
coverod by modern topographical surveys and compilation. The index 
maps which have been oinitted nor~ually illustrate the position as regards the 
publication of maps on different scales. I n  so far as the progress made in 
any one year represents only a small fraction of the mapping of the whole 
of India, the present position is approximately shown by the index maps 
included in the Report for 1939, to which reference may be made. 

Recent General Reports have also contained a brief History of the 
Department (in the Preface) and Notices regarding its work and publications. 
Reference may be made to the 1939 Report for these also. 
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GLOSSARY. 

Scales are referred to a s  follows:- 

( i )  for  scales whic11 a r e  mz,ltiples of 1/1,0~0,000-"1/M scale ", 
' 1 6  scale " kc., which mean " 1/1,000,0'00 soale ", 
" 1/6,000,000 scale" kc., 

(id for scales smaller. than 4 ,tiilea to one incli-"50-mile sctlle", 
"8-nlile scale" kc., which meen "scale of 50 miles to  one 
inch", "scale of 8 miles to one inch" t c . ,  

( i i i )  for scales of a n d  lmrger than 4 miles to one inch-"4-inch 
scnle ", "f -inch scale", ' '4-inch scale ", " 16-inch scele" 
kc., which mean "scnle of +-inch to one mile" kc., t c .  

(iu) Other scnles, by their representative fraction, e.g. "1/26,000" 

Serial numbering of Survey of India maps. 

Sheets 65, 78 t c ,  are  sheets on the 1/M scale; 

Sheet€! 65 K, 78  F &c. are #-inch sheets; 

Sheets 65 K/N.W., 78 F1S.E. kc. &re 4-inch sheets; 
Sheets 65 K/1, 78 F!16 kc. are 1-inch sheets. 

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

\ 

 abbreviation^.-U. S .  S. denotes Upper Subordinate Service. 

L .  Y. S. denotes Lower Subordinate Service. 
U.  S. Officer denotes Upper Subordinate Officer. 
L. Y. Officer denotes Lower Subordinate Officer. 
P. L .  0. denotes Photo.-Litho. Offlce (Calcutta). 

P.  Z. Section denotes Photo.-Zinco Section (Dehra L)fin). 
I) 0. denotea Drawing Office. 
P. 0. U. 0 .  denotes "For  Oficial Use Only ". 



SURVEY OF INDIA 

GENERAL REPORT 

From 1st October 1940 

To 30th September 1941 

INTRODUCTION AND SUMMARY. 

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

The Geodetic Report. 

The General Report. 

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

The Geodetic Reports contain full details of all scientific work, but 
are being held in abeyance during the war. 

The General Report includes an  abstract of the  Geodetic Report 
(in Part 2), and full details of the survey operations of the ordinary 
field units (Part 3) as well as map publication, and instrument 
manufacture (Part 4). 

2. G e n e r a l . - B ~ ~ a ~ n ~ E ~  SIR CLINTON GRESHAM LEWIS, O.B.E., 
held the post of Surveyor General up to  20th April 1941 when he pro- 
ceeded on leave preparatory t o  retirement, and was succeeded by 
B R I ~ A ~ I E R  E. 0. WHEELER, M.C. 

The post of Assistant Surveyor General was held by MAJOR G. 
BOMFORD, R.E., up to 15th June 1941, and thereafter by Mr. 0. N. PUSHONQ. 

The post of Additional Assistant Surveyor General was held by 
R A ~  SAHIB D ~ W A N  CHAND VERIA, from 6th November 1940, when it was 
created. 
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3. The total cost of the Department for the year ending 
81st March 1941, as compared with that  of previous yeare, was as 
tollows :- 

Gross actual cost . . . ... 
Deduct recoveries ... ... 

I I Nett aotual charges . . . ... 23,85,049 21,57,346 

(a) Includinp ( 1 )  Rs. 96,173 tor Enpiieh Charges (High Commissioner) on Stores, and lo60 or 
gain by exchange, and (2) Re. 2,16,W for sterling overseae pay and leave salary kc., paid in England. 

( b )  Inclnding Rs. 66,079 for (1) and Rs. 2,11,047 for (2) above. 
(c) Including Rs. 89,948 for (1) and Re. 93,600 for (2) above. 
Vide page 10. 

I 

1938-39 I 1939.40 1 1940-41 

- 

23,24,046 

Total area of snrveysof all kindscompleted 
during the year. 

4. Noteworthy events.- 
Organization,.-The Government of India sanctioned the creation of 

a temporary post of Assistant Director, Frontier Circle (Frontier) and the 
formation of a new unit designated No. 19 Party with effect from 5th 
January 1941. With the creation of these posts, the Frontier Circle units 
a t  RisBlpur and Mnrree were re-organized as follows:- 

(i) The Assistant Director, Frontier Circle (Frontier) to control 
and be responsible for the general orga.nization and techni- 
cal work of the offices located there. 

(ii) 'A  & E '  Company (now Party) to deal with ground survey. 
(iii) No. 18 Party to  deal with air ~ n m e y  and photography. 
(iv) No. 19 Party to  carry out all map reproduction, frontier 

map maintenance. 

Square miles. Square miles. Square miles. 

23,568 

I I 
18,113 ( 11.099* 

The Government of India sanctioned the formation of a, temporary 
special training unit designated No. 2 Party to  conduct the training of 
floldier ~urveyors  with its headquarters a t  Ahhottahrad with effect from 
1 st March 1941. 

The Mathematical Instrument ORce Waf3 transferred to tho control 
of the Supply Department for the duration of the war with effect from 
lut May 1941. 

" E" Company was amalgamated with "A" Company with effect from 
11th September 1940. The combined unit 'A & E '  Company was re- 
designated 'A/E' Party with effect from 15th September 1941 for the 
duration of the war, the 'Officer Commanding' the unit being also re- 
designated 'Officer in charge'. 

Rs. 

41,84,57l(c) 

18,60,525 

Rs. 

38,17,092(a) 

14,32,043 

Rs. 

36,68,967(b) 

15,01,621 
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No. 4 Party was amalgamated with No. 12 Party with effect from 
1st October 1940, the combined unit being designated No. ' 4  & 1 2 '  
Party. 

No. 6 (S. I.) Party was reduced to the status of a detachment and 
designated No. 6 (S. I.) Detachment with effect from 26th April 1941. 
The Detachment was transferred from the administrative control of the  
Surveyor General to  that  of the Director, Eastern Circle with effect from 
1st  July 1941. 

Nos. 1 and 14 Parties were transferred from the administrative 
control of the Director, Geodetic Branch to  that of the Director, Eastern 
Circle with effect from 1st  November 1940 and 1st  June 1941 respectively. 

The Lahore Survey Detachment was transferred from the adminis- 
trative control of the Director, Frontier Circle to  that of the Director, 
Eastern Circle with effect from 1st November 1940. The Detachment 
was disbanded from the afternoon of 30th September 1941. 

The headquarters of the Eastern Circle together with No. 5 Drawing 
Office and No. 5 Party and those of No. '4 & 12 '  Party were transferred 
for the duration of the war from Shillong t o  Dehra Diin, the former with 
effect from 12th October 1940 and the latter from 12th April 1941. 

The Office of the Stores Officer, Surveys under the Director, Map 
Publication was transferred to the administrative control of the Director, 
Frontier Circle with headquarters a t  Simla from 1st  April 1941 and 
subsequently a t  Dehra Diin from 1st August 1941 and his designation 
changed to Assistant Director, Frontier Circle (Stores). 

The unit designated the 'Imperial Standard Mapping Section1 under 
the Director, Map Publication was abolished from 1st March 1941 and the 
personnel borne on the strength of the establishment were transferred t o  
the Fluctuating Establishment of No. 1 Drawing Office from the same 
date. 

The Survey of India buildings in the 'Bonnie Brae Estate'  a t  Shillong 
have been temporarily transferred t o  the Defence Depaxtment for use as 
a Military Hospital. 

Temporary posts.-The following t emp0ra . r~  posts were sanctioned 
during the year in connection with the war :- 

(i) An Assistant Director, Frontier Circle. 
(ii) An Assistant Director of Surveys in Burma. 
(iii) An Assistant Director, Map Publication. 
(iv) A Stores Officer, Surveys. 
(v) Two posts of Superintendent held by the Assistant Surveyor 

General and the O5cer in Charge, No. 2 Party. 
(vi) An Additional Assistant Surveyor General. 
(vii) An Officer in Charge, Photo.-Litho. Office. . 
(viii) An Additional Head Draftsman, No. 1 Drawing O5ce. 

( i s )  An Additional temporary Assistant Superintendent, Mathe- 
matical Instrument Office. 

5. Awards.- 
His Majesty the King, Emperor of India was graciously pleased to  

confer the honour of Knighthood on BRIGADIER SIR CLINTON GRESHAM 
LEWIS, O.B.E. 



Hie Majesty the King, Emperor of India was graciously pleased to 
make the following appointments :- 

MAJOR D. R. CRONE, R.E., to be an officer of the Most Excellent 
Order of the British Empire. 

MR. S. COLQUHOUN to be a member of the Most Excellent Order of 
the British Empire. 

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

Class I O f i c e r s . - B n 1 ~ ~ ~ 1 ~ ~  SIR CLINTON GRESHAM LEWIS, O.B.E. 
was granted extension of service for 9 months with effect from 25th 
November 1940 on expiry of which he retired. 

COLONEL E. 0. WHEELER, M.c., confirmed as Surveyor General and 
promoted to Brigadier. 

LT.-COLONEL T. M. M. PENNEY, confirmed as Director and promoted 
to Colonel. 

LT. -COLONEL (AICOLONEL) W. J. NORMAN, M.c., died. 
MAJORS G. H. OSMASTON, M.C., R.E. and G. BOMFORD, R.E., promoted 

to Acting Lt.-Colonel, CAPTAIN C. A. K. WILSON, R.E., to Acting Major 
and ~ N D  LIEUTS. P. a .  MOTT, ,R.E. and H. M. RIMMER, R.E., to Acting Lieut. 

CAPTAIK R. H. SAMS, R.E., promoted to Major and LIEUTS. H. C. A. 
EDGE, R.E. and L. H. WILLIAMS, R.E., to Captain. 

MAJOR G. W. GEMMELL, I.A. who was temporarily reverted to military 
duty, was retransferred to civil duty. 

MAJOR I. H. R.  WII~SON, R.E., continued to function in his civil 
appointment as Survey Training Officer in addition to his duties as Officer 
Commanding, Survey Depot. 

CAPTAINS C. A. BIDDLE, R.E. and D. E. 0. THACKWELL, R.E., promo- 
t e l  to Superintendent. 

CAPTAIN D. E. 0. THACKWELL, R.E., placed on special duty in Burma 
Survey Party. 

MR. F. H. GRANT retired and was re-employed as Assistant Director, 
Map Publication. 

MR. C. S. MCINNES, granted leave preparatory to retirement. 
MES~RS. F. J. GRICE and MOQUIMUDDIN ANSARI promoted to 

Superintendent. 
CAPTAINS D. M. CLEMENTI, R.E., R. T. L. ROGERS, R.E. and L. H. 

WILLIAMS, R.E., confirmed aa Assistant Superintendent. 
CAPTAIN E. C. A. EDQE, R.E. who was holding a "Short-term" 

appointment was appointed permanently in the Department. 
The following officers temporarily reverted to military duty :- 
A/LT.-COLONELS a. H. OEMAST~N,  M.C., R.E. and a. BOMFORD, R.E., 

MAJORS I. H. R. WILSON, R.E. and R. H. SAMS, R.E., A/MAJOR C. A. K. 
WILSON, R.E. and AILIEUT. H. M. RIMMER, R.E. 

The following officers were re-employed in the temporary poets of 
Superintendent:-CO~.ONEL 0. H. B. TRENCHARD and MESSRB. C. H. 
TRESHAM, v.D., M. M. MUDALIAR and 0. N. PUSHONQ. 

~ N D  LIEUT. H. M. RIMYER, R.E. and LIEUT. J. S. PAINTAL, I.E., 
joined the Department as Assistant Superintendent, on probation. 

~ N D  L~EUTB. E. J. DANIEL, I.E. and R. MUIR, I.E. were attached to the 
Geodetic Branch for training. 
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The following officers of the Class I1 Service were appointed to 
officiate as Superintendent in the Class I Service:- 

MESSRS. N. N. CHUCKERBUTTY, L.c.E., A. F. MURPHY, D. K. 
BANERJEE, L.c.E., D. C. PURI, N. S. HARIRARA IYER and K. S. MUHAMMAD 
HAS AN. 

General Central Service ( Class I),-RAI SAHIB I~IWAN CHAND 
VERMA was appointed to the temporary post of Additional Assistant 
Surveyor General and MR. S. COLQUHOUN, M.B.E., to the temporary post 
of Officer in charge, Photo.-Litho. Office. 

Class I1 0ficers.-MR. J. C. ST. C. POLLETT, v.D., was granted 
leave preparatory to retirement. 

The following officers of the Upper Subordinate Service were 
appointed to officiate in the Class I1 Service:- 

MESSRS. J. A. CABRAL, G. C. AGQARWALA, U. D. MAMQAIN, c.H., 
M. W. KALAPPA and 0. P. ANAND. 

MESSRS. M. A. GANAPATHY and J. C. SIKKA were appointed to the 
Class I1 Service, on probation. 

MESSRS. H. C. W. STOTESBURT and P. C. MITRA, were re-employed in 
the temporary posts of Exbra Assistant Superintendent. 

The following officers have been granted Emergency Commissions :- 
MESSRS. M. N. A. HASHMIE, P. A. THOMAS, A. AHAD, M. A. &AN, 

J. C. Ross, P. S. SHINGHAL, H. H. PHILLIPS, K. A. SHEIKH and U. D. 
MAMGAIN, C.H. 

General Central Service ( Class II).-MR. F. H. MURRAY, appointed 
on probation, as Assistant Superintendent, Mathematical Ingtrument 
Office. 

MR. K. W. SMITH, appointed to the additional temporary post of 
Assistant Superintendent, Mathematical Instrument Office. 

MR. H. G. PHILLIPS, confirmed as Assistant Manager, Photo.-Litho. 
Office. 

Upper Subordinate 0ficers.-MESSRS. SARDAR KHAN, c.H. and 
MUHAMMAD FAIZUL HASAN retired. 

MR. MUHAMMAD MUSTAFA, granted leave preparatory to retirement. 
MESSRS. AMAR SINQH, GOVIND PRASAD and SULTAN MAEMUD, pro- 

moted from the Lower Subordinate Service to the Upper Subordinate 
Service. 

Four officers were appointed to the Upper Subordinate Service, on 
probation. 

MR. P. R. KUTTY KURUP died. 
The following officers of the Upper Subordinate Service and Lower 

Subordinate Service &c. have been granted Viceroy's Commissions :- 
Upper Subordinate Service Oficers :- 

MESSRS. A. C. MAULICK, N. C. SEN, N. M. BOPAIAH, ABDUL RASHID 
KHAN, MUZAFFAR HUSAIN, c.H., A. SHAMANNA, M. Z. A. 
QURESEII, A. P. DATTA, J. B. MATHUR, N. N. DBAWAN, 
JAQAN NATH and A. N. RAMANATHAN. 
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PART 2 . - G E O D E T I C  WORK. 

11.-ABSTRACT O F  GEODETIC OPERATIONS. 

Colonel E. A. Glennie, D.S.O., to 11-4-41. 
DIRECTOR :- 

,, 0. Slater, M.c., from 12-4-41. 

7. General.-Besides geodetic work, the Director, Geodetic 
Branch adminieters a t  Dehra Dtin n o .  2 Drawing Ofice, the Forest M a p  
Ofice, a Printin.g Section and a Photo.-Zinco. Section, whose work is 
reported in Part 4 of this report, and also the following survey operations, 
whicn are reported in other parts of the General Report :- 

Cantonment Surveys (paras. 38-42). 
Training School (paras. 83-85). 
8. Geodetic.-Purely geodetic operations include miscellaneous 

computations and research, prepamtion and publication of records, 
observatory work (astronomica~l, magnetic, seismological and meteorolo- 
wical), the measurement of geodetic bases, principal triangulation, 
D 

geodetic levelling, precise latitudes, longitudes, azimuths, gravity deter- 
minations in all parts of India and Burma and prediction of tides a t  39 
ports between Suez and Singapore. 

These operations are normally fully described in the  annual 
Geodetic Reports of the Survey of India which contain complete index 
maps a,nd detailed results, but during the war no Geodetic Reports will be 
published. The following is a brief abstract of the geodetic operations 
whose detailed description is thus unavoido.bly deferred. 

9. O b s e r v a t o r y  Section.-The usual magnetic, seismological 
and meteorological observations have been carried on. The analysis 
of the previous year's lntitude va.riation progranlrne has no t  yet been 
undertaken. 

10. Computing Section.-The claims of more urgent work 
have considerably cnrtiiiletl the normal activities of this section. No 
further progress has been ulatle with "complete data" triangulation 
pamphlets, and part I (Qroticules of Maps) of Auxiliary Tables is still 
incomplete. Levelling pamphlets 53 and an addendum to 54 were how- 
over printed during the year, and ;> ~ o c o n d i ~ r y  levelling pamphlet No. 70 
wile produced by gestetner. 

All necesRiirg fornle for computation by rotary machine were revised 
and printed during the year, :lnd many i'orm~ for logarithmic computation 
in grid terms were hrought up to date. These forms, with worked 
examples and instructions, were included in a volume "Supplement to 
Handbook of Topography Chapter VIII" which was produced for the 
first time. Conseqnent on the reduction in size of the 1941 Nautical 
Almanac, i t  was necessary t,o draw new star charts, and a booklet for 
latitudes 0°, 15", 3O0, 45" was prepared and published. Chapters V and 
VII of the Handbook of Topo,vrnphy were reprinted during the year. 
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11. Tidal Section,-The tide-tables of the Indian Ocean and 
the pamphlets for Bombay and Rangoon were prepared and published 
in September 1941. In the past, two editions of the Hooghly River 
pamphlet have been produced; one sold by the Commissioner for the Port 
of Calcutta, and a smaller edition sold departmentally. Ae this arrange- 
ment was uneconomicitl, it has been decided to discontinue the smaller 
edition, and to  supply an improved edition to the Port Commissioners. 

Automatic tidal registrations were continued at Aden, Karachi, 
Bombay, Vizagapatam, Dublat, Calcutta and Rangoon. In addition, tide- 
pole rosdings of high and low water, during daylight only, were con- 
tinued a t  Bhivnagar, Chittagong and Akyab. 

12. M a g n e t i c  Observations.-(No. 14 Party).-A programme 
of observations with vertical force variometers was carried out in Bihlr 
and the east United Provincee, in order to investigate further the mag- 
netic anomalies that had been found in the section lines observed in 
1934-35 and 1936-37 Except for experimental work round Dehra Dtin, 
thie was the first occasion on which these instruments had been used in 
the field. The work was started by Mr. Shyam Narain (Asstt. Magnetic 
Observer) and was completed by Mr. Rustam Khan (U. S. S. probationer), 
each aseieted by one computer. Transport was by hired motor lorry; as 
all the area was accessible by road and observations take little time, the 
investigation could be in considerable detail, 684 etations being occupied 
during the season of 34 months. Reeults have not yet been fully ana- 
lyaed, but i t  appears that the areas of high anomaly are more local than 
was previously supposed. 

13. Geodetic Traverse.--(No. 15 Party).-On account of 
financial stringency the geodetic traverse could not be taken up in 
1940-41. 

14. H i g h  Precision Levelling.-(No. 15 Party).-Ou t of 
the total length of 15,800 miles of levelling of high precision required 
for the new Geodetic level net of India, 176 miles were completed during 
1940-41, by levelling in the back direction ( i )  Pithora to Raipur, 
(ii) Sombalpur to Sohela and (iii) Jagatpur (Cuttack) to Bhadrakh, 
making a total of 10,854 miles completed to date. 



PART 3.-TOPOGRAPHICAL WORK. 

111.-ABSTRACT O F  TOPOGRAPHICAL WORK. 

15. The following tables indicate the progress achieved to  date in  
the topographical survey programme assigned to the Department in 
1905 and give details of the  work done in the year under report. 

Table A shows the area, of survey completed on various scales since 
1905, as well as the approximate balance which remains to  complete 
the contoured topographical survey of India. 

Table B shows the area revised during the year under report. 
16. The terms Original Survey, Resurvey, Revision and Supple- 

mentary Survey have been in use hitherto to describe surveys with 
reference to the state of surveys already existing in the area and also to  
indicate the technical method employed. This combination of classifica- 
tions has been found unsatisfactory and dual sets of terms have now 
been introduced as follows :- 

(4) Broad classification of surveys in relation to existing surveys 
and to the reorganisation of 1905. 
(a) Surveys executed prior to  1905-06 are termed Old 

Surveys. 
( b )  Surveys in areas which have not been surveyed since 

1905 are termed New Su~veys. 
( c )  Surveys in areas which have been surveyed since 1905 

are termed Revision Su,rveys. 
(d)  The survey of particular items of detail or  relief which 

have changed or come into existence since the previous 
survey, is termed Ver<fica.tinn.. This is distinct from 
Revision Survey in that  i t  does not purport to  bring 
up  to  date the whole area of a map. 

( i i )  Nomenclature for describing technical methods ol  survey 
irreepective of the classificatio~l detailed in sub-para,. (i) 
above. 
( a )  OrigirraL LSu~t!r??y. Survey carried out on blank paper 

without m:iking use of any previous work (which may 
or milmy not exist). 

( h lll~c,e-print Survc?~. Survey carried out with the assist - 
ance of previous worlr which is printed, o r  hand- 
t,ransferred, in blue on the plane-table section. 

( c )  Colozw-print Sz&rv~y. Survey carried out by the cor- 
rection of previous work which is printed in colour 
on the plane-table section. 

No~~.-Thrse tcrms arc used in the tferhnicnl pnrt~ of t h i ~  rcport, via. in 
Table C (not published Chi8 -year) and in "Survey Reports" 
Sor. IV e t  srq. 
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Table A.-Progress of Topographical Surveys in India since 1905, 
~- ~ 

... Balance ... i 160,000 1 160,000 1 100,000 1 420,305 

Band2 .inch 
scsles. TOTALS. i 1-inch and 

Survey years. larger scales. 

Sq .  miles.  
1906-35 ... ... 1 648,629 
193;-40 ... 57,959 
1940-41 ... ::.'I 2.370 

, I I 

3 and a-inch 
scales. 

Sq .  miles. 
189,084 
56,651 

...... 

- 

Progress of Topographical Surveys in Burma since 1905. 

Sq .  miles.  
25,929 
19,868 

...... 

approximately .  appvozimately .  

p~ 

T O ~ L L ~  programme ... I ...... I ...... 1 ...... 

...... ...... ...... Balance ... ...I 1 I 1 49,807 

Sq .  miles.  
1,063,642 

136,698 
2.370 

approximately .  

1,623,015 

Table B.-Revision of above work dwring the year. 

India 1940-41 I ...... -.. I 2,811 / 
I I 

411 1 3.222 

Total programme ... I ...... I ...... 

...... Burma 1940-41 ... I 608 I I 
...... I I I 608 

...... 1 261.720 



1V.-SURVEY REPORTS, FRONTIER CIRCLE. 

Lt.-Colonel T. M. M. Penney to 8-10-40 in addition to his own duties 
as Assistant Director (Civil). 

DfaECTOR :- Colonel E. 0. Wheeler, M.c., from 9-10-40 to  18-4-41. 
I, ,, E. A .  Glennie, D.S.O., from 19-4-41. 

Lt.-Colonel T. M. M. Pellncy to 3-1-41. 
Asxi~tn n t   direct^^^. (Ci t a i l  ).- 

311.. C. H. Tresham, v.D., from 1-1-41. 

Majol. G. F. Heanry, R.E. to 31 -7-41. 
A~si"~tavct Ui~ectur (df i l i tnry) . -  Colonel E .  A. Glcnnie, D.B.o., from 143-41 in a d d i t i o ~ ~  to 

his owti d~i t ies  as Director, Frontier Circle. 

A~sistant Diwctut. (,Sttir.ex).--(:olonel 0. H .  B. Trenrhnrtl, from 1-4-41. 

17. The units administered by the Frontier Circle were :-Ofice of 
the A. D. F. C. (F), 'A & El Company (now Party), Kos. 2, 1 8  and 19 
Parties, No. 6 Drawing Office and Survey Training Centre. The Lahore 
Survey Detachment was transferred from the administrative control of 
the Director, Frontier Circle, to that  of the l)irector, Eastern Circle from 
1st November 1940. The report of this unit appear6 under the Eastern,  
Circle. 

The Director, Frontier Circle acted as Director of Surveys st General 
Headquarters in addition to  his civil duties. 

OfEtce of the Assistant Director, Frontier Circle (Frontier). 
Assistant Dir*cctor.-hlajor I). H. Crone. o.n.s., R.E. ,  from 5-1-11. 

18. The assistant directorate to  control the technical work of 'A & E' 
Company (now Party), Nos. 18 and 19 Parties and subsequently of No. 
2 Party, was formed under the orders of the Government of India from 
5th January 194 1. 

The average strength was 1 Upper Subordinate officer, 2 clerks and 
3 surveyors. 

'A & E' Survey C o m p a n y . "  

Captain 1). E. 0. Tl~nckwell, ILE., to 10-3-41. 
()/t;c.cr ( ' ~ ~ I I ~ I I I I I ~ ~ I I , ~ .  - 

,, (::i~nbhir Singh, I .A . ,  frnrn 11-3-41. 

19. General .-The Company (now Party) carried out revision 
8llrVey and training of soldier surveyors in Attock district of the Punjab ; 
verification of changes in the Lornlai and Zhob districts of Baluchistiin 
and Ders Isnlail KhSn district of N. W. F. P. ; and framework in Mardiin 
and Peshiiwar districts of N. W. F. P. ;ind Attock district of the Punjab. 

Field headquarters rem;rined a t  Bisiilpur Cantonment from 14th 
October 1940 to 9th May 1941. 

20. Personnel.-The average ~ t r e n g t h  of the Company (now 
P:~r ty)  during the year w a s  2 Clnse I, 2 Class 11, 3 Upper Subordinate 
officers and 25 Lower Subordinntes (excluding 3 clerks, 1 storekeeper 
clerk and 3 computers). 
-~ ... -- - .- .- --- . - . -. -- .- - - 

Itedeeignated ' A/E ' Party from 16.9-41. 



12 SURVEY REPORTS, FRONTIER CIRCLE. 

8 pupil draftsmen joined the Company in June for training in fair- 
mapping, 4 of whom resigned subsequently. 

Captain R. S. Kalha, I.A., was transferred to  No. 1 8  Party in June. 
R. S. C. L. Kapur, (Class 11) was transferred to  No. 1 8  Party during 
December, but rejoined this unit in May. H e  was subsequently trans- 
ferred to  the Eastern Circle in September. 

Mr. Chowdhury Muhammad Aslam (Class 11) and Mr. Sardar Khan 
(U. S. S.)  together with five surveyor instructors, were transferred to  
No. 2 Par ty  in April. On transfer from the Lahore Survey Detachment 
Mr. Amar Singh (U. S. S.) joined this unit in June.  Mr. Bashirullah Khan 
(U. S. 8.)  was transferred from No. 1 9  Party t o  this unit in September. 

21. Areas surveyed.- 
560 square miles of triangulation. 

56 square miles of 1/25,000 original survey (revision). 
259 square miles of 1/50,000 original survey (revision). 

Areas fo r  inclusion in Table B. 
Revision surve:y.-1-inch and larger scales :-315 square miles. 

22. Field work was organized as follows :- 
Camp (1)  under Captain R. S. Kalha, I.A., completed 56 square 

miles of 1/25,000 and 259 square miles of 1/50,000 original survey (revi- 
sion) in Attock dietrict in sheet 43 C. The camp consisted of 6 soldier 
surveyors under 1st and 2nd periods oE training. 

Camp (2) under Mr. Chowdhury Muhammad Aslam (Class 11), 
assisted by Mr. Sardar Khan (U. S. S.)  and 3 surveyor instructors, was 
responsible for the training of 17  soldier surveyors under 1st period of 
training. 

Camp (3)-Tr.icr,nyulation.-Captain Oambhir Singh, I.A., com- 
pleted the triangulation of 560 square miles in PeshBwar and Mardiin 
districts of K.  W. F. P. and Attock district of the Punjab in sheet 43 C. 

The area in can~ps ( I ) ,  ( 2 )  and (3) consisted of low hills and plains. 
Trerification Surve,tjs.-One surveyor was employed in October and 

November 1940 for the verification of changes in districts Loralai and 
Zhoh of Baluchiet5n and Dera Ismeil K h l n  of N. W. F. P. in sheets 
39 B, E ant1 F. The surveyor worked on blue prints of the post 1905 
survey, except in the case of sheet 39 F where printed sheets of the latest 
edition were used. 

One surveyor was employed in April and May for the verification of 
changes in the Dera Ismail Khiin district of N. W. F. P, in sheet 38 L. 
The survey was carried ont on grey prints of the post 1905 surveys. 

23. Off lce  work.-The office work was organized as follows dur- 
ing the field season :- 

S~ct ion I.-Mr. R. N. Hastir (Class 11) with 4 Lower Subordinates 
for the maintenr~nce of ' A '  Company are:], viz. Pun,jab, Pun,jab States, 
Kaehmir and Jammu and parte of N. W. F. P. and R&.jputBna. 

Section II.-Mr. V. I). Chopra (U.  8. S.) and 3 Lower Subordinates 
for the rnaintenanc~ of ' E '  Company area, viz. Ealuchi~ttin and Sind and 
Khairpur Stnto of the Punjab States. 

Roth t,he above mentioned sections had to collect and compare office 
copies of the different drawing sections and to  prepare one final office 
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copy for each sheet of the unit, and also a separate verification guide 
showing information received from extra-departmental sources, but 
incorporated on the various editions of that sheet without verification on 
the ground, and also such information which may be received in future 
but may require verification on the ground. 

Section III.-Mr. Muhammad Akbar (U. S. S.) with 9 surveyors 
and draftsmen carried out the fair mapping of *-inch, $-inch and 1-inch 
sheets, and also corrected the old criginnls against office copies and 
ground verification surveys. R. S. Chuni La1 Kapur (Class 11) was in 
charge of this section for a month prior to his transfer to No. 1 8  Party. 

24. During the recess on the re-transfer of R. S. Chuni La1 Kapur 
(Class 11) to  this Company, the office work was re-organized as follows :- 

Section I.-R. S .  Chuni La1 Kapur (Claes 11) assisted by Mr. Amar 
Singh (U. S. S.) and 2 Lower Subordinates for the maintenance of the 
entire area of N. W. F. P. 

Section II.-Mr. V .  1). Chopra (U. S. S. )  with 2 Lower Subordinates 
for the maintenance of the remaining Frontier Circle area. 

Bot,h the above mentioned sections carried on the preparation of 
office copies and verification guides of their respective areas. 

Section. III.-Mr. R. N. Ha.stir (Class 11) assisted by Mr. Muhammad 
Akbar (U. S. S.) with 'I Lower Subordinates carried on the fair mapping 
of the Company. Originals of 5 2-inch, 2 *-inch, 11 1,-inch and 3 
1/25,000 sheets were drawn or  corrected a.nd submitted for publication. 

25. The computation section, consisting of 3 computers, was 
mainly employed during the field season on the adjustment of topo. 
triangulation data for grid pamphlets, but subsequently during the recess 
the adjustment work was given up and the  computers completed cornputa- 
tions of the triangulation carried out by Captain Gambhir Singh, I.A., 
mentioned in para. 22. 

No. 18 (Air Survey) Party. 
Mnjol. D. R. Cronr ,  o.B.E., R.E., t o  22-12-40. 
Captain C. A. K. II'ilson, R.F. ,  f rom 23-12-40 to 4-1-41. 

, R .  C. A .  Edge, Ii.e., from 5-1-41 to 36-6-41. 
,, B. S. Kslba,  I . A . ,  from 27-5-41 t o  11-9-41. 

Klii~n Sahih Nuhnmniad Hmun from 12-9-41. 

26. General.-Recess and field headquarters remained a t  Murree 
and R i ~ s l p u r  respectively, the latter opening on 26th October 1940 and 
closing on 9th May 1941. 

27. Personnel.--The average strength of the Party wae 3 Class I, 
9 Class 11, 7 Upper Subordinate officers and 44 Lower Subordinates 
(excluding clerks). I n  addition to this 1 7  soldier surveyors under 1st 
period of training, j o i ~ ~ e d  the Party in the middle of May 1941. The 
drawing ant1 reproductiorl ~ec t ion  personnel were transferred to  the 
newly formed No. 19 Party in January 1941. 

28. Areas surveyed.- 
101 square miles conlpiled (1-inch original survey). 
473 scluare miles compiled (1-inch revision survey). 
204 uquare miles compiled (1-inch revision detail only). 
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Areas ~ O T  inclusion in Tables A and B. 
New survey.-1-inch scale :-lo1 square miles. 
Revision survey.-1-inch scale :-473 square miles. 

29. Field work.- 
375 square miles of vertical photography. 

9 linear miles of oblique photography. 
Nos. 20 and 28 Squadrons, R. A. F. and No. 1 Squardron, I. A. F. 

supplied 375 square milee of vertical photography in Jhelum, Kiingra, 
Attock and Kohiit districts, Khyber Agency and tribal territory 
(Sheets 43 G and H, 38 0 and 5 2  1)). 

I. A. F. Detachment, Miransball supplied 9 linear miles of oblique 
photography in North WaziristBn Agency (Sheet :3S L). 

Large scale survey and field contouring was carried out for the 
Northern Command in Jhelum district under Mr. K. A. Sheikh (Class 11) 
and Mr. Govind Prasad (U. S. S.) in Kangra district under Mr. G. E. 
Bower (Class I1 Probationer) and in Riiwalpindi district under Mr. J .  A. F. 
Dalsl (Class I1 Prob~tioner) . 

In addition to the above, special levellirlg, &c., was carried out for 
the Defence Department in Koh8t district under Captain R. S. Kalha, I.A., 

and later Mr. U. D. Manlgain (Class I1 ofg.) and in Khyber Agency by 
Mr. N. N. Dhawan (U. 8. S.) and Surveyor Husain Khan. 

30* 9 ompilation.-Compilation was carried out in sheets 34 J, 
38 K, L ah N, 43 G and H and 52 D under Captain R. C. A. Edge, H.E., 
and later under Mr. E. R. CVilson (Class 11) assi~tecl by Messrs. J. C. Ross 
(Class 11), 0. P. Anand (Class I1 ofg.), N. C. Sen (U. 8. S.) and B. B. 
Kuttappa (U. S. S.). 

Compilation in sheets 34 J ,  38 L, 35 P and 45 E was carried out in 
the course of training under K. 8. Muhammad Hasan (Class 11) and Mr. E. 
R. Wilson (Class 11) assisted b~ Messrs. N. D. Joshi (Class 11), N. C. Sen 
(U. S. S.), B. B. Kuttappa (U. S. S.) and Govinrl Prasad (U. S. S.). 

31. Training.-During the year 1 Class I, 5 Class 11, 3 Upper 
Subordinate officers and an average of 14 Lower Subordinates and 
17 Soldier Surveyors under 1st period of training, were under training 
ih air survey. 4 Class I officers from the Federated Malaya States were 
also trained in air survey. 

32. Office and reproduction work.-For tletail of work see 
report of Wo. 19 Party on pages 14-15 and 32-33. 

No. 19 Party. 

Captain C. A. K. Wileon, R.E., t o  3-7-41. 
hfajor 1). K. C i . o n ~ ,  O.B.E., R.E., from 8-7-41 to 7-7-41. 
Captain It. C .  A .  Edge, R.E., from 8-7-41. 

33. General.--The Party was formed on the 5th January 1941. 
Field headquarters were at Risalpur and closed on the 9th May 1941. 

34. Personnel.-The average etrength of the Party was 1 Class 
I, 1 Class I1 and 1 Upper Subordinate otlicers, 1 Technical Aseistnnt and 
31 Lower Subordinates excluding clerks. 
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35. Ofice Work.-3 draftsmen were employed under Mr. 
Bashirullah Khan (U. S.  S.) throughout the year on fair mapping and 
miscellaneous work. 

36. Training.-5 Lower Subordinates were recruited and trained 
during the year (1 Photographer, 1 Litho. Draftsman, 2 Negative Re- 
touchers and 1 Zinc Corrector). 

8 Lower Subordinates were recruited and are  under training; 7 as 
Negative Retouchers and  Zinc Correctors and 1 as Machine Feeder. 

12 inferior servants are under training with a view to promotion to 
third division posts (7 as Hand Press Printers, 2 as Helio & Vandyke 
Operators, 3 as Negative Retouchers and Zinc Correctors and 1 as  Guillo- 
tine Operator). 

37. Reproduction Work.-For detail of the work. see pages 32 
and 33. 



V.-SURVEY REPORTS, GEODETIC B R A N C H .  

No. 20  (Cantonments) Detachment. 

Mr. hloquimuddin Ansari, to 21-1-41. 
Ompr chnrgc-{ ,, E. Y .  NDCSD. from 15-1-41. 

38. General.-The detachment surveyed cantonments and bazsrs 
on 16-inch and 64-inch scales respectively, in accordance with the 
programme approved by the Engineer-in-Chief and t,he Defence 
Department . 

The field season commenced on the 14th October 1940 and closed 
on the 31st Xarch 1941, 6eld headquarters remaining a t  Dehra Diin. 

Personnel.-The field strength, excluding the o 5 c e r  in charge, was 
2 U. S. officers and 30 Lower Subordinates, including 4 draftsmen, 
2 surveyors, 3 computers, 1 traverser and 3 clerks employed a t  field 
headquarters. 

39. Areas Surveyed.- 
16-inch. revision survey. 

Lahore Cantonment ... . .. 9,096 acres. 
(includes overlap). 

64-in,ch revision survey. 
Lahore Cantonment Bazars . . . . .. 153.2 acres. 
Jhiinsi Sadr BiizBr ... . . . 48.4 ,, 

40. Field work was organized as follows : - 
Camp. (1) with headquarters a t  Dehra. Diin under Mr. Bakhshi 

Harnam Singh (U. S. S. )  with 1 surveyor and 3 traversers completed 
the detail survey of Jhsnsi Sadr Bazsr and advance traversing and 
levelling of Agra and Amhala Cantonments. A few cases of boundary 
disputes between the Revenue and Military authorities were settled on 
the spot and fresh boundary pillars constructed and traversed. 

Camp (2) with headquarters a t  Lahore Cantonment under Mr. A .  
Francis (U. S. S. )  with 1 3  surveyors, including 1 pupil under training, 
completed the detail survey of Lahore Cantonment and its RBziirs and 
resiting of a number of houn(la,ry pillars in Murree cantonment. 

41. Traversing and Levelling.-280.3 linear miles of travers- 
ing and 71.7 linear ~nilecl of levelling were completed for next season's 
survey in A g a  and Amhala Cantonments. 1.7 linear miles of boundary 
t raver~ ing  were also carried out for Murree Cantonment a t  the special 
request of the Cantonment Authority. 

42. Receas duties.-Fair mapping was carried out by two sec- 
tions during the recess under Messrs. Bakhshi Harnam Singh ( U .  S. S.) 
and A. Francis (U. S. S.) respectively, the former a l ~ o  supervised the 
computation aection and the latter was responsible for dealing with 
boundary changes and notifications. 
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A section of 4 draftsmen, 2 surveyors, 3 computers and 1 traverser, 
under the supervision of the officer in charge, assisted by Mr. Bakhshi 
Harnam Singh, was employed throughout the field season to  deal with 
the arrears of mapping and computation of the advance frame work. 

27 sheets on the 16-inch scale of *Bannu, *Cherat, *Dalhousie, 
*Dera Ismail Khan, *Jllelum and *Jullundur Cantonments and 6 sheets 
on the 64-inch scale of Jhsnsi, Jullundur and La.hore Cantonment B a z ~ r s  
were completed and sent for publication, while 8 sheets on the 16-inch 
scale of Lahore Cantonment of the current season's work were partially 
completed. 

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

Arreare mapping. 



V1.-SURVEY REPORTS, EASTERN CIRCLE. 

DIRECTOR.-Colouel L. H. Jackuou. I.A. 

43. Summary . -On the conclusion of the last survey year, the 
Eastern Circle had under its administrative control Nos. 4, 5 and 12  
Parties and No. 5 Drawing Office. 

During the year under report, Nos. 4 and 1 2  Parties were amalga- 
mated as No. '4 & 13' Party and the administrativecontrol of Nos. 1 and 
14 (Geophysical) Parties, and KO. 6 (S. I.) and the Lahore Survey 
Detachments was transferred to the Circle. 

The headyuarters of the Circle with those of Eos. 5 and '4 & 19) 
Parties and No. 5 Drawing Office were transferred from Shillong to 
Dehra Diin for the duration of the war and the office huildings at 
Shillong with the exception of some rooms reserved for survey records 
were made over to  the Defence Department for use as a Military 
Hospital. 

The status of No. 6 (S. I.) Party was reduced to  that  of a Detach- 
ment and most of its personnel were transferred to  Dehra Diin for war 
mapping. 

Owing to  war commitments, the normal activities of the  Department 
were euspended. 

No. 1 Party. 
Major G.  H. Osmaston, M . c . ,  P..E., to  1-1-41. 

Opicer in charge.- 
Captain R. A. Gerdiner, R.E., from 2-1-41. 

44. General.-Due to  the war the normal field programme was 
almost entirely suspended. The Party carried out the following special 
surveys :- 

(a) Riverain survey in Gurgaon district, a t  the request of the 
Punjab Government. 

(b) A military training map, on the 1-inch scale in Gwalior State, 
a t  the request of the L)arbar in sheet 5 4  J .  

(c) Demarcation of a small boundary dispute between the Gwalior 
State and the Datia State, Central India, a t  the request of the 
Resident a t  Gw B 1' lor. 

(d) Control for settlement uurvey in the Kurram Valley in sheets 
38 G and 38 K a t  the request of the Revenue and Divi~ionul 
Commissioner, N. W. F. P. 

(e) Survey of firing ranges in Ilelhi Cantonment. 
(f) Revision of the 3-inch nelhi Guide Ma,p. 

Items (a) to (e) were done on p a y ment. 
Contributions were received during the year towards the cost of 

topogruphical surreys in their territories from the States of Jodhpur 
(Miirwfir), Gwalior, Jaora, Ratlam and Partibgarh. 

The party headquarter8 remained a t  Ilehra Dan throughout the 
year. The personnel who did not take the field were wholly employed 
on mapping. 
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45. Personnel.-The average strength of the Par ty  during the  
year was 1 Class I ,  2 Class 11, 3 Upper Subordinate officers, an3 48 
Lower Subordinates including 11 pupil draftsmen and 4 clerks. 

I n  addition to  the above, 2 Class I probationers (Lieut. Anant Singh, 
I.E. and Lieut. A. D. Verma, I.E.) and 6 Class I1 and 3 Upper Subordinate 
probationers were posted t o  the Par ty  for training. One of the Upper 
Subordinate probationers died before taking the field. 

46. Areas surveyed.- 
512 square miles of minor triangulation for 1-inch surveys. 

91 linear miles of theodolite traverse for 1-inch surveys. 
338 linear miles of theodolite travel-se for 16-inch revenue 

settlement surveys. 
11.5 linear miles of theodolite traverse for boundary 

demarcation. 
21.5 linear miles of plane-table traverse for boundary 

demarcation. 
431 square miles of 1-inch original survey. 

41 square miles of 3-inch blue-print survey. 
Areas for inclusion i n  Table B. 

Revision survey.-1-inch and larger scale :-560 square miles. 

47. Field work was organized as follows :- 
Camp (I).-Mr. M. A. Faruquie (U. S. S. )  with 3 traversers, 2 

computers and 2 draftsmen completed the work of providing a framework 
for the preparation of 16-inch settlement maps of 33  villages of Palwal 
tahsil of Gurgaon district in the Puqjab covering an area of 90 square 
miles in sheets 5 3  H and 54 E. 

Camp (2).-Mr. T. M. C. Alexander (Class 11) with 2 Class I, 5 
Class I1 and 2 Upper Subordinate probationers, and 2 first class surveyors 
employed as instructors for most of the time, completed 444 square miles 
of survey in the Gwalior State in sheet 54 J for a military training map 
for the Gwnlior State. Of this area the towns of Lashkar and Gwalior 
covering about 1 3  EqUnre miles were surveyed on the 3-inch scale and the 
remainder on the 1-inch scale. On the transfer of Mr. Alexander t o  
Kurram Settlement Survey Camp on 24th March Lieut. Anant Singh, I.E., 
took over charge of the camp. The camp headquarters were a t  Morar. 

Camp (3).-Mr. P. K. Jain (Class I1 probationer) completed 512 
square miles of minor triangulation supplemented by 91 linear milee of 
theodolite traversing for future 1-inch surveys in Mirziipur district of the 
IJnited Provinces in sheet, 68 L. 

Uelhi Gu,ic!e dfctp.-Surveyor H a r ~ ~ a r n  Singh completed the revision 
of an area of 28 square rrtile~ on tllc %inch wale for the Delhi Guide Map 
in sheet 58 IT 

llou,?~dnry cE~mn~cation.--Mr. 11. A. Faruquie (U. S. S.) carried out 
the demarcation of cliapntocl portiolis of the boundary about 12 miles in 
length between the Gwalior State (Gwdior) and the Datia State, Bundel- 
khand Agency, Centrnl Indin, during February and March. 

Kzcrrnqn Sctll~?nc?, t rSu,rv~!/.-- Triangulation for the settlement sur- 
vey of the Kurrsm Vnlley covering about 110 sqnare miles in sheets 38 G 
and I(. was taken in hand in April. A full report will be given next year 
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Survey of Firing Ranges.-Messrs S. Q. Hesan and S. M. S. K. 
Mudtlliar (both Class I1 probationers) were sent under urgent military 
request to help site and survey new range areas near Delhi; the work 
was completed in about 1 month. 

Verification Survey.-Because of the war work, no verification 
survey wns carried out. 

48. Recess duties.- 
About half the personnel of the Party remained at  party headquarters, 

Dehra Dan, throughout the year, employed on mapping. The work 
carried out included typing of war sheets for KO. 1 Indian Field Survey 
Company, 1/50,000 mapping, MiirwBr Map, Gwalior Military Training 
Map and arrears of +-inch sheets. 

No. 4 & 1 2  Party. 

Mr. A .  J. A. Drake, D.c.M., to 31-7-41. 
Oficw in charge'-{ ,, D. 0, Pun, from 1-8-41. 

49. General.-Due to war commitments and consequent financial 
restrictions Nos. 4 and 1 2  Parties were amalgamated and designated 
No. '4 & 12' Party. 

Normal field operations were suspended, but colour-print survey on 
the +-inch scale in the Biilipars Frontier Tract of Assam was carried out 
in sheets 83 E and F and in addition the followillg special work on 
payment :- 

(a) Fixing of range points a t  Shillong in the KhHsi and 
Jaintia Hills district of Assam for the Defence 
Department. 

(b)  Survey of boundaries of holdings on the 16-inch scale a t  
the Happy Valley Cantonment, Shillong, in the Khiiai 
and Jaintia Hills district of Assam Eor the Defence 
Department. 

(c) River crossing oE the Brahniaputrn and tertiary levelling 
in the Cfichiir, GoBlpiira, Kamriip, Nowgong, Sibsiqar 
and Sylhet districts of Assam in sheets 78 F, J ,  N, 0, P 
and 83 B, C, Dl F, I, J for the Public Works Depart- 
ment, Aseam. 

(d) A boundary survey on the 4-inch scale was carried out 
in the Jessore district of Bengal in sheet 79 F a t  the 
request of the Munsif of the 3rd Court, Jessore, to settle 
a land dispute. 

The party headcjuarters remained in Shillong up to the 11 th of April 
and were thereafter transferred to nehra Dfin. 

50. Personnel.-The average strength of the party was 1 Class 
I, 3 Class 11, and 3 Upper Subordinate o5cers and 30 Lower 
Subordinates. 

51. Areas surveyed.- 
411 erluare mile8 of +-inch colour-print survey (Exploratory). 
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Areas f o ~  inclusion in Table B. 
Revision Survey.-1-inch and larger scales:-2.3 square miles. 

a-inch scale :-411 square miles. 
52. Field work was organized as follows:- 
Dajla ant i  kl'iri Hills.-Surveyor K. S. Loverwell accompanied the 

Political OEcer, BBlip~ra Frontier Tract on his tour of the area and 
carried out exploratory survey of 411 square mileb on the +inch scale in 
sheets 83 E and F. A print of the  published sheet was utilised for 
plane-tabling. 

Assanz Levelling.-A river crossing was necessary to  connect a line 
of levels from the  Gauhiiti Standard Bench Murk with the one a t  1)hubri 
along the north bank of the Brahn~aputra River. This was carried out 
by Messrs P. K. Chowdhury and A. P. Datta (both  U. S. S.) who used 
Zeiss model I1 levels and committee pattern staves. The distance of the 
crossing was 49 chains. 

Three methods were employed e.g. Reciprocal, Target and Vertical 
angles. The results of the two observers were good. 

Thereafter computers S. N. Basu and A. C. Chakrabatti completed 
621 linear miles of tertiary levelling in the Assam and Surma Valleys for 
the P. W. D., Assam. 

Boundaries of Holdings.-One suveryor completed this in three 
days on the existing plane-tables of the  16-inch Happy Valley survey, 
Shillong. Only a few holdings previously pegged out  by the owners 
were surveyed. 

Jessors Lant? Dispute.-Mr. A. P. Dattn (U.  S .  S )  carried out 6.6 
linear miles of prismatic compass traversing, 10.6 linear miles of theodo- 
lite t r a v e r s i n ~  and a detailed boundary survey plot on the 4-inch scale in 
connection with a land dispute in the vicinity of villages Riibupur and 
Silimpur in the Jessore district of Bengal. A conlparative map on the 
16-inch sc:~le was compiled a t  Shillong for comparison with the cadastral 
survey maps. 

Ili-aining Camp.-A training camp under Mr. 0. D. Jackson 
(Class 11) was opened early in Deceniber a t  Unlsaw village about 1 3  miles 
from Shillong. 2 unclassified surveyor8 and 4 pupils were trained in hill 
plane-tabling on the 2-inch scale. The camp was closed a t  the end of 
March. 

Triangulation,  Trnversi?lg and Levelling :- 
( a )  621 linear miles of tertiary levelliug in the Assam and Surma 

T7nlleys for the P. \Y. D., As~:lin. 
( 1 ) )  The fixiug of the range point : ~ t  Sl~illong was done by inter- 

section from 3 trigonoinetric;~l stiltions. Two of these were 
old ~ t a t i o n s  of the Sllillong Guide hlap survey and one a new 
station. 'I'hc stations were not more than 2 miles apart  and 
the actunl field work took 3 days. 

53. Description of country.- 
Daja mud ~IIiri  Ntl1s.-The area in 83 F consists of ]ow foot hills 

thickly wooded. M'iltl elephants and other games are to  be found here. 
Communications are not goot3. In sheet 83 E the area consists of high 
hills covered with dense inixed forest, bparsely populated, and communica- 
tions are not  good. 
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Assarn Levelling.-Low cultivated plains subject t o  flooding parti- 
cularly bordering on the Brahmaputra River and low lying areas. 
Communici~tions good. 

Jessore Land Dispute.-Low cultivated plains with marshy land. 
54. Recess duties.-The party was organized for recess into 4 

main sections :- 
lVection I.-under Mr. 0. D. Jackson (Class 11) assisted part  time by 

Mr. It. L. Ghei (Class 11) and Mr. R. K. Sahai (U. S. S.) mapping Burma 
farmed re-issues. sheet 79 N and the Shillong Guide Map and Happy 
Valley Cantonment 16-inch traces. 

Section 11.-under Mr. Moharnmad Alauddin (Class 11) assisted part 
time by Mr. R. L. Ghei (Class 11) mapping Burma farmed re-issues and 
sheet 64 H. 

Section 111.-under Mr. A. G. Qureshi (U. S. S.) mapping Burma 
farmed re- is~uea and sheet 64 O/N. E. 

Section IF.-under Mr. H. H. Phillips (Class 11) assisted by Messrs. 
Mohnbat Ali and Muzaffar Husain (both U. S. S.) dealt with maintenance 
and sale of maps. 

On transfer of the unit to Debra Diin the sections were reorganized 
as follows:- 

Section I.-under Mr. hlohamnlad Alauddin (Class 11) assisted by 
Mr. R. L. Ghei (Class 11) and Mr. R. R. Sahai (U. S. S.) mapping of 
Burrns farmed re-issues and sheet 79 A/8. 

Section II.-under Mr. H. H. Phillips (Class IT) assisted by Mr. P. K. 
Chowdhury (U. S.  S.) mapping of sheet No. 79 N, special Dafla map, 
sheets Nos. 64  O1K.E. and 64 H and collection of information for main- 
tenance. 

Three a-inch, eleven &-inch and four old ~ t y l e  I-inch Burma re- 
issues were submitted for publication. 

No, 5 Party. 

I Major R .  H .  Samn, R.L., t o  29-1-41 and from 1-4-41 to 20-4-41. 
Mr. F. J. (;rice, from 30-1.41 to 31-3-41. 21-4-41 to 12-6-41 and from 3-9-41 

to %9-41. ' '  , X. S. HnriPam lynr. from 13-6-41 +o 28-6-11. 

I .. C). C.  Puri, from 29-6-41 to 31-7-41. 
,, A. 6 .  A. Drake, n.c.M., from 1-8-41 to 2 - 9 - 1  and from 26-9-41. 

55. (3eneral.-Due to mobiliaation the party did not take 
the field. 

56. Personnel.-The average strength of the party excluding the 
officer in charge was 2 C I ~ R R  I1 and 3 Upper Subordinate officers and 21 
Lower Subordinates. 

57. Field w o r k . 4  surveyors were employed for about 24 
months on survey of 'prisoners of war ci~mp' a t  Riimgarh Cantonn~ent in 
sheet 73 E on the 32-inch ~ciile L L J I , ~  ~urveyerl an area of about 8 square 
miles under the ~upervision of the Officer in ch;l.rge, Railway Survey 
Section, RBmgarh. 

One surveyor was employed for about a week on survey of ~ i t e  plan 
a t  Mouza Telpuro (Dehra Dun) in sheet 53 J for the Army Headquarters, 
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Meerut district and surveyed an area of about 3 square mile on the 
6-inch scale under the supervision of Mr. L. J. Bagnall (Class 11). 

58. Recess duties.-'The fair mapping of four *-inch Sikkim 
sheets Nos. 78 A1N.W. &T 77 D/S.W, 78 A/S.W. & 72 M/S.E., 78 A1N.E. 
& 77 D1S.E. and 78 A/S.E. was completed in the first 3 months under 
Mr. A. Ahad (Class 11) assisted by Mr. N. L. Gupta (Class 11) and for the 
rest of the season most of the  personnel were employed on war mapping 
on 1/50,000 scale. The drawing of the Shillong Guide Map and prepara- 
tion of colour patterns were carried on when there was no war mapping 
in hand. 

Lahore Survey Detachment. 

i Mr. D. C. Puri, to 21-6-41. 
OjTcer in charge.- ,, M. R. Nair, from 22-6-41. 

59, General.-The original programme of the unit so far as 
field work was concerned was completed by the first week of April 1941. 
The Administrator of Lahore Jlunicipality, asked for a further survey of 
old BbBdis of Biighbgnpurn-cum-Bhogiwiil and Ichhra estates, which 
though omitted from the original programme by the Settlement Depart- 
ment, was required hy the lnunicipality for planning purposes. This was 
taken in hand on 15th March and completed by 9th June. 

Insertion of boundaries and completion of sheets are in hand. 
60. Personnel and distribution o f  duties.-The averag: 

strength excluding the officer in charge, was 1 Class 11, 5 Upper Subordi- 
nate officers and 39 Lower Subordinates including clerks. 

The following changes occurred during the year:- 
Messrs. K. B. Muthanna and I. K. Ponnappx (both U. S. S.)  were 

transferred to the Survey Training Centre and Mr. Manawar 
Khan (U. S. S.) t o  KO. 18 Party. 

Mr. N. D. Joshi (Class 11) waR transferred to this unit on l l t h  
August 1940 and transferred to  No. 1 8  Party from l l t h  
December. 

Messrs. Sheikh Alnuddiu, M. L. Kohli and J .  R. Chibbar (all U. S. 8.) 
were tranuferred to this unit on 1st August and 22nd 
September 1940 and 15th January 1941 respectively. 

Messrs. M. It. Nair and N. D. Joehi (both Class 11) were in charge 
of the field camps co~lsieting of 12 Lower Sahordinates. Mr. 
Manawar T<b:~n and later Mr. M. JJ. Icohli with 17 pllotters 
and draftuinen dealt with plotting and drawing. 

Mr. Sniyid 1rsh;ld Ahnli~tl (U.  S. S.) with 7 coniput,ers compted 
the c o l ~ ~ p u t i ~ t i o ~ ~  by 15th April : ~ n d  wras transferred back to  
Dehr:~ Diin. 

6 1. Field work.- 
Co?bt~ol.-Triangnli~ tion was all completed during the previous year. 

126.155 linear miles of traverse with 2,092 stations were completed during 
the year, nlakiug a tota,l of 332.064 linear miles and 3,931 marks of main 
traverse and 677.860 linear mile8 and 12,979 stations of detail traverse. 
The whole traverse wee con~pleted by March. 
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82. Detail Survey (Off8etting).-An area of 913 acres for 
the 40-foot, scale and 4,539 acres for the 100-foot scale was completed 
during the year, making a total of 5,816 acres for the 40-foot scale and 
13,991 acres for the 100-foot scale. 

63. Plotting and inking up detail.-All plotting from off- 
sets and inking up after verification on the ground was completed during 
the year. 

11 oriainal sectio~le were completed for typing and insertion of 
9 

boundaries from irlEormation supplied by the Settlement Ijepartment. 
64. Check measurements . -Checking and verification of all 

plotted work was carried out by camp officers by direct rneavurements 
on  the ground, pari pnssu with the plotting. I n  summer months the 
camp officers were hard put to it to keep pace with the plotting. 

65. Boundaries and limits of holdings.-362 final traces 
on tracing cloth were submitted to  the Settlement Department for inser- 
tion of boundaries. 118 trilces were received back during the year and 
settlement work is in progress in all other estates and is in various 
stages of completion. I t  is estimated that the final completion of 
originals for pub1ic:~tion after insertion of boundaries, as received from 
the Settlement Department, will take over a year, and depends entirely 
on the speed with which the traces are received back from the Settlement 
Department. 'I 

66. Averages.-The following averages have been calculated 
from t L t a l  figures of the whole programme now completed and will be a 
useful guide for estimating any similar works in future:- 

Trinnguln,tion.-Total number of 330 stations have been fixed in 
on area of 20,000 acres making an  average of about one station per 
60 acres. 

Tmvewing.-Average number of traverse stations per 100 acres is 
85. (In congestetl area the number may be up  to about 250 stations per 
100 acres). 

Average length in linear miles of traverse per 100 acres is 5.0 miles. 
Average number of stations co~npleted per man per month is 113. 

( In  congested area the numher will Le about 100 stations and in semi-con- 
gested area about 130 stations per month). 

Average linear miles oE traverse per man per month are 7.2 linear 
miles. 

Ofl9etting.-Average out-turn per man per rnonth is 91 acres. (In 
congested areas the average will he :\bout 80 acres only while in open 
areas i t  may he :thout 150 to  ZOO ;)Cree). 

S a ~ n b e r  of offsets per acre is 17.06. 
Average numher of off~ets per mtln per clay is 68. 
67. Amritsar district-Kapurthala State boundary 

disputes.-- At the rcq~iest of the Chief Hecretitry to  the Punjab Govern- 
ment certain miesing boundary pillars, along x disputed length of riverain 
honndnry on the B ~ i i s  Hiver hetween J a l s l a h ~ d  village (Amritsar district) 
and Killliirthala State in sheet 44 M, were fixed by this detachment in 
February 1941. The work was carried out by traverser Dial Singh. 
The method adopted W R R  to run two traverse8 between two sete of base 
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line lshrks and from near stations of this traverse to  peg out the missing 
boundary pillars with the help of distances and bearings supplied by the 
office. Unfortunately no computed values of co-ordinates of these miss- 
ing boundary pillars were available from old records, and their co-ordinates 
were taken from the index map on the scale of 1 inch t o  200 karams or  
1,000 feet. A further check on the accuracy of these co-ordinates was 
provided by a comparison of the computed direct distances from these 
co-ordinates with direct distances given on the index map. These co- 
ordinates of boundary pillars taken from the index map were used for 
computing their distances and bearings, which data were used by the  
traverser to fix their positions on the ground. 8.3 linear miles of traverse, 
consisting of 29 stations including base line stations, were run, and 1 0  
boundary marks were fixed. The cost of the survey was Re. 300. 

The results of the survey have been communicated to both the 
Punjab and Kapfirthala State Governments. 

No. 6 ( S o u t h  India) Party (now D e t a c h m e n t ) .  

Mr. N. S. Ha,riham Iyer, from 29-8-40 to 1.1-41 and from 8-2-41 to  25-4-41. 
,, J. C. St. C. Pollett, V.D., from 2-1-41 to 7-2-41. 
,, B. N. hfurthy, e.sc., from 26-4-41, 

68. General.-The Party which has been reduced to the status 
of a detachment from the afternoon of 25th April completed its programme 
of 1-inch topographical surveys in Bombay, Kolhapur and Ileccan States. 
Field work commenced in the middle of October. 

I n  addition t o  the above, revision survey was carried out by 10 
surveyors in the Chingleput, Coimbatore, Madras, Malsbar and Nilgiri 
districts of Madras Presidency and in the Mysore district of Mysore 
State. Work commenced towards the end of October and contit~ued till 
the end of July.  Owing to unprecedented weather conditions in Malabar 
one sheet near Calicut had to be left incomplete. The party (now 
detachment) was administered throughout the season from Bangalore. 
The officer in charge made tours of inspection in the months of January, 
February, April, May, June and July. 

69. Personnel.-The strength of the party (now detachment) 
was I Class I, 3 Class I1 and 3 U. S. S.  officers, of whom two were 
promoted to  Class I1 Service from 1st  October 1940 and 50 Lower 
Subordiuates including 4 clerks. One Clam I ,  2 Class I1 and 3 U. S. S. 
officers and 24 snrveyors, 8 draftsmen and 2 clerks were transferred t o  
the Eastern Circle, 14 surveyors and 1 draftsinan were traneferred t o  
Frontier Circle nnd 3 surveyors were transferred to  Burma Survey Party 
during the year under report. 12 pupil surveyors were entertained 
on probation in August 1940 and 6 were eelected. 22 pupil draftsmen 
were entertained on prohation in March 1941 and 8 retained. Of them 
1 pupil draftsinan ant1 1 pupil surveyor were transferred to  the Eastern 
Circle. The present strength cons i~ t s  of 1 Class I1 officer, in charge 
of the Detachment, 3 surveyors-draftsmen, 12 pupils and 2 clerks. 

70. Areas surveyed.- 
58 square miles of 2-inch blue-print revision survey (enlarged 

modern 1-inch). 
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1,351 square miles of l-inch blue-print revision survey (modern 
l-inch) 

29 square miles of 19-inch blue-print revision survey (reduc- 
tion of 5-inch cadastral). 

2,269 square miles of l-inch blue-print new survey (old l-inch). 
Arem for i nc lu s ion  in Tables A a n d  B. 

New Survey.-l-inch scale:-2,269 square miles. 
Revis ion  Surveg.-l-inch and larger scales:-1,463 square miles. 

71. Field work was organized as follows:- 
Camp (I)).-Mr. M. A. Azim (U. S. S.) and 12 surveyors carried out 

the l-inch blue-print new survey of 2,269 square miles of Poona and 
SBtBra districts of Bombny, of Kolhspur State and of the Deccan States 
in sheets 47 K and 0. 

Mr. 3.  A. Cabral (Class I1 offg.) and 10 surveyors started blue-print 
revibion survey of 1,463 square miles on 2-inch, 14-inch and l-inch scales 
in the districts of Chingleput, Coimbatore, Madras Malabar and Nilgiri 
districts of Madras Presidency and in the Mysore district of Mysore State. 
The survey was completed, excepting for a small portion in Malabar dis- 
trict which had to  be left unsurveyed owing to unfavourable weather 
conditions, under the direct supervision of the officer in charge of the' 
party (now detachment) as Mr. Cabrsl was transferred during the course 
of the field season to the Eastern Circle. 

72. Description of  country.-The country covered by the 
l-inch original survey in Bombay, Kolhipur and the Deccan States 
is open undulating plains, partly black cotton soil under cultivation and 
pnrtly barren and sterile country with n lot of stone and rock outcrops. 
The country covered by the l-inch and larger scale survey is of distinct 
types. In  sheet 66 C it is flat and not verv open, in sheet 58 A it  is 
covered hy high nnd woodecl hills and in sheet 49 M it is hilly and 
pnrtly cultivated and partly wooded. The coastal area is covered by 
dense cocoiinut plnntationa. In sheet 57 I7 the country is undulating and 
open excepting for patche~ of wooded areas. The country presented no 
serious difficulties technical or otherwise except that rapid progress was 
not possible in the flat covered areas. 

The Bhimn, Miin, Nira, Yerle, Cauvery and Cheliyiir Rivers pass 
through the area. 

The road8 from i i )  Pandharpur to Mira.j, (ii) Pandharpur to 
Sholiipur, ( i i i )  Ootacnrnnnd to Mettupiilaiysm: (4~3) Madra8 to Bangalore, 
(c) Cnlicut to Madras and ( v i )  Mysore to Cannnnore pass through 
this area. 

A dam acroas the Cauvery River at Krishnar5jasfigara offer8 
facilitiee for irrigation over large arena; otherwise irrigation is dependent 
mainly on rain fall. 

73. Recess duties.-There were no sub-sections as in previou~ 
yeare for fair-mapping, preparation of pro, fs and colour ps t te rn~ ,  etc. 

The entire work was done under the direct orders of the officer 
in charge. 
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74. The Burma Survey Party is administered directly by the  
Surveyor General. I t s  mapping and survey areas are approximately the  
same as those of the former Burma Circle, abolished in 1932. 

Burma Survey Party. 

Major H .  W. Wright, R .E . ,  t o  31-5-41. 
OJicer in c1iarge.- Mr. A. F. Murphy, from 1-6-41. 

75. General . -The organization and activities of the party un- 
derwent considerable modification during the year. The diminished party 
and the Drawing Section together continued the increased rate of the last 
year's out-turn of topographical surveys and maintenatice duties. 

During May a small reproduction section with light equipment was 
received from India and set up in Maymyo: this was subsequently ex- 
panded and the building of a permanent reproduciion office was begun. 

The irlstallation of reproduction equipment in llaymyo and the use 
of the Government press in Rangoon enabled a beginning to be made in 
the production of topographical maps wholly within Burma. 

I n  continuation of the policy of making Burma surveys self-sup- 
porting the 1 Class I1 and 1 Upper Subordinate Burman probationers 
who in the previous year had received training in India, underwent 
further instruction in the field and office under party arrangements. 

76. Personne l . -The  average strength of sections was a,s detailed 
below :- 

At headquarters, Maymyo.- 
O f i c e  of the Oficer in charye:-1 Claw I officer and 5 clerks. 
Drawing Section:-2 Class I1 officers, 2 U. S. S. officers, 5 

surveyors, 19 draftsmen, 1 computer and 1 clerk. 
Military Surveys Traiwing Sub-unit :-1 Class I officer, 1 Clase I1 

officer, 1 U. S. S. oEcer, 3 surveyors and 1 compnter. 
Re?)roduction Sectzon. -1 photographer, 1 helioman and 2 hand- 

pressmen. 
Field Sections.- 
Franteu~ork anti Detail Surveys.-1 Class I1 officer, 3 U. S. S. 

officers, 1 Class I1 and 1 U. S. S. Burman probationers, 25 surveyors, 2 
computers and 6 pupils. 

Verification Surveys.-'i surveyors. 

77. Field out-turn.- 

Framework. 
244 linear miles of theodolite traverse. 
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Detail surueys. 

803 square miles of 1-inch original survey. 
291 square miles of lh-inch original survey for publication on 

1 -inch scale. 
3,789 square miles of 1-inch blue-print survey. 

1 4  square miles of special 1-inch original survey for Forest 
Department. 

2 square miles of special 4-inch original survey for Forest 
Department. 

Maintenance programme.- 
Framework. 

92 linear miles of theodolite traverse. 
Detail sul-veys. 

608 square miles of 1-inch blue-print surveys. 
5,924 linear miles of verification surveys. 

Areas for inclusion i n  Tables A a n d  B. 
New survey.-1-inch and larger scales:-4,899 square miles. 
Revision survey.-1-inch scale :-608 square miles. 
78. Field work.- 
Mr. F.  M. Hawley (Class 11), Mr. A. K.  Talapatra and U On Ba, 

A.T.M. (both U. S. S.) were in charge of field sections totalling 25 
surveyors and 2 computers; U Ba Han, Mr. V. Mr. H. Raphael, Mr. E. Thwin 
and 6 pupils were also under instruction. 

For the primary programme, surveys in the area of eighteen 1-inch 
sheets were completed in sheets 84 lu', 85 N and 93 B in Lower Chindwin, 
Katha, Mnndalay, Prome, Sngaing. Shwebo, Tharrawaddy and Thayetmyo 
districts and in the Nothern and Southern Shan States. Detailed areas 
are given in the previous paragraph. 

The framework for primary surveys coneisted of 244 linear miles of 
theodolite traverse in sheet 84 N in Lower Chindwin, Sagaing and 
Shwebo districts. 

For the maintenance programme an area of 608 square miles of 
1-inch blue-print eurveys wae completed in sheets 84 K and 85 N in 
Rome  and Shwebo districts, the framework consisting of 92 linear 
miles of theodolite traveree. 

The special surveys of 16 Rquare miles on the 1-inch and 4-inch 
scales in the primmy programme wa.8 to provide Forest maps in parts of 
Dawle Extension, Taungnyo Yoma Sattha Extension, Thapan Extensions 
Nos. I and I1 and Taungnyo reserved forests in Prome and Tharrawaddy 
districte. 

13 eurveyors, including 6 part time from the field sections mentioned 
above, verified 5,924 linear miles of roads, railwa.ys, canals and changes in 
the course of important rivers. These operations were conducted over 
an extensive area of Burma and the Shan States. 

70. Description of country.-In the Shan States most of 
the area eurveyed was open low hills intersected by densely wooded 
revinee. In Upper Burma it varied from irrigated plains, thickly popu- 
ated, open and intersected by high ecrub hedges to  low hills, open and 



densely forested. In  Lower Burma the country was equally divided 
between open cultivated plains and densely wooded low hills. 

80 A i r  Survey Training.-During recess an air survey training 
section was formed of 2 officers and 8 surveyors for full time training 
in survey from vertical air photographs. Three more officers did a part 
time course in addition to their other duties. 

81. Rapid Fair-Mapping.-Experimellts were carried out 
during recess in various rapid fair-mapping methods on the sheets 
surveyed by the party during the field season. For all sheets fair drawing 
was done in black and white inks on transparent traces. 

One sheet was prepared in black and brown by the Vandyke process 
throughout, as this process alone could be completely carried out in Burma 
during a period when equipment for photographic work was not available 
at the outset. The finish of the rnaps thus produced was certainly below 
that of the normal Survey of India procedure, but some months in time 
were saved by not sending the field plaue-table sections to Calcutta for 
photography and production of drawing blue prints. As the maps had to 
be prepared as expeditiously as possible, the time factor was considered 
to be of more importance than finish. 

82. Work at headquarters . -The field section completed the 
fair drawing of 10 sheete. Owing to the emergent demand for maps of 
other areas the completion of drawing and final examiriatioll of 4 other 
primary sheets had to be deferred. 

The Drawing Section under Mr. A. F. Murphy (Class 11) assisted 
by Messrs. F. M. Hawley (October, 1940) and C. T. Hurley (from 
November, 1940) (both Class 11) and Messrs. H. K. Kar and Rluharnmad 
Mustafa (both U. S. S. j myas primarily engaged in the re-issue of a heavy 
programme of emergent demand mapa on various scales. All such maps 
were gridded and, besides incorporating the material from verification 
surveys, included additions and corrections collected by the issue of 49 sets 
of maps covering Burma to the local authorities. As a consequence the 
normal work of the section, such as compiling geographical and topo- 
graphical sheets, the re-issue of large scale maps for the Forest Department, 
etc. was restricted. 

The stock and sale of Burma maps continued to be the divided res- 
ponsibility of the Curator, Government Book Depot, Rangoon and the 
Officer in charge, Burma Survey Party, Maymyo. 



VII1.-MISCELLANEOUS SURVEY REPORTS. 

Training School, Dehra ~ u n .  

Ofiiccr in chnrqe.- Mr. N. N .  Chuckerbutty t o  28-4-41. 
{ ,, N d u m m ~ d  N~rjarnoddii. from 29-44.  

83. One officer of the Corps of Royal Engineers, 2nd Lieut. 
H. M. Rimmer and one officer of the Corps of Indian Engineers, 
Lieut. J .  S .  Paintal joined the Class I Service. 2nd Lieuts. E. J. Daniel 
and R. Muir of the Corps of lndian Engineers joined the Survey 
Training School in April. After a short training here, 2nd Lieut. H. M. 
Rimmer, R.E., was transferred to  No. 18 Party. The other three officers 
are receiving the usual course of instruction. 

84. Two Class I1 Service and four Upper Subordinate Service 
probationers were appointed in January 1941 and are receiving the usual 
course of instruction. The U. S. S. probationer who was on leave on 
medical certificate from March 1940 has since rejoined and continued his 
course. 

85. On completion oE the course of training the Bhutanese pupil 
surveyor returned to Bhutan in April 1941. 



PART 4.-MAP PUBLICATION AND MATHEMATICAL 
INSTRUMENT OFFICE. 

From 1st April 1940 to 31st March 1941. 

1X.-MAP PUBLICATION. 

86. Map Policy.-A11 maps except the  1 /M and smaller scales 
are now, for the period of the war a t  least, being normally printed iu 
black and brown only. 

Some sheets, such a8 in Burma where there are very large areas of 
cultivation, are being printed also with a yellow tint, and similarly sheets 
with important water features retain their blue printing. 

This, combined with the shortage of paper and foil, has put a stop 
to the drawing of separate detail originals and i t  seems that ,  as a result 
of the experience gained from the hastily-embarked-on experiment, 
separate detail orig~rials are never again likely to  be used. I t  will how- 
ever probably be desirable to have separate name originals in future, as 
many of which as possible should be engraved. 

87. The Photo.-Litho. Office, Calcutta.-The following 
presses were iu use in the Photo.-Litho. Office:- 

Lithogra,phic Printing Machines. 

Two Mann "Standard" Single Colour Double 1)emy Rotary Offset 
machines with ( (  chain delivery ". 

One Mann "St,i~ndnrt-l" Single Colour Double Derny Rotary Offset 
machines with '' shooting clelivcsry ". 

One Rntcliffe Quad Llemy Flatbed n~achine. 
Two M~,IIII  Quad Crown Fliltbed machines. 
Two Furnival Double Delny Flatbed m;lchines. 
Two Manil Jlouble Demy Flatbed machines. 
One Rntcliffe Douhle Tlerny Fluthed machine. 

One Mann Quad Crown Offset Proving and Duplicating Press 
( Power driven ). 

One Ma,nn Double 1)e~ny Offset Proving and Duplicating Press 
( Power driven ). 

One Hoe Qn:id 1)emy Proving Preas. 
One Clreig & Sons Quati Dewy Proving Press. 
'I'wo Hoe l)onl,le Imperial I'roving I'resses. 
One Fnrnivnl 1)oublo 11nperi:il P r o ~ i n g  Press (Power driven). 
Four Hoe Double E1eph:lnt Proving l'resses. 
Three Fnrniv:ll L)oul~le Elephnnt Proving P r e ~ s e s  (Power driven). 
Two Greig & Sons Inlperinl Proving Presses. 
Three Fnrniv:~l Imperial Proving Prosues (one Power driven). 
One Ra.tclitio l~nperinl Proving l ' r e ~ ~ .  
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Letterpress P r i n t i n g  Machines.  
One Payne and Dalrson Double Royal Wharfdale machine. 
One Linotype & Machinery Double Crown "Centurette" machine. 
One Dawson & Sons Double Demy Wharfdale machine. 
One Payne & Otley Demy Wharfdale machine. 
One Rockstorch & Scheinder Foolscap "Victoria" Platen 
One Walker Bros. Foolscap "Laurate" Platen. 
One Chandler & Price Foolscap Platen. 
One Furnival & Co. Crown Folio Platen. 
One Ruling machine. 

88. Photo.-Zinco. Section, Dehra ~ u n . - ~ h e  following 
Printing Machines and Presses were in use in the Photo.-Zinco. Office:- 

One Flatbed Litho Printing Machine Quad Demy ~ i e e ,  printing 
capacity 43" x 30". 

One Flatbed Litho Printing Machine Double Crown size, printing 
capacity 30" x 20". 

One Rotary Offset Printing Machine Double Demy size, printing 
capacity 33" x 28". 

One Offset Duplicating Proving Press, Double Demy size, printing 
capacity 33" x 23". 

Three Litho Hand Presses, Flatbed, Double Imperial size, printing 
capacity 43" x 33". 

One Litho Hand Press, Flatbed, Double Elephant size, printing 
capacity 42" x 27". 

One Litho Hand Press, Flatbed, Double Royal size, printing 
capacity 40" x 30". 

The last two presses have been converted t o  Offset "Duplicating 
Proving Presses" as an experimental measure. 

89. No. 18 (Air Survey) Party, and No. 19 Party, 
Murree and Riai1pur.- he Reproduction Section and plant were 
moved into the new office8 on Broadway at  the beginning of the cold 
weather. 'l'he Double 1)emi Rotary Offset machine press, which was 
mounted on a sleeper crib in the previous year, was transferred to a 
G. M. C. trailer, on which a ~pecially designed wooden body had been 
built. A ~ e c o n d  G. M. C. trailer with ,z collapsible canvas body was also 
obtained. 

( h e  22" x 24" portable process camera was mnnnfnctured by 
Mesera. Mehrn Bros. of RisAlpur. 

The Reproduction Section wnu i l~tnched from No 18 (Air Survey) 
Pnrty and re-deeign:~ted No 19 Party on the 5th ,January 1941. 

The following printing presses were in use :- 
One I>ouhle 1)emy Rotary Off~e t  llrlchine Press, on trailer. 
One Dollble Demy Offeet Duplictxting and Proving Press 
Five D. E. and L). I. hand presses. 
One Furnivril Proving Prees for motor drive 41" x 29". 
One Furnival Porta1,le 23" x 21" hand pree8 W:IR w e d  in the Survey 

Exercise. 
One 15" x 16" Penrose Empire Camera adopted for film end wet 

plate, and two Furnival portable 23"x  21" hand presses were 
sent t o  the Burma Survey Party. 
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Reproduction of originals received :- 
... In one colour ... ... 692 

In two colours ... ... ... 94 
In three ,, ... ... .. . 3 

... Infour ,, ... ... 3 

... In five ,, ... ... I 
Vandyke and hello plates prepared ... ... 586 
Prints pulled ... ... ... 59,107 

90. No. 6 Drawing Offlce (Army Section), Sim1a.-The 
following machines were in use in the Army Section:- 

One Ratcliffe Flatbed Machine Press (Power driven) Litho Press 
for stone or  zinc, Quad Crown with motor 4 h.p. 

One Ratcliffe Hand Proving Press (Power driven) for stone or  zinc, 
Double Elephant with motor 14 h.p. 

One Ratcliffe Hand Proving Press (Power driven) for stone or zinc. 
Quad Crown with motor 14 h.p. 

One Hand Proving Press for stone only by Winston, D.E. 
One Hand Proving Press for stone only by Wm. Notting, L).E. 
One Treadle Letter Press Machine by Chandler & Price. Foolscap. 
One Hand Proving Letter Press Machine. Foolscap. (Special letter- 

press type, compositors sticks etc.). 
One Guillotine 30" by Dawson Payue & Eltood (one spare blade). 
One Graining Machine (Power driven) by Mann, Quad Crown with 

motor 1+ hap. 
One vacuum Printing Frame, German, maker unknown, Quad 

Crown. 

N.B.-The following arc lamps were also in use in the Army Section:- 
Two pairs of Arc Lamps standards each with 2 lamps. German, 111uker 

unknown. Each lamp supposed to be of 9,460 candle power. 
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Table I (a)-Maps published at Calcutta, during the year 1940-41. 

Class of maps. 

*Erclodes 50.950 copiea of 26 mspn nupplied to the Army ex-Jndix. 

GENERAL MAPS. 

Mepe of I n d ~ a  ... ... 
GEOGRAPHICAL MAPS. 

Southern Asia Series ... 
India  and Adjacent Countries ... Series ... 
Carte Internatlonale du Monde 

TOPOGRAPHICAL MAPS. 
Q u ~ r t e r - i n c h ,  Modern ... 

... 7 (Prely.) 
, (Provl. t ... 

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

... One-inch, Modern 
Old style maps ... ... , 

I 

Scale, 

Departmentn 1. 

I 
I I 

Various ' 1 1 9 1 16,479 

1:2 tnillion ... 1 ... 1 ... 
1:l million . . , 32 17,083 

... I 8  1 3,463 

l"= 4 miles 10 8; I 42,393 
... 300 
1 1,047 

l"=2 miles 9 ;  l q  9,378 
... , 2 105 

l"= 1 mile 4 4 184 108,332 

Revised 
editions, 
new edi- 
tions and 
reprints. 

New 
publica- 

tions. 

22,122 

... 
27,012 

6,662 

50,926 
469 

1.047 
13,360 

80 
1.32,248 

SPECIAL MAPS. 
Provincial maps ... . . . I  Various ... 7 ' 3,949 i 6,649 

... City & Town Guide h a p s  5 1,785 3,630 
Index maps  ... "' ... I :: ... 32 1 12,421 1,229 
JIiecellaneous maps ... I 14 I 64 67,315 I 1.688 

I - - -- - - 

Total . . . j  . . .  1 81 / 466 1 286.480 / 2.73.859 
I 

Various ... 12 1 2,430 ) 3.7'37 

Number of 
copies 

printed. 

19,653 
22,926 
6,757 
7,280 
9,964 

I Ext ra -depar tmen ta l .  

Value. 
Rs. 

Maneuvre  and Hadiile maps ... Var~ous  
Other maps " ... 
Plnne and ciiagrnms ... 
Illngtrntions ... ... I : 
Miscellaneous ... . . . I  .. 

Total ... i .. 1 776 / 97 1 864.946 1 66.580 
-- - I - I - . - 

1 14 
209 6:j 
293 1 
240 1 
33 1 18 

11,161 
125.24R 
152,239 
35,830 

540.468 

- - -- - 

6,644 
87.694 

893 

-- .- 

General b Geographic~! m a p ~  
Topog-rephical rneps ... 

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

Total for Burma ... ...... I 1 28 I 69 1 64.1601 46.231 
- -- - - -- I - - 

I ...... Total Extra-departmental , 804 1 166 / 919.096 ( 1.11.811 

Grsnd Total ... I . ( 886 1 632 )1.206,676 1 3.86.670 

NOTES.-Calcutta.-In adtiition to  the work ehown in Table T(a), 
24,832 copies of 199 maps were g i d d e d  during the year. 

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

Mupa p l ~ b l i ~ h e t l  for thr Govl. of  Blrrnltr. 

V ~ C I O U R  

Special map8 ... ..- I 
3 1 I 5,080 

21 56 1 48.566 

I 
2 504 
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Table 1 (6)-Maos ~ubl ished at Dehra ~ u n .  

Reprints Number of 
Cinss of maps. 1 scale. 1 p % L -  1 m d  new 1 copies 1 '::* 

tions, editions. printed. 

Total ... j ... 78 1 121 1 85.431 1 23.110 

Extra-departmental.  
Maps ... ... I ~ a r i o u s  1 32 

1 " f 6,836 
Plans and diagrams ... 1 ,. 2 0 3,611 
Charts ... ., 1 36 1 16,152 4,277 
Forest maps :::I , .  1 / ... 9,783 1 5,221 

Depnrt~rnental. 
~ a n t o n m e n t  maps . ~ a r i o u s  2 7 3,460 
Forest maps ... 4"=1 mile 1 1 i: 1 1,474 
\Iiscellaneous ... 1 Various 80,497 

Total ... I ... 1 97 1 65 1 50.314 1 18.941 
-- - - - -- 
I I I I 

1.873 
1,364 

19,873 

I 

Burma maps (Canton- i I ... 
I 

I I ment $ Forest) ... I ... I 
... i 

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

Total Extra- I 
departmental . .. ! 1 ... , I 

97 I 65 / 50.314 1 18.945 

(3rand Total ... / ... 1 175 1 186 135.745 1 
I i 42.055 

NOTES.-Dehrn Dan.-In addition to the work shown in Table 
I(b) above, 6.301 prints of 861 originais: consisting of plane-table 
eections, triangulation charts  and forest mape, &c. were printed. 49 
bromide prints. 4 Ferrogalic  negative^, 110 Fe~*rognlic cloth and paper 
prints were also prepared. 

Table I fcl-Maps published at Murree and ~ i s a l ~ u r .  

I 
1'1an~ nud dinerams ... / .. i ... 1 ... 1 276 1 196 

lieprints 
and new 
editions. 

i 

including pnno- 1 . . 1 . 1 13,1761 1,583 
ramns 

I J ) c ~ ~ ~ , r t m e ~ ~ t a l .  
Maps ... ... ~ R F ~ O ~ I F  I ... 1 ... 1 20,271 1 11,478 

~ - 

K'umher of 
copies 

printed. 

Plnnn and diagrn~ne ... I .. ... I ... 1 654 ( 212 

Value. 
R,s. 

I I I I I 
Total . . . I  ... I ... 1 ... 3 3 . 7 2 2 1  13.262 

I 

Tgtal ... 1 ... I ... I ... 1 7.449 1 6.204 

Grand Total ... I ... I ... I ... 1 41.171 1 19.466 

Bxtrn-tlrj)art~nrntnl 
Maps ... . n r  ... 1 ... 1 4.496 

I 
6,010 
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Table 11.-Abstract of Modern Topographical and Geographical 
Maps. 

I INDIA. BURMA. 

I I 1/M l / X  

1 1. 4' +' 1 
Carte 2M 

.- 
! . I I ' 

Pubhhed m a p  I I I !  
I 

Primary . . ...... 633 25 i 
..... . . .  

Compiled .. 4 2 

Bemailling ;Appmx.) 
...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Primpry ... 1 776 120 7 237 

Compiled . . . . 300 ~ O S  . . . . .  ...... 74 18 ...... 2 . . . .  
I 

...... ~ ~ t e l r  ( ~ ~ p r o x . )  . - .  ... 6 2 
i I 

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Tranefrontier ... i . . . .  I 151 . . . . . ,  4 
i I "  

! 
Orend total fAvpmx.) ... . .  41 20 870 1 260 76 ...... I I  i 

This aeries has been ahndoned and no new eheets will be taken up. 

91. Map Issues.-It will be seen from Table I11 below that the 
total sale by the entire departn~ent during the year 1940-41 was 
1,124,996-f copies, value He. 3,04,485 as against 594,211 copies, value 
Ks. 2,40,238 sold during the previous year. 

The Map Record and Issue Office's total sale of departmental maps 
was 184,460 copies, vnlue Re. 1,72,696 as against 148,542 copies, value 
RA. 1,51,333 sold during the previous year. For the increase in the num- 
ber of copies issued, there has been no proportionate increase in the 
value, owing to the price3 of certain maps being reduced as a result of a 
change in the map policy (see para. 86) and to the bulk of the supply 
of Inape being made at  concession rates to the army who purchased 
roughly 66,000 copies more this year. 

The total number of extra-departmental maps issued by the Map 
Record and Issue Office was 957,446 copies, value Rs. 1,22,100. 

The number of copies transferred to the High Commis~ioner for 
India, London and the Circle  office^ for dock and issue was 34,005 
copies, value Rs. 50,267. 

t This excloden the ~upplien made to bhe Army pa-Indin.. 
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Table 111.-Maps issued by Survey units, 

X=Extra 
departmental. 

-- 
Calcutta D 

S 

Dehm D i ~ n  D 

X 

Simln D 

X 
M m e  a n d  

R i m 6  1:pnf 
('A & E 
Compsnj) D 

X 

Ywree m d  
Eisdpur (No. 
19Pnrt.y) D 

K a r i c h i  ("Em 
Company) D 

Shlllong D 

Totda (excluding 
Burma maps). 

Number Number Number Number Sdc Number j of of 
copleu. copiem. , copies. copie8. '2. Bs. BE. Ru. I 

*Excludes 34,W copiee of mapa, velue Rs. 60.267 iosned by the  his? Office, Calcutta t o  the 
High Commiasiol~er for India and the Survey Circles and Patilee, for stock and ~ d e .  

Note 1.-In this table the figures in the  sale-mlue colnmns exclude thc  cost of mounting in vrri- 
onu linen-backed stplea. 

~Votr 2.-la addition to thia, 60.960 coniea of ex-India map8 werc a l ~ o  ~ R R U C ~  to the  Army during the 
year. 

(a) In  addition ta above, 11,196 r n p i e ~  were supplied to the  Army In Rurma and 1.046 c o p i e ~  t c l  
Military Commendn ex- lnd~n.  



PROGRESS OF MAP SALES 

fotal  . . . . . . . . Departmental. . . . 

Extra Departmental - - - -  
NoTE:-T~~ break in Departmental and Extra Departmental graphe after 

the year 1937-38 indicate8 the change over of Burma maps from 
Departmental to Extra Departmental. 

The above graph repreeents the aggregate sales of the whole 
Department. These figuree include the coet of maps supplied in 
various linen-backed stylee. 

Since 1939 pricee of some maps hove been reduced owing to pub- 
Lication in black nnd brown and, therefore, eale figures after 1939 re- 
preeent about 40% more copies eold than for a corresponding sale figure 
in previone yeere. 



X.-MATHEMATICAL INSTRUMENT OFFICE. 

92. Manufactures, Repairs and Issues.-The year under 
review shows an increase of Rs. 2,47,887 on sales and Rs. 1,99,433 on 
work done compared with the previous year. 

93. Distribution of t ransac t ions . -The  value of invoices 
covering transactions with various Government Departments etc. during 
the year is as follows :- 

Re. 

1. P. W. Departments ... 1,02,734 

... .2. Survey of India . . .  ... 1,48,629 

... 3. Defence Department etc. ... 2,19,768 

... 4. Railways . . .  . . .  42,951 

... 5. Forest Departments ... 12,25 1 

6. Education Departments ... ... 27,875 

... ... , 7 .  Medical Department6 11,383 

8. Other Civil Departments, which include 
Exc i~e .  Jails. Meteorological. .Tudicial, R. I. 
Marine.  post^ &; Telecraphs. Geological. 
Bot:inical and Arch~ologicnl Survey 

... Departments etc. . . .  1,07,90'i 

9. Government Officer@. Municip:~litie~, 1ndin.n 
States, ebc. on c n ~ h  p~ytnent '  . . .  47,167 

TOTA I. ... 7.15,665 

1 1  
1110 nhove were ~pre: ld  over I)ep:~,rtments of the Centr;al and 

Provinciiil Governinonts in vrtrion~ provinces. nnd for countries ontsicle 
Tndin aH shown helow :- 

Rs. 
. . .  Punsjab . . .  ... ... 83,920 
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Bombay . . .  ... ... ... 37,263 

Central Provinces ... ... ... 16,227 

ITnited Provinces . . . . .  ... 29,301 

Rihar ... ... . . .  ... 16,701 

Assam . . .  ... ... ... 16.389 

Madras ... ... ... ... 13,752 

Burma ... ... ... ... 13,921 

... North West Frontier Province . . .  .3.982 

Sind ... ... ... ... 4,064 

... Nepal ... ... ... 445 

... ... Survey of India ... 1,43,629 

Defence Department ... ... . . .  2,19,'768 

Aden, Uganda, Bahrein, Malay States ... 144 

Issues by the Serviceable Stores amounted to 61,554 instrumentn. 
The Stores Section dealt with 23,108 requisitions from workshops. 
The Clerical Section received and dealt with 22,136 letters. The 
Accounts Section dealt with 5,301 invoices, 2,739 bills and vouchers 
for the local purchase of instruments and materials. The number of 
contingent bills drawn on the Accountant General, Bengal during the 
year amounted to 498. 

During the year 2.131 instruments have heen deposited by various 
Government Depnrtments a3 no longer required. Credit afforded by 
this office for the nhove instruments returned on deposit amounted to  
Rs. 14,962-7-0. The instruments deposited will he reconditioned for 
reir~s~le a t  reduced prices. 

A sum of Re. 1,666 was realieed by the disposal of surplus and 
cjheolescen t stores and ecrap materiale. 



MATHEMATICAL INSTRUMENT OFFICE. 4 1 

94. Summary. The following table shows the value of work 
done during the last three years. 

Sale. I 1938-39. I 1939-40. I 1940-41. 

1. Total value of stores issued - 3J9.428 1 3.97.907 

Out-turn 4.h Works :- 

2. Total value, manufacture of new 
instruments and components- 1 I,86,684 1,66,967 

3. ,, value of repairs to orders- ... I 76.934 1 79,586 1 6 9 , 8 7 1  

4. ,, value of instruments recondi- 
tioned for issue- ... / 54.440 1 60,836 1 1.01.702 

5. ,, value of adjustment and clean- 
ing charges ... . . . 

6. ,, value of work done in the work- 
shop as per items 2 to 5 
above- . . . ... 

7.  Book value of stock in- 

(a )  Serviceable store ... ... 
(b) Repairable ,, ... ... 
(c) Material ,, ... ... 

8. valq~e of neiu instrz~ments- 1 I I 
(a)  Purchased locally ... ... 
(b) Imported through the Stores 

Department, London- . . . 
9. Velue obtnined by sale of obsolescent 

nnd condemned stores- ... 

78,867 

49,058 

10. Employees- 
(a) Total number of employees on 

register on 31et March ... 
(b) Cost of employees in work- 

ehop ... ... ... 

95,514 

86,978 

2,392 2,316 1 1.666 

366 

1,41,858 

399 

1,42.295 
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