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GLOSSARY 

Scales am referred to as followe :- 

( i ) for a c o h  which are multiples o j  1 :1,000.000.-" 1/M eoale","l/6 M roale", 
&o., whioh mean " 1,000,000 scale", "1 : 6,000,000 soale", &o., 

( ii ) for acdcs &r than 4 milm to one incA-"50-mile sosle", "8-mile soale", 
&o., whioh mean " aoale of 60 milea to  one inoh", " emle of 8 milee to one 
inoh", &o., 

( iii ) for d e a  of and lurger thun 4 milm to om inch-" f-inoh eosle", "4-lnoh 
~ I e " .  "4-inoh ecale", " 16-inoh ecale", &o., whioh mean soale of " f inoh t o  
one mile" eto., eto., 

( i e  ) other eoalea, by their repreaentetive fraction, e.g., " 1 : 26,000 ". 
Serial Numbering of Survey of India maps- 

Sheets NE-43. NF-44. &o., are sheets on 1/M aoale ; ( International Numbering ). 
Sheets 86.78, &o., are aheeta on the 1/M scale ( now eupemeded by above ). 
Sheeb  65K, 78F, &o., ere f-inch sheets. 
Sheets 66K/N.W.. 78F/S.E., &o., are f-inch sheeta. 
Sheeta 66K/1, 78F/16. to., are 1-inoh eheeta. 

+ Sheets 66K/l/l ,  78F/16/2, &o., are 1 : 25,000 eheete. 

The ayrtem of numbering in fully explained in the Indexen a t  the end of this report. 

Explanation of Abbreviations- 
. Q.C.S. . . General Central Service. 

H.L.O. . . Hithibarkala Litho Office ( Dehra Dan ). 
P.L.O. . . Photo-Litho Ofice ( Calcutta ). 
P.Z.O. . . Photo-Zinco Office ( Dehm Dan ). 
D.O. . . Drawing Office. 
M.R.I.O. . . Map Record and Issue Office. 
I.C.A.O. . . International Civil Aviation Organization. 
Q.T. . . Great Trigonometrical. 
C.W. & P.C. Central Water and Power Cornminoion. 
Q.S.G.S. . . Geographical Section, General Staff. 
C.1.M. . . Carte Internationale du Monde. 
P.E.P.S.U. Patiile and Eest Punjab Statee Union. 

Definitions of Surveys- 
Old Sumya are thorn oemed out prior to  1906. 
Mo&m Buweyu are thoue oarried out aince 1906. 
Original Surveys en, Modern Surveys camed out for the bat time on a epeoified 

male. 
Reaidon Suweys are those oarried out in a r m  where the exieting Original Survey 

is on the eame or on a larger scale. 
V&+tion Surocys are reviaion surveys directed towards the ohecking of epeoified 

items of detail reported to have undergone changee. 
B h - p r i d  8urwey ia one d e d  out on light blue prints of the existing survey 

old or modern. 
Cdour-pv+d Suroy in one mmed out on colonred print ( uwally dark grep outline 

and brown oontonre ) of an area covered by Modern Snrvey. 

1 : 26,000 SHEETS :-Eeoh one-inoh ehwt ie divided into six 1 : 26,000 sheets, 
numbered from 1 to 0 aa ahown in the diagram 
oppomite. The number of a 1 : 26,000 eheet thns taker 
the form 68 K/l/ l .  
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P R E F A C E  

The history and work of the Survey of India Department have 
been fully described in the Preface to the General Report 1953 and 
its predecessors. 

With effect from this year i t  has been decided to  amalgamate 
the annual Technical Report Parts I and I1 with the General Report. 
As a result Table C and other paragraphs of interest which used to 
appear in the former have now been included in this issue of the 
General Report. This is a reversion to  the practice which was being 
followed before World War I1 and besides being economical, has the 
added advantage of presenting to the readers complete information 
about the topographical, fair-mapping and reproduction work done 
and the technical methods followed by the department during the 
year under report, in a single volume. Part I11 of the annual 
Technical Report dealing with geodetic and geophysical work will, 
however, continue to be published separately under its pre-war 
title "Geodetic Report ". 

In this issue the arrangement of the material has been kept the 
same as in the General Report 1954 with the only difference that 
Table G--"Areas out-turns and cost-rates of Surveys, Mapping and 
Computationsw-has been added a t  the end of Section 11, and the 
report of the newly formed Air Survey and Training Directorate has 
been added as section VI a t  the end of Part I. 

The paragraphs on Technical Methods, etc., appear in the 
narrative of the units concerned. 

As this report relates to the period prior to the 1st November 
1956, the names, etc., of States mentioned in its narrative are 
the same as were current before the enforcement of the States 
Reorganisatioll Act, 1956 ( No. 37 of 1956 ). 





SURVEY OF INDIA 

GENERAL REPORT 

From 1st April 1954 

To 31st March 1955 

I. INTRODUCTION AND SUMMARY 

I .  Annual Reports.-From this year again, as prior to  the 
World War 11, the annual reports of the Survey of India Department 
are being published in two instead of three separate volumes, 
namely :- 

( a ) The General Report. 
( b ) The Geodetic Report. 

These reports cover the period of the financial year beginning 
from 1st April and ending on 31st March. 

The General Report includes an abstract as well as details of 
topographical and other surveys together with their areas, out- 
turns and cost-rates ( in Part I ), of fair-drawing, printing, publi- 
cations and map issues, both departmental and extra-departmental 
( in Part 11 ) and a brief narrative of geodetic work ( in Part 111 ). 
The purpose of this report is to acquaint the various departments of 
the Central and State Governments of India and others who are 
interested with the activities of the Survey of India during the year 
under report. 

The Geodetic Report contains fuller technical details of the 
geodetic and geaphysical work such a,s geodetic triangulation, 
determination of accurate la'titudes, longitudes and azimuths, 
precise levelling, graviinetric and magnetic observations, etc., etc., 
done by the depa.rtment during the year unrler report and is in- 
tended for departmental use as well as for distribution to other 
survey and scientific departments. 

There is also a Technical Supplement to the General Report 
( formerly called Supplement to the Technical Report ), for depart- 
mental use, which is merely intended to supply information which ia 
of little general interest, but which is required departmentally as a 
record of individual out-turns, etc. It does not issue in letterpress. 

The General Report described above deals only with surveye 
which are not of a restricted nature. Particulars of restricted/ 
secret surveys and those carried out for the Defence Department 
am published annuelly in a Supplement to the General Report whioh 
is a " restrioted " document not for general cirouletion. 
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The progress of modern ( i.e., post-1905 ) topographical surveys 
made by the department and of compilation 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 on 1-inch and 
+-inch scales. Index C shows project surveys in hand and the 
remaining Indexes D, E, F and G show all the standard maps which 
have been published up to date on various scales. It will be seen 
from Index D that the areas within India which are blank on Index A 
are actually almost entirely covered by topographical maps. These 
maps are, however, prepared from material based on the old longi- 
tude of 1815, which was over 2' 27" in error. These maps are mostly 
uncontoured, drawn in the old style and many years out-of-date, 
and hence have been excluded from Index A.  

It niay be mentioned here tha.t besides the standard maps 
shown in Indexes D, E, F and G, this department also publishes 
Aeronautical Charts on the 1/M scale, Landing and Approach 
Charts on scales of 1 : 31,680 and 1 : 250,000 respectively for all civil 
aerodromes in India, State maps on the 1/M scale, Town Guide maps 
on scales varying from 3 inches to 16 inches to one mile, general 
maps of India on scales of 40,70,128 and 192 miles to an inch, 
special maps such as the R,ailway Map of India, and the Road Map 
of India and also Cantonment maps from special surveys. 

2. Surveyor General's Office.-The post of the Surveyor 
General of India was held by BRI~ADIER I. H. R. WLLSON, F.R.I.c.s., 
~1.1.s. ( IND. ), thro~~ghout the period under report. 

The posts of the Deputy Surveyor General and the Assistant 
Surveyor General were held by the Officers as shown below :- 

I SHRI K. L. DHAWAN, B.A., M.I.S. ( IND. ), to 
DEPUTY SURVEYOR 2-1-55. 

GENERAL SHRI &I. M. GANAPATHY, B.A., M.I.S. ( IND. ), 
from 3-1-55. 

MAJOR 0. P. ANAND, A.M.I.S. ( I N D . ) ,  

ASSISTANT SURVEYOR ENQRS., to 9-9-54. 
GENERAL MAJOR J. A. F. DALAL, B.A., A.M.I.S. ( IND. ), 

ENQRS., from 10-9-54. 

3. Cost of the Department.-The total cost of the department 
for the year ending 31st March, 1955, as compared with those for the 
previous two years was as follows :- 

' 1852-53 I 1953-64 1954-1 ( Rrvuas  
----- I--_ 

, Xs. 1i'~. I KR. I-- 

Nett aotn.1 ohargee. . ' 62,09,436 ' 63,90,227 / 89,W,053 ' I 
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4. Sanctioned strength of the Department.-A statement show- 
ing the total number of sanctioned posts in the Survey of India as on 
31st March, 1955, is given below :- 

Designation of posts Number 

Permanent Temporary 

( a ) Class I Service.- 
Surveyor General . . . . 1 . . 
Directors . . . . I* 1 
Deputy Director8 ( including President, 

Geodetic and Research Branch ) . . 2 6 
Superintending Surveyors . . . . 33t 8 
Deputy Superintending Surveyors . . 22 4 

( b ) General Central Service Class I.- 
Mathematical Adviser . . . . 1 . . 
Superintendent Insturment Repair Shop If  . . 
Chief blan~ger  ( Map Reproduotion ) . . 18 . . 
Managers ( Mnp Reproduction Offices ) . . 4 . . 
Senior Scientific Officer . . . . 111 . . 
Deputy Stores Officer . . . . . . 1 

Officer Surveyors . . . . 89 15 

( d ) Qemral Central Service Claaa ZI.- 
Head Engraver . . . . 1 . . 
Asaietant Managera ( Map Reproduction ) 87 . . 
OtEcer Supervisor . . . . . . 1 
Regbtrar . . . . 1*+ . . 
A&. Head Engraver . . . . ltt . . 
Electrical Engineer . . . . 1 . . 
Assistant Stores Officers . . . . . . 2 
Medical Officer . . . . . . 1 

?3urveyors ( Division I ) . . 85 . . 
Survey Assistank ( Divi~ion I ) . . 30 . . 
Draftsmen ( Divkion I ) . . 12 . . 
As~istant Sripervisor Printing 

Office . . . . 1 . . 
Technical As~istants ( Division I ) 41 . . 
Engravers ( Division I ) . . 7 . . 
Medical Officer . . . . 1 . . 

( ii ) Ministerk7.- 
Office Superintendents . . 3 
Hend Atwistnnts . . . . 2$f  . . 
Awistants-in-chnrge . . . . 2 
A aaistanta . . . . ;it; 8 
Stenographers . . . . 2 . . 
Clerks Upper Divi~ion . . 13 6 
Clerks, Cower Division . . I) 15 
Record Kwpern . . . . I 3 

- - -  -- - .-- . 

1 p t  held in ah.heysnre. 
- 

t 4 posta held in nbeyance. 
$ I n  ebeynnce. Ej Veoant. 
11 Vaosnt. T[ 2 posts held in abeyance. 

** Vaoant. tt Non-gazetted. 
f 1 1 post in N.C.0, now repleoed by Offioe $8 Inoludem let  Divieion h i r b n b  of 

Superinbndont. (Xmlm. 
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Designation of posts Number 

Permanent Temporary 

( f ) Claw ZV S&.- 

Clam IV personnel . . . . 83 . . 
I 

11. UNFIXED ESTABLISHMENT : 

C h s  ZII Service.- 

Surveyors ( Diviaion I ) . . . . 
Survey Aseishnts ( Division I ) . . . .  
Geodetio Computers ( Division I ) . . 
Draftsmen ( Mvision I ) . . . . 
Soientific Assistanh ( Division I ) . . 
Topo Trainees Type 'A' . . . . 
Store ABsisknta ( Division I ) . . . . 
Heed Meohanic . . 1 
Plane-tablers, Air Survey ~ m f k  

men, Draftamen, Computera, 653 
Record Keepere, eta., eta. 

Reprodudion p e m ~ m e l  
. . 
1 . . 395 

Engravere . . 14 
Head M o e r  . . 1 
Aeaietant Head Artis'DBr . . 1 
Other Artifloere . . . . 2 
Telephone Operators . . 3 
Lib& . . . . 1 
Motor Drivers . . . . 4 
Cornpundm . . . . .  2 
Head Paoker . . . . . . 
Seonrity Supervisor . . . . . . 
Eleatrioian . . . . 1 
A h t a u t  Eleotrioian . . 1 
Fitter Meohanic . . . . 1 
Motor Mtwhanics . . . . 2 

OtTce Superintandenta . . R . . 
H e d  Clerh, Hear1 Accountcmtn 12 . . 
Stenogrnphera of Circle3 . . Ti . . 
Clerks. Upper Division . . 96 4 
Clerks, Tfiwer lXvi3ion .. 14'2 73 

( iii ) Olua.3 I V Service.- 

Claw It' personnel . . . . 297 2718 

5. Raising, Transfer and Disbandment of Units.--Computiw 
a d  Tidd Party.-The Compntinq and Tidal Party under the 
edminidrative control of thc IXrcator, C4odetic and Training Circlo, 
wm epilt Into two .separate ~rnits-the Compiiting Party ant1 the 
Tidal Party --with offect from 26th April, 1954. 

Air S u w ~ y  rand Tradninq Directorate. --A new Directorate 
rleaignated the Air Survey and Training Directorate wwas r a i d ,  with 
headquartera at  Dehra N n ,  with effect from let May. 1954. The 
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following units/soctions wero transferred from the administrative 
control of the Director, Geodetic and Training Circle to that of the 
Director, Air Survey and Training Directorate from the ssme date :- 

( 1 ) No. 15 ( Training ) Party. 
( 2 ) No. 16 ( Training ) Party. 
( 3 ) No. 20 ( Photogrammetric ) Party. 
( 4 ) Workshop. 
( 5 ) Dispensary. 
( 6 ) Estate. 

Redesignation of the Geodetic and Training Circle.-Consequent 
on the formation of tho Air Survey and Training Directorate, the 
residual Geodetic and Training Circle was re-dosignated as the 
Geodetic and Research Branch with effect from 1st May, 1954. 

Flood Survey Wing.-In order to cope with the heavy and 
emergent task of surveys required by the Central Water and Power 
Commission in connection with the flood control measures, a Flood 
Survey Wing was raised a t  Dehra Dfin, with effect from 1st November, 
1954, under the administrative control of the Director, Air Survey 
and Training Directorate. The wing comprised of the following 
units under the charge of a Deputy Director :- 

1. No. 1 Survey Party ( Dehra Diin ), transferred from 
the Northern Circle with effect from 1 l t h  October, 
1054. 

2. No. 11 Survey Party ( RLnchi ), transferred from the 
Eastern Circle with effect from 1st November, 1954. 

3. Assam Flood Survey Party, newly raised a t  Shillong 
on 7th February, 1955. 

21'0. 21 Party.-A new party designated No. 21 Party ( Southern 
Circle ) was raised, with Headquarters a t  Bangalore, with effect 
from 1st October, 1954 under the administrative control of the 
Director, Southern Circle. 

Move. of the H c c r d q t ~ n ~ t c t . ~  of thc Enstern Circle.-The Office of the 
Director, Eastern Circle, closccl in Shillong and rc-opened in Calcutta 
with effect from 20th l)eccmhor, 1054. 

6 .  Deputations. --SHRT N. C. SEN, Officiating 1lept1ty Superin- 
tending Surveyor, wont on  (leput.ttt,ion to the Mini~try of Defence 
as Civilian Hyclrographic Oficcr in the Naval Hydrographic Office, 
Dehra Diin, with offcct fi-om 8th October, 1954. 

The Governmonk of India sanctioned the extension of the 
period of deput,at,ion of SHRI S. VATRTTNTANATHAN, Officer Surveyor, 
with the Govern~nont of Ceylon as Survey Instr~lctor undor the 
Colombo Plan Tochnical Co-operation Scheme for a further period 
of six months from 18th Soptomber, 1954. 

On ter~nination of his deputation priod with the G.S.G.S., 
Army H.C)., Ministry of T)efonce, STIRI G. (I. AGOARWALA reverted to 
tho Survey of lnciin and assi~med charge of the dutim of the Assistent 
Director, Map Pllblicnt,ion, in tho Map P~~hlicat~ion Directorate on 
22nd Novsmhor. 1954. 
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SHRI A. I<. SEN GUPTA, Suporintonding Surveyor remained on 
deputation with the Government of West Bengal up to 31st August, 
1954 and thereafter proceeded on refused leave preparatory to 
retirement, on the expiry of which he retired from service with 
effect from 1st March, 1955. 

SHRI N. N. DHAWAN, Deputy Superintending Surveyor, and 
SHRI S. N. ROY, Officer Surveyor, continued to be on deputation 
with the College of Military Engineering, Kirkee. 

7. Distinguished Visitors.-DR. H. J. BHABHA, F.R.s., Chair- 
man, Atomic Energy Commission, Government of India, visited the 
Office of the D~rector, Sollthern Circle, Bangalore on the 26th June, 
1954 in connection with his requirements of topographical maps. 

LIEUT.-COLONEL R. L. YOUNG, Assistant Army Attache, and 
MR. CONARD J. THOREN, Geographic Attache of the American 
Embassy, New Delhi, visited the Survey of India Offices a t  Dehra 
Diin on the 8th and 9th September, 1954. M i .  THOREN also visited 
the Office of the Southern Circle, Survey of India, a t  Bangalore on 
30th November, 1954. 

SHRI JAIRAMDAS DAULATRAM, Governor of Assam, visited the 
Headquarter offices of the Eastern Circle a t  Shillong on 27th October, 
1954 to acquaint himself w ~ t h  the terrain of certain parts of the 
North-East Frontier Agency from the aerial photography available 
wlth the Directorate. 

SHRI K. N. KAUL, Joint Secretary, Ministry of Natural Re- 
sources and Scientific Research, SHRI E. KOLET, Deputy Secretary, 
Ministry of Finance and SHRI M. R. KALYANARAMAN, Under Secre- 
tary, Ministry of Natural Resources and Scientific Research, visited 
the Surveyor General'b Office, Dohra Diin, on the 4th December, 1954 
for diuoussions to finalize the recommendations cf the Special Re- 
orp%nization Unit regarding t,he future set-up of the Survey of 
India Department. 

Tile Delegates ot tho U.N. Regional Cartographic Conference 
for A ~ i a  and the Far East Region, viflit~d the Geodetic Branch and 
R.I*p Publication Offices nf the Snrrey of Inclin a t  Dohra Diin on 
21st February, 1955. 

Besides tthc ahovc, numerous parties of  student,^ and trainees 
from various (:ovcr.nm~nt Departments and educational institlitions 
in the country visittd tho Survey of Indi:, Offices in Dehrn Dfin 
Calcutta and Rangalore snrl acquainted themselve~ with the major 
~ d i ~ i t i e ~  of the depnrtmrnt ~ u c h  as snrveying, mftp-drawing, 
lithographic printing, etc. 

8. Conferences and Meetings .--J)il.rctor.s' (7nnf '~r~ncr . -A con- 
ferenco of the nirertors of the Survey of Tnclia was held in the 
Sun-oyor General's Office a t  Ihhm Dfin from t,hc 10th to 15th May, 
1954 to confiiilor the field programme of .silrvey operations during the 
5-ynar prior1 commencing from thc ficld senson 1054 -55, pr~sting~ 
of offiwrs.  electi inn nf per~onncl for filling vacancie~ in certain 
CJANFI IT1 rlivision I and ministeri~l ostahli~hrnent,~, etc., and other 
adminiatretiv~ and technical ql~estions. 
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The following officers attended the Conference :- 
1. BRIGAUIER 1. H. R. WILSON . . Surveyor General. 
2. COLONEL GAMBHIR SINGIH . . Director, Map Yub- 

lication. 
3. COLONEL I{. S. KALHA . . Director, Eastern 

Circle. 
4. SHHI B. L. GULATEE . . Director, Geodetic and 

Research Branch. 
5. SHRI K. L. DHAWAN . . Deputy Syrveyor 

General. 
6. SHRI P. A. THOMAS . . Director, - Northern 

Circle. 
7.  COLONEL J. S. PAINTAL . . Director, Southern 

Circle. 
8. SHRI E. R; WILSON . . Director, Air Survey 

and Training Dte. 
9. COLONEL S. R. NAUTIYAL . . Deputy Director, 

Military Survey. 
10. MAJOR 0. P. ANAND . . Assistant Surveyor 

General. 

SHRI M. R. KALYANARAMAN, Under Secretary, Ministry of 
Natural Resources and Scientific Research also attended the Con- 
ference on 15th May. 

Institution of Surveyors ( India ).-Four council meetings of the 
Institution were held during the year-two in the Surveyor General's 
Office and two in the "Kashmir House", New Delhi. BRIGADIER 
I. H. R. WILSON, Surveyor General of India was elected the President 
of the Institution for the year 1955. 

Central Board of Geophysics.-SHRI B. L. GULATEE, Director, 
Geodetic and Research Branch, attended the 10th Meeting of the 
Central Board of Geophysics held in New Delhi on 3rd July, 1954. 

Pan Indian Ocean Science Association.-SHRI B. L. GOLATEE, 
Director, Geodetic and Research Branch, attended the 2nd Congress 
of the Pan Indian Ocean Science Association held a t  Perth ( Western 
Australia ) from 17th to 29th Auguet, 1954 aa a delegate nominated 
by the Government of India. 

Internutionul Union of Geodesy and Geophysics.-SH~~ B. L. 
QULATEE, Director, Geodetic and R,e~earch Branch, as one of the 
delegates from Intlirt, attended the Tenth Gencral A~sembly of the 
International Union of Geodesy anrl Geophysics held in Rome 
( Italy ) from the 15th to 20th September and also the meetings of 
the International Associations and the International Committee for 
the Geophy~icnl Year 1957-58 from 30th September to 4th October. 
While in Ellrope SHRI B. TJ. (IULATEE vi~ited the Wild Company a t  
Heerbrugg ( Switzerlar~tl ), the German Hydrographic Bureau, and 
the Hytlrographic Office of the Atlmirttlty, London, and had tech~~ical  
discussio~ls with them. 
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United Nations Regional Cartographic Conference for Asia and 
the Far  East.-At the invitation of the Government of India the 
first Regional Cartographic Conference for Asia and the Far East was 
held in the Savoy Hotel in Mussoorie ( near Dehra Diin ) from 
15th to ZGth February, 1955 under the auspices of the United Nations 
Econonlic and Social Council. 

Delegates from 18 different countries and from five international 
scientific organizations took part in the deliberations of the con- 
ference and adopted twenty-two resolutions dealing with different 
aspects of Cartography in Asia and the Far East Region. In  one of 
the resolutions i t  was recoinmended that the second conference for 
this region should be held not later than 1958. A list of the dele- 
gates and a summary of the resolutions adopted are reproduced in 
Appendix I, a t  pages 131-144 of this book. - - 

Although the first of its kind, the conference was a success and 
keen interest was evinced by all the participating countries. 

All-India Printers' Conference.-SHRI B. C. DATTA, Manager 
( Map Reproduction ) attended the conference held in Madras from 
6th to 9th February, 1955, as a delegate from the Survey of India. 

9. Indo-Pskistgn Boundary S u r v e y - C a p ~ ~ ~ ~  K. L. KHOSLA, 
Engrs., Deputy Superintending Surveyor, representing the Survey of 
India, attended a conference of the Commissioners Lahore Division 
( Piikiatiin ) and AmbBla and Jullundur Divisions ( India ) a t  
Amritsar on 19-5-54 to finalize the Ujh River Sector boundary 
demarcation. MR. A. AHAD, Deputy Director, represented the 
Survey of PBkistLn. 

10. Miscellaneous.-Expansion of the Department.-( i ) As a 
result of the recommendations of the Survey Priorities Committet: 
which met in Dehra Dfin on the 6th of September, 1953, the Govern- 
ment of India, in order to cope with the very heavy cleillalltls for new 
surveys ancl maps, have approved of the rapid expansion of the 
department during the coining five years. 

The target for expansion is that, by 1959, the depart~lleiit will, 
excluding geodetic and rniscellaneous units, consist o f :  - 

5 Drawing Offices. 
4 Photogrammetric Parties. 

22 Field Parties. 
3 Training Parties. 

( ii ) In acl(lition, Government have approved of, and funds have 
been allotted for, the photogrammetric mech,znixation of tho depart- 
ment, each photogra~nlnetric party being eq~~ippetl with 1 Wild 
A/7 ant1 2-3 Wild A/S7s rind cach fieltl party with 1 Slottetl Template 
Equipment nntl 1 Zeiss Stereotop MK LV. 

( iii ) Expansion of the department'3 geodetic and geophysical 
activities i~ also under Government's con.qitleration. 

Redetermination of Height of Mo~rnt Evereat.-The Geodctic and 
Resenrch Branch which hntl heen engaged on the tagk of detnr- 
mining a revised and nlort: precise hcight of the Mount Evcrest, the 
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highest peak in the World, have, after careful observation and 
computations carried out over a period of two years, arrived a t  
the figure of 29,028 feet above mean sea-level. This new height, i t  
is hoped, should be correct within 10 feet either way ; any attempt 
at a greater degree of accuracy appears pointless as the variation in 
depth of the Snow Cap on the summit throughout the year, might 
well be something of this order. The whole operation is described 
and a detailed analysis of the results of the field observations given 
in the Survey of India Technical Paper No. 8 "The Height of Mount 
Everest ", by Shri B. L. Gulatee. 

Historical Records of the Survey of India, Volume III.-The 
third volume of the Historical Records of the Survey of India 
collected and compiletl by Col. R. H. Phillimore, c.I.E., D.S.O. has 
been released. The volume deals with the period 1815-1830 
starting from the appointment of Colonel Colin Mackenzie as the 
first Surveyor General of all India and closing with Sir George 
Everest's appointment as Surveyor General and Superintendent of 
the Great Trigonometrical Survey in 1830. 

This volume records the passing of William Lambton and tells 
of the early work of that other great geodesist, Sir George Everest. 
It also tells of Valentine Blacker, who, in his few years as Surveyor 
General, ensured that first priority shoultl be given to the Great 
Trigonometrical Survey. 

Retired Oficers-Honours and appointments.-Dr. J. de Graaff 
Hunter, c.I.E., M.A., SC.D., F.R.s., F. INST. P., late Director, Geodetic 
Branch, Survey of India, was elected President of the International 
Association of Geodesy for the triennium 105P57. Brigadier 
G. Bornford, o.B.E., D.SC., M.A., who had retired from Survey of 
India Class I Service in 1047, was elected as President of Section V of 
the Association. 

Survey of India Re- lJnion .-A Society comprising of the retired 
officers of the Survey of India, known as the "Survey of India 
Re-Union" was formed in Lol~don in November, 1954. It is open to 
all who were members of the Snrvey of India before the 15th Auglist, 
1947. The objects of thc Society are to foster the memory of the 
old Survey of India nnd to keep mom her^ in touch with e ~ c h  other. 

Tho first inaugnrnl meeting of the Union was held on the 
19th November, 1954 under the chairmanship of BRIGADIER G. F. 
HEANEY, c.B.E., P.R..J.c.s., late Surveyor General of Tndin. 

The first gathering of the members and their wives was held 
on the 11th Febraary, 1955 and about 60 people attended. 

I I .  Personnel.-Retirements, casualties, promotions appoint- 
ments, etc. 

Class I , ~ e r v i c s . - B ~ r a ~ n ~ ~ ~  I. H. R. WILSON-re-employment, 
as the Surveyor General of India on contract, extended for a further 
period of 2 years from the 16th August, 1954. 
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SHRI E. R. WILSON and SHRI M. M. GANAPATHY, Deputy 
Directors-appointed to officiate as Directors. 

SARVA SHRI J. C. ROSS, M. R. NAIR and P. S. SHINGHAL, 
Superintending Surveyors-appointed to officiate as Deputy 
Directors. 

SHRI S. C. CHATTERJEE, Superintending Surveyor-retired. 
SHRI A. K. SEN GUPTA, Superintending Surveyor-retired. 
CAPTAINS M. L. CHOPRA, K. L. KHOSLA, M. M. DATTA and 

SARVA S ~ R I  K. SATYANARAYANAN, V. RANGAN, Deputy Superin- 
tending Surveyors-appointed to officiate as Deputy Superin- 
tending Surveyors-in-Charge. 

CMTAIN J. P. G. KING., Deputy Superintending Surveyor- 
reverted to the Army for n tour of duty in G.S.G.S. 

CAPTAIN G. S H R E E N I W A S - C ~ ~ ~ ~ ~ ~ ~ ~  as Deputy Superinteiltling 
Surveyor. 

LIEUTS. G. C. AGGIARWAL, S. a. KRISHNAMURTY, A. S. IYER, 
D. N. DARA and T. S. BEDI-appointed as Deputy Superintending 
Surveyors ( on probation ) on transfer from the Army. 

SARVA SHRI G. S. OBEROI, VASUDEVA KRISHNA PAI and T. K. 
GURUSWAMY-appointed as Deputy Superintending Surveyors ( on 
probation ) against permanent vacancies. 

SARVA SHRI V. B. MUDKAVI and J. NARASIMHAN-appointed a8 
Deputy Superintending Surveyors ( Temporary ). 

C h a  11 Service.-SARVA SHRI 8. N. MATHUR, T. K. GURU- 
SWAMY, T. K. VISVANATHAN, S. P. GUPTA, D. N. SHARMA, P. K. 
CHOWDHURY and N. M. BHOPAIAH-confirmed as Officer Surveyors. 

SARVA SHRI CHITARANJAN BASU, M. RAMACHANDRA RAO, 
PIARA SINGH BAINS, A. K. BAGCHI, K. K. RAMPAL and B. R. BOSE- 
appointed as Officer Slirveyors ( on probation ) against permanent 
vacancies. 

SARVA SHRI S. K. GUHA, JAGAN NATH and R. S. CHOPRA, 
Slirveyor~ ( Selection Grade )-nppointed to officiate as Officer 
S~lrveyors against temporary vacancies. 

SARVA SHRI K. C. RAREJA, S. S. CHHARRA, A.  K. RHATIA, 
K. C. SAXENA and A. K.  C ~ H A K R A R A R T T - ~ ~ ~ O ~ ~ ~ € ! ~  R9 Officer 
Surveyors ( on probation ) against temporary vancancics. 

S ~ I  N. 8. MIJKEAR.TI, Officiating Officer S~ipervi~or ( G.C.S. 
Clam I1 )--retired. 

SHRI M. R. IYENGAR, Superintendent,, S~lrveyor General's 
Office-nppoinhrl to officiate as Officer Supervisor ( G.C.S. Class I1 ). 

SHRI N. C. NAW-re-employctl a.a Map Curator ( G.C.S. Class 11, 
Temporary Post ). 

Chq.9 111 S~rvice.--Sn~v~ SHRI J .  C. RHATTACHARJEE, N. N. 
Jomr. R. K. GITPTA, M. L. GOSWAMT, J. 8. MOORTHY, S. A. MUTHU- 
KRISHNAN, ~ A Y A  NAND and 8. ROY C ~ o w n ~ r r n v ,  Surveyors ( Ordi- 
nary Cir~de )-appointed to officiate ~s  surveyor^ ( Selection 
Grade ). 
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SARVA SHRI N. M. DAS, P. N. RAO, P. R. S. NAYYAR, A. K. 
BANERJI, DASARATHI SEN, P. N. SANYAL, S. N. SETLUR, S. N. 
BARTHWAL, P. G. MUKERJI, S. D. BHATT, N. I<. PAL CHOWDHURY, 
GURCHARAN SINBH, R. S. SACHDEV, K. L. CHAKRABARTY, S. P. 
JHAICMOLA, T. I<. MAITRA, SACHINMOY ROY, V. R. SAHANE, R. L. 
SHARMA, A. K. ROY, S. N. NANDI, SUNIRMAL DAS, P. C. MALIK, 
R. S. CHHABRA, M. L. SAHDEV, S. I<. DATTA, KULWANT SINGH, 
S. K. GHOSH, R. L. TANEJA, J. NARASIMHAN, P. N. PURI, D. D. 
MEHTA and ISKAR SINQH, Surveyors ( Ordinary Grade )-confirmed. 

SHRI S. K. SAWHNEY, Geodetic Computer, Ordinary Grade-- 
confirmed. 

SARVA SHRI R. I<. LAL and JAIKIRTI SINGIH, Survey Assistants, 
Ordinary Grade-appointed to officiate as Survey Assistants, 
Selection Grade. 

SHRI S. I<. ROY, Survey Assistant Ordinary Grade-confirmed. 

SARVA SHRI MOHAR SINQH, BHAKHTAWAR SINQH, K. B. MADAN, 
-appointed to officiate as Survey Assistants Ordinary Grade 
against permanent vacancies. 

SARVA SHRI C. GOPALASWAMY, JAGJIT SINGH, JOQINDAR SINGH, 
LACHMAN DAS, BALDEV SINOH and C. S. OJHA-appointed to 
officiate as Survey Assistants Ordinary Grade against temporary 
vacancies. 

SARVA SHRI R. SO NEE^ and B. R. SHARMA, Draftsmen Division 
I-confirmed. 

SHRI J. MUKERJEE Draftsman Division I-transferred to Naval 
Hydrographic Office, Ministry of Defence from 10-8-54. 

SHRI S. K. M ~ ~ ~ ~ c ~ - & p p o i n t e d  to officiate as Draftsman 
Division I, Ordinary Grade, against a permanent post. 

SARVA SHRI A. M. CHAKRABARTY, G. P. KALE, A m  SINQH 
RANA, B. N. BANEMI, K. P. DE, N. D. VERMA, S. I<. PAIN, C. L. 
JUSWAR, M. SADULLAH KHAN and I<. SHE- IBRAHIM-appointed 
to officiate as Draftsmen Division I Ordinary Grade against tem- 
porary posts. 

SARVA SHRI M. L. KOHLI ( Surveyor, Selection Grade ), LORINU 
CHAND ( S~~rvey  Assistant ) ant1 DHTRAJ KRISHNA RAM ( Engraver, 
L)ivision I )-retired. 

C ' h s  T I I  1)ivisior~ I I  peruowr~el :-343 nowly appointed. 
18 resigned. 
26 retired. 

12. Deaths.-Lleaths c.)f the  following officers are noted here 
with regrot :- 

S H R ~  JAUJIT STNUH, late Sub-Assistant Superintentlent, U.S.S. 
,, HHAN ~ ' R A K A Y H  GUPTA, l a t ~  Draftsman Division I. 
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S ~ I  ABDUL GHAFFUR, late Engraver Division I ( Selection 
Gracle ). 

,, SHAM LAL, Draftsman Grade V. 
,, N. N. NANDY, Clerk, Upper Division. 
,, N. C. BHOWMICK, Clerk, Lower Division. 
,, C. K. KRISHNA NANDHAM, Motor Driver. 
,, POORAN SINOH, Draftsman Grade IV. 
,, LABH SINOH, Traverser Grade V. 
,, MOHAN SINQH, Litho Machine Printer, Grade V. 
,, SABAR SINOH, Record keeper, Grade V. 
,, PROFULLA KUMAR BISWAS, Impression Examiner Class I 

Class I V  personnel-1 3. 



PART 1.-TOPOGRAPHICAL AND OTHER SURVEYS 

11. ABSTRACT OF SURVEYS AND 
TOPOGRAPHICAL WORK 

13. The followilig two tables indicate the progress so far 
achieved in the topographical survey progranilne assigried to the 
department and give details of the work clone (luring the period 
under report. 

Table A.-Progress of Topographical Surveys in India since 1905 

2,21,756 sq. miles of this balance have been surveyed on f-inch scale or f-inch 
scnle but nre to be resurveyed on l-inch scnle. 

Survey years 

1905-54 

195445 

Total to  1966 

Balance approximately 

Totnl progrnmme 

t 9,250 sq. miles of this bnlnnce have been surveyed on a-inch scnle, but are to  
be resurveyed on )-inch sct~le. 

$ Total area of the 1ndi:ui Union including Sikkim, Rliutirn and foreign possessions 
in India. 

Table B.-Revision of above work during the year 

1-inch and 
large scales 

sq. miles 

8,00,219 

16,147 

8,16,366 

* 3,64,255 

Table C which shows in detail the survey operations carried 
out during the period under report together with their cod-rates 
appears a t  the end of this section ( p. 19 ). 

f-inch scale 

sq. miles 

16,100 

. . 
15,100 

t 85,291 

TOTAL 

-- 
sq. miles 

8,15,319 

15,147 
.- 

8,3084881 -- 
4,49,546 

-. 
$ 12,80,012 

I l-inch and 
+inch scale 

eq. miles 

Survey year 

1954-66 

TOTAL 

sq. miles 

4,814 

larger scale 

sq. miles 

4,812 
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14. Although the primary survey responsibilities of the 
Survey of Intliit are geodetic, t~pogra~phical ancl geographical, 
the department has to undertulro a considerable amount of special 
surveys in connection with irrigation, hydro-clectric, land recla- 
mation, flootl control ancl si~llilar clevelopment projects, and to meet 
denlands of large scale surveys of cities, cantonments and important 
industrial areas. It has also to advise and assist the State Govern- 
ments in local and settlement surveys as may be required. Since 
the war, surveys for irrigation and similar projects had largely 
occupied the resources of the Survey of India, but this year, in 
accordance with the decisions of the Survey Priorities Committee 
which met in Dehra Dan in September 1953, a fair amount of the 
departmental strength was engaged on departmental work. 

The following sub-heads show the various types of work and 
field operations carried out by the department (luring the period :- 

Boundary Surveys Reotangulntion 
Cantonment and other large sonle Levelling 

surveys for the Defence Sorvices Topogaphica.1 framework 
Photo-mosaics Topogrc~phical surveys by air 
Geodetic framework and ground methods 
Geophysical work Training 

Flood Control Surveys. 

An abstract of surveys in each state of the Indibn Republic and 
in the adjoining territory of NepBl. alphabetically arranged, is given 
below. Where a state is not mentioned no work has been done in it 
during the period under report, or the work done is of a 'secret' 
nature and details of it appear in the Supplement to the General 
Report which is a 'restricted' document. 

15. Andaman and Nicobar Islands. 
Topgraphica2 surveys by ground methods.-Original surveys on 

16-inch wale in Mayabundar and Port Blair areas ( p. 67 ). 
Topographical framework.-Traversing for the above ( p. 67 .). 

16. Andhra. 
Photo-mosaic of Vizagepatam Oil Refinery site ( p. 79 ). 

T w a p h i c 4 1  survey8 by ground methods.-4-inch survey of Nahor- 
ketiya area for the Assam Oil Comapny in Lakhimpur Diatrict 
( P. 68 1. 

4-inch aurvey of Urntru Urnling Reservoir area in United Khiisi 
and Jaintia H i b  District ( p. 70 ). 

Tqmgraphk~l ewueya by air ,melkods.-1-inch original and revision 
surveys in GBro Hills District ( p. 63 ). 4-inch survey of 
Nahorkatiye area in Lakhimpur District ( p. 68 ) and for 
Kopili and Plgllcliye Flood Control schemes in Nowgong ; 
KBrnriip entl Darrang Districts respectively ( p. 70 ). 

- -- 

Dmoribal in the supplement to Gnerul Report 1958. 
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Ground verification and height control in CBchir, Kimriip and United 
KhBsi and Jaintia Hills Districts for Diyung Reservoir, Bharalu 
( GauhZti ) Basin, Umtru Umling Reservoir and PalisbBri 
Town Protection Projects ( p. 70 ). 

Topographical framework.-Theodolite traverse for 4-inch Nahor- 
katiya survey in Lakhimpur District ( p. 68 ) ; triangulation in 
Cichir District for Diyung Reservoir Project and in Silchar and 
Lushai Hills District for Barik Reservoir Project theodolite 
traverse for Bharalu ( Gauhiti ) Basin and PalgsbBri Town 
Protection projects in Kimriip District ( p. 70 ). 

Levelling.-Tertiary levelling for 4-inch Nahorkatiya survey in 
Lakhimpur District ( p. 68 ). 

Double tertiary levelling for Diyung Reservoir, Umtru Umling 
Reservoir, Bharaln ( Gauhiti ) Basin, and Palisbgri Town 
Protection works in CBcllbr, United Khiisi and Jaintia. Hills and 
KimrGp Districts respectively ( p. 70 ). 

Tcrtiary and double tertiary levelling for floor1 control investi- 
gations in Lakhimpur and Sibsigar Districts ( p. 98 ). 

Boundary surveys.-16-inch original air survey, triangulation, ground 
verification and post-pointing for Assam-East Piikistin Bound- 
ary in GBro Hills, Cichgr, and Unitctl Kh5.si anti Jaintia Hills 
Districts ( pp. 67, 68 ). 

Topographical surveys by air methods.-Photo verification and 2-inch 
air survey in Raisen and Sehorc Districts for Barna and Kolir 
Rivers Projects ( p. 48 ). 

Topographical framework.-Triangulation for the above ( p. 48 ). 

Levelling.-Double tertiary levelling for the above ( p. 48 ). 

Topographical surveys h?j air methods.-1-inch original .surveys in 
Purnea District ( p. 63 ) ; 6-inch and 2 .5-inch original surveys 
in Hazlribsgh and M5nhhfirn TXstricts for Dimodar Valley 
Project, and 4-inch revision s1lrve-y for Kosi Prnject in Purnea 
and Darbhanga T)istrict,s ( p. 64 ). 

1 : 25,000 survey of' RihBr Micn Belt in Crajm, Monghyr and SantRl 
Pargenas Districts ( p. 67 ). 

Level1zng.-Tcrt,iary nnd double tertiary levelling for flood control 
investigations in Champiimn, T)nrbhangn and Muzaffarpur 
r)i,st,ricts ( p. 92 ). 

20. Bombay. 
Topogmph,ical survcys b y  ground m,eth,ods.-4-inch original and 

revision Rurve-y of ltescrvcrl Forcsts in Slirat. ~ . n d  West IChiindesh 
1)ietricta ; 12-inch original slirvoy of Atomic Energy Faotory site 
in Bo1nha-y S~~bnrbn~n l3istrict ( p. 80 ) rtncl 1-inch blue-print 
Rurvey in North SRtlra, Solrt,h Siitiira, Sholhpur and Poona 
Districts ( p. 86 ). 
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l'opgrrcphical surveys by  air methods.-Compilation ground verifica- 
tion a.nd heighting for l-inch mapping in Amreli District ( p. 77 ). 

+inch survey of detail only, ground verification and contouring of 
Reserved Forests areas in West KhRndesh and Surat Districts 
( P. 79 ). 

(irolincl verification antl heighting on 2-inch scale air photos for 
l-inch surveys in Barorla, Broach and Kaira Districts ( p. 86 ). 

Topographicul frameulork.-Triangulation for l-inch surveys in 
Amreli District ( p. 77 ). 

Triangulation and theodolite traversc for 12-inch survey of the Atomic 
Energy Factory site in Bornbay Suburban District ; for the align- 
lnent of Koyna Tunnel in North SRtAm District and for forest 
survey in Dangs, Surat and West KhRndesh Districts ( p. 80 ). 

Theotlolite traverse for l-inch surveys in Baroda, Broach and Kaira 
Districts ( p. 87 ). 

Supplementary control in Baroda, Broach and West KhRndesh 
Dist,ricts for l-inch surveys ( p. 88 ). 

Levelling.-Tertiary and double tertiary levelling for 12-inch 
Atomic Energy Factory, and PavBi Western Higher Technical 
Institute sites in Bombay Suburban District and for Koyna 
Tunnel in North SBtBra District ( p. 80 ). 

21. Kutch. 
Tqegrph,icnl s?~rvey.s h?/ grou.nd methods.-Blue-print survey on 

1 -inch scale ( p. 74 ). 

Topogru,phicul sltrvey.9 by  air mcfhods.-Ground verification, heighting 
nnd contol~ring on 2-inch and 1 : 25,000 scales and compila,tion 
on %inch scale for l-inch mapping ( p. 74 ). 

Tmpngmphiml .fram~t/*ork.-Trianghtion and theodolite traverse for 
settlement surveys and for 1-inch surveys ( p. 74 ). 

22. Madhya BhHrat. 
Topnqrnphjirnl ,qtcrvwys h y  nir rn~th,od.q.-2-inch survey ( for publi- 

ration nn +inch srnlc ) for C'hamhal Hydel and lrrigat,~on 
Projrct in Morena, Bhind and Gird Gwalior Dist,~,ict.q ( p. 53 ). 

(:rnllnd verification heighting air sllrvcy compilation for 1 -inch 
rlepartjmentjal maps in Dhiir, ,JhBbua and Nimlir Distl-icts ( p. 88 ). 

TVyru.phicnl framework.-Supplementary control for 1-inch surveys 
in Dhiir, Jhiibua antl NimBr Districts ( p. 88 ). 

23. Madhya Pradesh. 
Topgraphical .surveys by grou.nrE methods.-16-inch and 64-inch 

survey of Bhilai Steel Plant site in Drug District ( p. 48 ). 

T o p q r a p h d  aurveya by air metM.-1: 25,000 Rurvey of detail only, 
ground verification and height control of Kanhiin Valley and 
Korba Coalfields a r w  in BilB~pur and Chhindwiira Districts 
(P. 79 1. 
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Topographical framework-Triangulation and theodolite traverse for 
survey of Bhilai Steel Plant site in Drug District ( p. 48 ) and 
for 1 : 25,000 survey of KanhZin Valley and Korba Coalfields in 
BilBspur and ChhindwBra Districts ( p. 79 ). 

Levelling.-Tertiary and double tertiary levelling for survey of 
' Bhilai Steel Plant site in Drug District ( p. 48 ). 

Rectnnguhtion to 1-mile squares for the above ( p. 48 ). 
24. Manipur. 

Topographical surveys by air methods.-Ground verification and 
height control for 4-inch BarBk Reservoir Survey ( p. 70 ). 

Topographical framework.-Triangulation for the above ( p. 70 ). ' 

Levelling.-Double tertiary levelling for the above ( p. 70 ). 
25. Nepll. 

Levelling.-Tertiary and double tertiary levelling for flood control 
investigations in Rautiihat District ( p. 02 ). 

26. Orissa. 
Topographical surveys by air methods.-2-inch original survey of 

outline only of the MahBnadi River Delta area ( for publication 
on 4-inch scale ) in Cuttack and Puri Districts ( p. 93 ). 

27. Patilla and East Punjab States Union. 
Topographical surveys by ground methods.--1-inch verification survey 

in PatiLla, Bhatinda, Sangriir and KohistBn Districts 
( pp. 56, 59, G 1  ). 

Topographical framework-Theodolite traverse for r e~ tangu la t io~  
in Kapfirthala, Bhatinda and Sangriir Distric$s ( p. 59 ). 

Levelling.-Double tertiary levelling and tertiary levelli~lg to 25-acre 
rectangles in PatiZila and Sangriir Districts ( p. 59 ). 

Kectuagubution.-3000-acre rectangulation in ICapiirthala, Bllatintl~ 
and Sangrfir llistricts ant1 100-acre sub-rectangulation ill 
Sangriir and Yatiiila L)istricts ( p. 69 ). 

28. Punjab. 
7'~~ugraphical surveys by ground n7ethods.-1-inch original and 

verification surveys in F~~ozepore and Ambiila Districts ( p. 66 ) 
%inch original survey and 114-inch verification survey for 
aerodrome survey in Amritsar District ( p. 5:) ). 

Topographical frc~n~,e~ork.-Theodolite traverse for aerodrolne survey 
in Ainritsar District ant1 for rectangr~lation in Ferozepore, 
Curgaon, Hoshiiirpur, Jullundur and Luclhiiina Districts 
( p. 59 ). 

L~v~lZing.--Doul)l(? tertiary levelling for aerodrome survey in 
Alnritsnr Di~trict ( p. :i!) ). Double tertiary levelling and tertiary 
lcvelling to 25 acres for rcctangulation in Lurlhiiina District 
( p. 58 ). 

Rechngulation.-3,OW-acre rcctangulation in LudhiLna, Ferozepore, 
Gurgaon, HoshiArpur and Jullundur Districts and 100-wre 
sub-rectangulation in Ludhikna District ( pp. 58, 69 ). 
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'I1opo!yrtryhit-4~1 sthruegs by qrout~d .methods.-1-inch departmental 
survey in BhilwBra, Chitvrgarh ancl Udaipur Districts ( p. 48 ) 
in Jaisal~ner District ( p. 53 ) and in Bikaner and Gangiinagar 
Districts ( p. 56 ). 

I 
Topoymphicul swrveys by air 1t~ethods.-2-inch survey ( for publi- 

cation on 4-inch scale ) for Chambal Hydel and Irrigation 
Project in Kota District ( p. 47 ). 

Topographical framework.-Triangulation for 1-inch departmental 
surveys in BhilwBra, Chitorgarh, Udaipur ( p. 48 ) and Jaisalmer 
( p. 53 ) Districts and for Chambal Hydel and Irrigation Project 
survey.in Biindi, Kota and Sawai Mldhopur Districts ( p. 48 ). 

Triangulation and height control for 1 : 25,000 survey of the Lead- 
Zinc: Zone by Multiplex in Udaipur District ( p. 97 ). 

30. Saurishtra. 
~ ~ ~ o ~ r a ~ h i c n l  surveys by air methods.-Ground verification and 

heighting for 1-inch surveys in HBlBr and Sorath Districts 
( p. 77 ). 

Topocjrayhical f rameu~ork.-Triangulation for the above ( p. 77 ). 

3 I .  Travancore-Cochin. 
Topographical frn.mework.-Triangulation for PBmbiyiir and Kakki 

Ar Reservoirs' survey in Kottayaln 1)istrict ( p. 80 ). 
Leve1liny.-Double tertiary levelling for the above ( p. 80 ). 

32. Uttar Pradesh. 
Topograyhical surveys by ground methods.-2-inch original survey in 

Lucknow District and 114-inch verification survey in Unao, 
Lucknow and Blra Banki Districts for ( I.C.A.O. ) survey for 
Landing and Approach Charts of Lucknow Aerodrome ( p. 61 ). 

Topoyryhicxzl fra.mework.-Theodolite traveree in Lucknow District 
for 2-inch survey for Landing Charts ( p. 61 ). 

Levelling.-Tertiary levelling for the above ( p. 61 ). 

33. West Bengal. 
Tqwgraphicc~l surveys by air methods.-1-inch original and revision 

surveys in BirbhBm, BurdwBn, MurshidBbBd, Milda, Nadia and 
West Diniijpur Di~tricte ( p. 63 ). 

Tolpographirnl framework.-Theorlolite traverse for 1 -inch surveys 
in BurdwBn, Hooghly, Mlirshitliib5d nntl Nutlii~ L)istricts 
( yp 63, 67 ). 

L~ue1ling.-Tertiary ant1 cloul~le tert>iary Icvr:lling for flout1 colltrol 
invc~tigntions in Jalpaiguri, Cooch Bchiir ant1 L)urjeeIing 
District,~ ( p. 93 ).  

Bourukary ~cdrvry.*.-'rria11g"Intion ant1 theodolite traverse for de- 
marcntion of Wcst Bengnl-East Piikiutiin l)orlntlary in Nadia 
ant1 Weet 1)intijpur 1)istricts ( p. 87 ). 
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111. SURVEY REPORTS, NORTHERN CIRCLE 

DIRECTOR :--Shri P. A. Thomm, A.B.I.o.s.. M.I.S. ( Ind. ). 

Shri M. M. Ganapathy, B.A., M.I.S. ( Ind. ), to 2-1-65. 
Shri P. A. Thomas, A.R.I.o.s., M.I.S. ( Ind. ), from 3-1-55 

DEPUTY DIRECTOR :- to 19-1-55, ( in addition to his duties as Directar 1 Northern Circle ). 
lShri K. C. Qosaiu, B.A., M.I.S. ( Ind. ), from 20-1-55. 

34. Summary.-The units administered by the Circle were 
No. 1 Party ( up to 10-10-54 ), No. 2 Party, No. 3 Party, No. 4 Party, 
No. 13 Party, No. 2 Drawing Office and the Photo-Zinco Office. 

35. Areas Surveyed.- 
2492 acres of 64-inch original ground survey. 

16895 acres of 16-inch original ground survey. 
50 square miles of 2-inch original ground survey. 

3008.5 square miles of 2-inch air survey. 
50 square miles of 2-inch ground verification on air 

photographs. 
12 10 square miles of 1 4-inch verification survey. 

6309.5 square miles of 1-inch original ground survey. 
18 13 square miles of 1 -inch verification survey. 
800 square miles of 4-inch verification survey. 
577 square miles of triangulation. 

2830 square miles of checking and supplementing of 
existing triangulation. 

41 2 linear miles of traversing. 
796.9 linear miles of double tertiary levelling. 
580 - 6 linear miles of tertiary levelling. 

1032 square miles of tertiary levelling to 25-acre corners. 
2582 square miles of theodolite traverse-cum-rectangule- 

tion to 3000-acre corners. 
1147 square miles of sub-rectenguletion to 100-acre 

corners. 
29.5 square miles of rectangulation to 1-mile squares. 

No. 2 PARTY 

Major J .  A. P. DRIRI, B.A. ( Hons. ), A.M.I.S. ( Ind. ), Engineers, 
,,-%,. 

J Captain M. M. Oath,  B.W. ( Hons. ), e.n. ( Civil ),  engineer^, 
in rhrop - 1  from 8-9-54 to l%!l-54 m d  1-10-54 to 7-11-54. 

Major C. M. Sahni. B.A.. Enpineem. from 2&9-54 to 3C9-54 
ind from 8- 11-54. 

- 

36. General.-The party wes employed on the following jobs. 
( n ) Depertmental surveys on 1-inch scale in Riijasthsn. 
( b ) Surveys for the KolLr end Berna Projects in BhopRl 

State. 
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( c ) Survey and mapping of the Chambal Hydel and Irri- 
gation Project in Riijasthiin. 

( d ) Survey of the Bhilai Steel Plant Site in Madhya Pradesh. 
( e ) Triangulation computations for the Jaipur and Kota 

Aerodromes survey. 
Recess H.Q. was a t  Mussoorie from 14th April, 1954 to 24th 

October, 1954. Field H.Q. was established a t  Icota on 1st November 
1964 and closed on 10th April, 1955. A drawing section was main- 
tained in Dehra Diin for the period 28th October, 1954 to 12t,h 
March, 1955. A small air survey section was kept a t  party H.Q. 
during the field season. 

For other work done by this unit see the Supplement to General 
Report, 1955. 

37. Personnel.-The average strength of the Party was 
1 Class I Officer, 2 Class I1 Officers, 4 Surveyors, 4 Survey Assistants 
and 45 other Class I11 personnel including Clerks. 

38. Areas Surveyed.- 
2492 acres of 64-inch original ground survey. 

16895 acres of 16-inch original ground survey. 
50 square miles of 2-inch ground verification on air 

photographs. 
742-5 square miles of 2-inch air survey. 

1038.5 square miles of 1-inch original survey. 
377 square miles of triangulation. 

2830 square miles of checking and supplementing of 
existing triangulation. 

336 linear miles of theodolite traverse. 
299.9 linear miles of double tertiary levelling. 
568.6 linear miles of tertiary levelling. 
29.5 square miles of rectangulation to 1-mile squares. 

39. Recess Duties.- 
( a ) Two sections, one under Sh.ri Snlzhwant Rai ( Class I1 ) 

and the other under Shri H. K. Chopra ( Class I1 ), 
were employed on the %inch air survey compilation 
of Chambal Project sheets during recess. A total 
of 381 - 5 square miles falling in Kota District of 
RfijasthRn was completed. - 

( b ) The computing section completed the following com- 
putations during the year. 

( i ) Triangulation for the Kote Aerodrome. 
( ii ) Triangulation for the Jaipur Aerodrome. 
( iii ) Triangulation for departmental 1 -inch plane- 

tabling. 
( iv ) Triangulation and levelling computetions of the 

KolLr and Barna Projects. 
( v ) Triangulation and traverse computations for the 

Bhilei Steel Plant Site survey. 
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( vi ) Trianglllation computations of the Chambal Pro- 
ject 2nd Extension area. 

( c ) Thc drawing section under Shri I .  S .  Rawat ( Survey 
Assistant ) was employed on the fair mapping of 
2.' sheets of the ChamLal Project, a t  Mussoorie during 
the recess and a t  Dehra Diin during the field season. 

40. Field Work.-The field work was organized as under :- 
( n ) Shri R. S. C'hhabra ( Surveyor ) checked and supple- 

nlentecl 780 square ~niles of old topo triangulation 
in sheets 45 K/4 and K/8 ( Udnipl~r and BhilwZra 
Districts ). Shri P .  N. Puri ( Surveyor ) checked and 
supplemented 2,050 square miles of existing triangu- 
lation in sheets 45 K/3, 21, 12, 15, 16 and 45 GI16 
( Udaipur, Bhilw5ra and Chitorgarh Districts ). 

( b ) Chambal Trinng~clntion.-Shri P .  N. Puri ( Surveyor ) 
completed 276 square miles of triangulat'ion for the air survey 
compilation on 2-inch scale for 2nd Extension area of the Chambal 
Hydel and Irrigation Project ( Biindi, Kota and Sawai Mgdhopur 
Districts ). 

( c ) Original one-inch surveys.-( i ) Camp ( I ).-Shri H. K. 
C'hopra ( Officer Surveyor ) with 7  Class I11 personnel completed 
460 square miles in BhilwLra and Udaipur Districts. 

( ii ) Camp ( 11 ).-Shri S. B. P. Mathur ( Surveyor ) with 
8 other Class 111 personnel completed 578.5 square miles in BhilwLra, 
Chitorgarh and Udaipur Llistricts. 

( d ) Kolfir and Barna Projects.-Shri Sukhwant Rai ( Officer 
surveyor ) with 1 Surveyor, 3  Plane-tablers, 4 Levellers and 1 Com- 
puter completed 70 square miles of triangulation, 50 square miles of 
ground verification on %inch s ir  photographs, and 73 linear miles 
of double tertiarv levelling for J<olRr Reservoir, and 66 linear miles 
of clouble tertiary levelling for B a n a  Reservoir areas during February 
and March, 1955, in Raisen and Sehore Districts of BhopLl State. 

( 6 ) Bhilai Steel Plant Site.-Shri P. A. Thomas, Director, 
Nothtrn C'ircle, personally organized this job. Overall technical 
and administrative control of the composite cletachment in the 
field was exerciser1 by O.C. No. 2 Party. On transfer to Soiithern 
Circle, Major C. M. Sahrli ( 0.C. No. 2 Party ) handed over the 
charge of the detachment to Shri Sukhram Singh ( O.C. No. 13 Party ) 
on 26th April, 19.55. 

Work in the detachment was organized as follows :- 
( i ) Shri 8nkhwant Rai ( Class I1 ) with I Class TI Officer, 

h Snrveyors, 2 Survey Assistants and 28 other C1ra.s~ I11 personnel, 
completed the following from 26th March to  14th May, 1955 :- 

Triangulation and its compntation for 32 square miles for 
original plane-tabling on 16-inch and 64-inch scales. 

Theodolite traverse ( 335 linear miles ) and  it^ compi~totion. 
16895 acres of original plane-tabling on 16-inch ~ca le .  
562.5 acrm of original plane-tabling on 64-inch scale. 
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Sarva Shri Lachhman Dass and Bakhtawsr 8ingh ( Survey 
Assistants ) were employed as Assistant Camp Officers for 64-inch 
plane-tabling during May, 1955. 
- 

( ii ) Shri Sukhwant Rai also exercised supervision over other 
plane-tabling camps as enumerated below, during April, 1955. 

( a ) No. 16 Party camp with 3 Survey Assistants, Sarva 
Shri Jai  Kirti Singh, Puran Chand and B. S. Tomer 
and 20 Topo Trainees employed on the completion 
of 1450 acres of plane-tabling on 64-inch scale. This 
camp was divided into 3 sub-camps one under each 
Survey Assistant. 

( b ) Shri S. R. P. Mathur ( Surveyor ) with 12 Plane-tablers 
employed on the completion of 480 acres of plane- 
tabling on 64-inch scale. 

( iii ) Shri Arjan Dev ( Class I1 ) of No. 13 Party with 3 Tra- 
versers, 8 Levellers and 3 Computers completed the following 
jobs. 

160.0 linear miles of double tertiary levelling with its 
computation. 

568 6 linear miles of single tertiary levelling with its com- 
putation. 

29.5 square miles of theodolite traverse and rectangu- 
lation to 1-mile squares with computations. 

He also exercised technical control over 6 Plane-tablers of Shri 
S. B. P. Mathur's camp during May, 1955. 

( iv ) Shri H. K. Chopra ( Class I1 ) with 1 Survey Assistant 
and 20 other Class 111 personnel completed the following. 

( i ) Fair drawing of 30 original plane-table sections on 
16-inch scale. 

( i i  ) Interpolation and fair drawing of contours on the 
above sheets. 

( iii ) Fair drawing of 64 original plane-table sections on 
64-inch scale. 

Shri I. S. Rawat ( Survey Awistant ) was employcd as Assistant 
Bcction Officer. 

The above plane-tables were despatched to No. 2 Drawing 
Office, nehra Dfin for completion of headings, foot-notes and metric 
grid. The drawing of firld balitis left in pencil on some of the 
64-inch plane-tables was also completcd. 

( f  ) Air Surve?j.-A small air survey section under Shri 
Bekhtawar Singh ( Survey Assistant ) was employed a t  field H.Q. 
on %inch air elirvey compilation of Chambal Project and Kolar 
Project sheets and completed 246.0 square miles for the former 
( in Kota Ilistrict, RBjasthiin ) and 115 square miles for the latter 
project ( in Raisen snd Sohore Districts, BhopBl State ). 
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41. Description of Country.-( a ) I n  general, the area covered 
by departmental l-inch plene-tabling is an undulating plain inters- 
persed with low stony mounds. In  the north and west the terrain 
consists of innumerable highly intricate low hillocks of stony waste 
covered with low scrub. At places, near river banks, fairly dense 
tree growth is found. 

( b ) The KolLr Reservoir area is bounded by two long and 
fairly steep ridges a t  an average height of 500 feet above the KolBr 
River bed and mostly covered with teak forest. The river is 
non-perennial and its bed rocky. 

( c ) The Chambal Project area ( 2nd Extension ) is mostly 
flat cultivated plain interspersed with broken ground near the banks 
of streams and rivers. I t  is bounded by a range of hills on the north- 
west and by the Chambal River on the south-east. 

( d ) The area for the Bhilai Steel Plant Site is open and gently 
undulating. Abont 70% is put under rice ci~ltivation and full of 
low field bnnds. Irrigation is by a network of irrigation channels 
and distributaries from a main canal running through the area. 
The main line of the Eastern Railway and the Great Eastern Road 
pass along the northern portion of the area. A few fairly big peren- 
nial water tanks exist. 

42. Technical Methods.-( i  ) Kohr and Bnrnn Projects.- 
Existing triangulation points in the area were post-pointed on 2-inch 
scale air photographs and thc survey of the detail was compiled by 
normal air survey methods. Supplementary triangulation was 
carried out to provide data for ground contouring a t  20 feet interval 
on blue prints obtained from the 2-inch air survey compilation. 
The job was shelved in view of another more urgent priority demand 
and personnel were withdrawn from the area. 

73  linear miles of double tertiary levelling was also completed. 
Staves were roughly plumber1 for their verticality before reading ; 
two Levellers .rr;trrierl out levelling in opposite diroctions in sections 
of five miles. 

Barna Project : -Only double tertiary levelling was done and 
methods ~mployed were the game ns for the KolRr Projcct. 

( ii  ) Chnmbrrl Hydd  nnd lrrigntion Project :--Triangulation 
o f  the 2nd Extension area was an extension of the triangnlation 
rarried out for the rest of the Chambal Project arca.  method^ 
employed fnr air survey compilation and fair drawing are described 
in the Technical Report, 1954 ( p. 33 ). 

( iii  ) Bhilrti 8tenl Plant Site ~5'lcrvey :-At the requcat of the 
Ministry nf Production, C!ovornment of India, lnrge gcale surveys 
werr req~lircd to be carried ont urgently in connection with the 
cond.niction, hy a team of Soviet experts, of 8 gteel plant a t  Bhilei 
in Madhga h d e s h .  Since the time limit impoaed was extremely 
~ h o r t  and the aemon late ( end of March ) it, was necessary to drew 
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personllel in large numbers from all units in the Circle spread over 
North I~ldia and also from other Directorates in order to ensure 
completio~~ in time. It was also necessary that the methods employ- 
ed should be such as to obtain maximum out-turn. Brief notes on 
methods cmployed are given below. 

Surveys were required on 16-inch scale with contours a t  6 feet 
interval, and on 64-inch scale with two foot contours, and pl-inted 
lnaps were to be supplied to the illdentor in three priorities on 
fixed dates. In  order to comply with the dates fixed the following 
expedients were employed :- 

( a ) Since ground contouring by clinopole would involve extra 
time, indirect contouring was resorted to. A rectangular mesh of 
spot levels was laid down and contours interpolated pari passu 
with the plane-tabling. Personnel employed on this were drawn 
from No. 13 Party, who were experienced in this type of work as a 
result of elnployment on the Bhakra Project in the Punjab. 

( b ) Since fair drawing would involve delay i t  was decided to 
photograph the plane-table sections direct. This necessitated not 
only a high standard of drawing on the plane-table sections but a 
uiliformity in standards. I n  order to ensure this. the Plane-tablers 
left their work in pencil to be inked up, generally a t  night, by 
Draftsmen in a drawing section in the field under the supervision 
and co-ordination of an officer. 

( c ) A large staff of Computers was employed in the field to 
provide results of triangulation, traverse and levelling as early as 
possible after observations were completed and handed in. 

( d ) Permission was obtained from the Ministry for couriers to 
fly between Niigpur and Delhi bringing the completed plane-table 
sections in batches. Motor transport inet couriers in Delhi and 
brought them to Dehra Diin where the staff of No. 2 Drawing Office 
would be waiting to receive the material and put on a metric grid and 
other necessary work before being passed on to the printing office 
( P.Z.O. ). 

( e ) The necessary staff of P.Z.O. worked a t  night. Material 
would generally be received   bout 5 p.m. a.nd proofs would be ready 
by 9 -  30 next morning. Corrected proofs were returned by 11 30 
8.m. and printed maps would be off the machine by 6 p.m. 

( f  ) The completed maps were dispatched by courier in motor 
transport and delivered to the Ministry of Production in Delhi 
exactly on the specified dates. 

The area involved was neerly 17,000 acres on 16-inch scale 
compri~ing 30 sheets and 2,500 acres on 64-inch scale comprising 
64 sheets. A job of this magnitude would,'using normal methods, 
take about 1 party year, but by the application of the above expedi- 
ents and the employment in the field of 109 personnel ( Class I11 
and above ), the job was completed in 24 mouths. 
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Further dt:tails regarding method are given below. 

( a ) Adequate control by triangulation and theodolite traverse 
was first established. 

( b ) The area for survey on 16-inch scale was divided into 30 
plane-table sectiorrs, each covering 1 mile x 1 mile area. To mark 
these limits on the ground, corner and direction stones were embed- 
ded by the normal theodolite traverse and rectanguletion method. 

( c ) Two lines of precision levelling already existed in the 
north edge of the area, and these formed the basis for all height 
control. Double tertiary level lines were run along the north and 
south edges of each sheet and along the perimeter of the whole area 
to control tertiary levelling. Tertiary levelling lines were run from 
north to south to provide a mesh cjf spot-heights a t  every 4 chains. 
This was required for the interpolation of contours a t  5 feet interval 
in 16-inch scale sheets. 

( d ) Additional traverse to a much greater density was carried 
out for the area for survey on 64-inch scale. Wooden pegs and stones 
were used for marking these traverse station marks. These marks 
were later connected by tertiary levelling to provide reliable heights 
for clinopole contouring a t  2 feet interval. 

Traverse lines were very close together and to avoid confusion 
to Plane-tablers, coloured flags tied to wooden sticks were planted 
near each station. Each traverse line was allocated a different 
colour of flag to assist in identification. 

( e ) In addition to the normal method of nieasuring detail by 
chain and offset the radial line method was commonly adopted. 
Rays to detail were'taken and then plotted on the spot after actual 
measurement. 

( f  ) Only rough field colour traces were kept. No separqte 
height trace or name list was maintained in the field. For names the 
existing 1-inch map was accepted as sufficient a ~ l d  correct. Plane- 
table sections were left uninked by Plane-tablers and sent to a 
drawing section opened in the field for completion of drawing and 
typing and fin81 scnitiny. The plane-table sections thus completed 
were used for direct printing and the normal method of fair drawing 
wes dispensed with. Contolir originals were prepared on Kodatrace. 

( g ) The lay-out of sheets was in Cassini Projection with Lati- 
tude 21" OS', Longitude 81" 20' as the origin. This origin was 
selected outside tbe ~outh-west corner of the area to keep the values 
of all co-ordina tea positive. 

( h ) Certain new symbols for embankments and geological bore 
and pit holes were adopted as suggested by the indentor. 

Other special demands of the indentor were heights of cenel 
bede, r~ilway line rails, roads, bore holes, trial pits, water in tanka 
and tank bunds, yard and meter ticks. Special rc.~uar.ks regarding 
nature of cultivation were also given. 



SEC. 111 SURVEY REl'ORTS, NORTHERN CIRCLE 

No. 3 PARTY 

( Sllri V. P. Sharma, B . A . ,  to 18-10-54. 
'ficer in charge :- \ Major D. N. Sharma, Enginerrs, from 19-10-54. 

43. General.-The party was employed on air survey compila- 
tion and fair mapping of sheets of the Chambal Hydel and Irrigation 
Project in Mudllya BlliraL, and also on 1-inch departmeotal surveys 
in Rljasth;ln. 

Recess headquarters of the unit was a t  Mussoorie and field 
headquarters a t  Jaisalmer, RdjasthGn. 

44. Personnel .-The average strength of the unit comprised 
1 Class I Officer, 2 Class I1 Officers, 3 Surveyors, 2 Survey Assistants 
and 30 other Class 111 personnel. 

45. Areas Surveyed.- 
2266 square miles of 2-inch air survey compilation. 
200 square miles of triangulation for current 1-inch 

surveys. 
2010 square miles of l-inch survey. 

46. Recess Duties.-During the recess the unit was engaged 
mainly on air survey compilation and fair mapping of sheets of the 
Chembal Hydel and Irrigation Project. Three drawing sections 
in charge of Sarva Shri B. R. Jain ( Class I1 ), N. B. Chowdhury 
( Surveyor ) and 8. N. Barthwal ( Surveyor ) completed the work 
as under :- 

2-inch air survey compilation and fair drawing of 2266 square 
miles, comprising 82 sheets, falling in Morena, Bhind and Gird 
Gwalior Districts of Madhya Blldrat State. 

47. Field Work.-The field work was dolie as under :- 
( n ) Shri C. S. Ojha ( Survey Assistant ) triangulated 200 

square miles for current l-inch departinei~tal survey in Jaisalmer 
District of R5jasth;in. 

( b ) The l-inch departmental survey in ,Jaisalmer District of 
R5,jasthln was carried out by three camps as follows :- 

( i ) One camp of 7 Class 111 personnel nnder Shri R.  R. La1 
( Class I1 ) completed 847 square miles. 

( ii ) 011c camp of G Class I11 personnel 11n&r Shrj Jagan Nath 
( Class I1 ) completed 650 square miles. 

( iii ) One camp of 7 Class I11 pcrson~lel under Shri S. N. 
Rarthwal ( Surveyor ) from 4-10-54 to 22-1-55 and later under 
Shri K. 1,. Priri ( Surveyor ) complet,ed 1 11 3 sqnare milcs. 

48. Description of Country.-The country slirveycd forms 
part of what is known as the Grcat Indian Dcsert . The area falling 
in Niichna, ,Jaisalmer ancl the castcril part of Rlln1ga1-21 Tahsils is an 
extensive stretch of sand dnncs of a11 shapes and sizes, bleak and 
inhospitable. The sand dunes which are generally of the transverse 
t.ype may r i ~ e  to a height of over 150 feet. Contr~ry to the widely 
prevalent belief, most of tho send dr~nes are consolidated by the 
roots of vegetation anti are stablo. Shiftingosand dunes are few 
end far betwcen. 
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The rest of the area falling in the RRmgarh Tnhsil presents 
altogether a different and more pleasing apprarance. Here, numer- 
ous low rocky ridges and knobs rise up from a hard nndulat'ing and 
broken plain. The soil is a t  placcs stony and is generally covered 
with gravel. The country is not so desolatc and trees are numerous. 

The sand dune areas are covered with tufts of low bhrunt and 
siwrrn grass, phog, k n a ,  and bui bushes ; clusters of trees, mainly 
khejri, are frequently found near villages and water tailks ; else- 
where khejri, ber and karel trees are found widely scattered. 

Fauna generally met is the Indian gazelle ( chinki7m ), hare, 
partridge, quail, bustard and sand grouse of various species ; water- 
fowl may be seen on the watcs tanks. The wolf and hyena are 
sometimes seen in R5mgarh Tnhsil. The area abounds in snakes 
of many varieties ; some do not go into hibernation during winter 
and are an extra hazard for the surveyor. The people are very 
scared of a species of snake called pjvuna, whose existance to 
the writer, appeared to be product of a fertile imagination. Locust, 
the scourge of the farmer, breed here. 

The climate during winter is healthy and bracing but the hot 
weat,hcr is intense and debilitating. Sand storms are a daily 
occurrence during summcr. Strange though it  may seem, the area 
is malarial. 

There is an acute scarcity of water everywhere. Wells are 
generdly over 100 feet 'deep and contain brackish water which 
may turn deleterious during the hot months. Rain water is collected 
and stored in kund.s which are covered lined tanks up to 20 feet 
deep. These are jealously guarded and, in many cases, locked. 

There are o d y  a few sparsely popirlated villages which consist 
of round conical huts of brush wood structures plastered with mud. 
The staple diet of the people consists of biijri, moth, milk and milk 
products. C'rlltivation is dependent on rainfall which is always 
scanty and precarious. 

The bulk of the people are pastoral and rear sheep, goats, cows 
and camels. Many villages are occupied only temporarily during 
the rainy season when water and pasture ere available nearby. 

Some well planned ancl attractive stone-built villages~, now 
deserted. st,t~ntl as rnonumtXntts of the past prosperity of the Peliwal 
Brahmans. A commnnity of enterpri~ing and hardy cultivators 
who fled the country clue to the irn1x)sitiona of Metha Sdim Singh, 
A tyrannical Prime Minister. 

Communications are most difficult. Thc camel is t8hc only 
reliable means of transport. Light vehicle3 fitted with four-wheel 
drive can oporatJe on many of the camel tracks. Post and tclcgrsph 
f~cilitim (lo not exist,. 

49. Technical Methods.--( a ) Chnnl,hnb H?/del and lrrign,tion 
Prwj~c4.-The technical methods 11sed for field work are d~scribcd 
in the Technical Report for 1954. The current method employed 
for fair mapping is -described helow. 
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Detail is surveyed by normal air methods and contours are 
interpolated froin spirit levelled heights. 

Originally, a combined 2-inch Kodatrace fair original was 
prepared with contours drawn in blncli and detail in white for en- 
largement to 4-inch. An outline original with names typed was 
prepared on a 4-inch blue-print enlargement and submitted together 
with guides for yellow tint and correction of coatours. 

The fair drawing of the oiltline was considered wasteful and 
was bopped. A separate nitine original, however, continued to 
be prepared on a 4-inch blne-print and submitted together with 
guides for yellow tint and correction of contours and outline. 

This procedure resulted in extra work in the retouching section 
because of the gaps appearing a t  places where black and white lines 
crossed. At the instance of the reprodllctioll office i t  was given up 
as unsuitable and the following method was adopted :- 

Separate outline and contour originals were drawn in black 
on Kodatrace for enlargement to 4-inch scale. The name originai 
was prepared on a 4-inch blue print of the outline. Though correct 
registration of outline and co~ltours is more difficult the method is 
satisfactory. 

( b ) 1 -inch Departmentcr.1 Surveys :-Normal departmental 
technical methods were used. Sand dunes were depicted ill the 
field by contours and dotted form lines but fair mapped by sand 
shading. 

No. 4 PARTY 

( Shri L. J. Bagnall, EX., to 24-5-54. 
Ofice' in charge :- ) Captain hf. L. Chopre, ~.sc., B.E., Engineers, from 25-5-54. 

50. General.-The party continued original surveys on l-inch 
scale in RiijasthAn :tnd also undertook the verification of office copy 
corrections in Sheet 53 B/11 ( Punjab and P.E.P.S.U. ). 

Recess headquarters was a t  Mnssoorie. Field headquarters 
opened a t  Rikaner on 30-10-54 and closed on 23-3-55. 

For other work done by this unit see the Supplement to 
General Report, 1955. 

51.  Personnel.-The average strength of the party was 1 Class 
I Officer, 2 Class I1 Officers, 1 Survey Assistant. 2 Surveyors and 
36 other Class 111 personnel including Clerks and M.T. Drivers. 

52 .  Areas Surveyed :- 
2661 square miles of 1-inch original survey. 
215 square miles of I -inch verificntior~ survey of office 

copy corrections. 

53. Recess Duties.-The fair drawing wes organized into 
three sectiolls under Sarva Shri K. L. Ghei, B. R. Swarup ( both 
Class I1 ) and Shri Jagen Nath ( Officiating Class I1 ) with Sllri 
R. I,, Ghei exercising genersl supervision in addition. 
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The mapping of 8 sheets on the one-inch scale was taken up ; 
work on 4 of these sheets was completed and work on the other 
4 sheets was continued during the field season. 

Two main difficulties were encountered in the method of depic- 
tion of sand features by sand shading. 

( i ) Considerable time is taken to draw this type of symbol 
even though double- and even quadruple- banking was adopted. 

When double banking was employed, the result presented a 
patch work of different styles and it became a real problem to 
get different individuals to produce the same style of work. This 
difficulty was overcome by getting the sand dots defining main 
ridges and spurs drawn throughout the sheet by one individual. 
These dots then automatically controlled the sizes of other dots 
and also their interspacing, with the res:llt that the work of different 
sand shaders working on the same sheet confornled to the same 
style. 

( ii ) The other difficulty was that variation in height between 
different points on a ridge or spur or between two ridges could not 
be brought out effectively due to the obvious limitations in this 
method of depiction. These variations are lost actually a t  plane- 
tabling stage as the Plane-tabler only indicates by dots the lines 
of ridges and spurs. To this extent, sand shading necessarily 
means far greater generalization of features and fails to portray 
accurately this type of country. 

54. Filed Work.-The field work was organized as follows :- 
Camp I.-Shri R. L. Ghei ( Class I1 ) with 8 Plane-tablers 

completed 898 square miles of l-inch original survey in sheets 
44 G/6, 7,10 and 11 in Cang5nagar District of ItiijasthBn. 

Camp PI.-Shri B.  R. Swarup ( Class I1 ) with Shri K. L. 
Chakrabarty ( Surveyor ) and 8 Plane-tablers completed 870 square 
miles of 1 -inch original survey in sheets 44 G/3, 4, 8, 12 and 44 C/16 
in Gangsnagar and Bikaner Ilistricts of Riijasthan. 

Camp 1II.-Shri R. P .  Kukreti ( Survey Assistant ) with 
8 Plane-tablers completed 893 square miles of l-inch original survey 
iu sheets 44 G/5,  9, 13 and 14 in Ganggnagar District of RLjasthiin 
and Ferozepore District of the Punjab. 

Veri$cdion.-bhri R. L. Sharnla ( Surveyor ) completed 215 
square miles of verification survey of office copy corrections in sheet 
53 B/11, covering portions of PatiBla District of P.E.P.S.U. and 
AmbZla District of the Punjab. 

55.  Description of Country.-The area surveyed during the 
field sewon fell into two definite categories : -- 

( u ) Canalized area. 
( b ) Desert area. 

Canalized area. -The Tnh.rils of Shri (;;bnggnagnr. Paci;t~npur, 
Etai Yinghnagsr and K a r a n p ~ ~ r  arc fully canalized with hardly any 
patchee of barren land.. Water is svailal)le in plenty from the 
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canals and this water is filled into village ponds for the consumption 
of man and beast. Means of commur~ications both by rail and 
road are good. The area is well populated and there are numerous 
rich zamindars. The main occupation is agriculture with crops such 
as wheat, rice, maize, biijra, gram, sugarcane and cotton. 

Desert area.-The Tahsils of Antipqarh and Sdratqarh asre 
mainly covered by sand hills and dunes and barren land, except the 
area adjacent to the railway line and canal between Sariipsar and 
Aniipgarh which is well cultivated. The country is generally 
undulating with sand hills and dunes varying in height from 20 feet 
to 200 feet. Villages are few and far between. The only source 
of drinking water is from kunds. Most of the wells are brackish 
and very deep. The main occupation of the people is the tending 
of herds of camel, cattle, sheep and goat. People are generally poor. 
The staple foods are bGjra, milk and qhee. Means of communica- 
tions are poor and the camel is the main means of transport. The 
only motorable road runs between Sariipsar and Aniipgarh. 

56. Miscellaneous.- 
Climate.-The climate is dry and generally healthy though 

characterized by extremes of temperature. 
Sand storms are experienced in the beginning of March when 

field work becomes very trying and sometimes impossible. These 
storms gain in frequency and severity as one goes south from the 
canalized areas. 

The average annual rainfall is about 10 inches. This year the 
rainfall amounted to 8 inches only. 

Health.-No case of any type of disease was reported. Palu- 
drine tablets were being regularly used during the whole field 
season as a preventive against malaria. 

57. Technical Methods.-Normal plane-tabling methods were 
used for 1-inch original surveys. 

No. 13 PARTY 

Shri P. S. Shirlghal, c.E., A.M.I .E. ,  to 284-64. 

Ofirer in charge :- Captain K. L. Khosla, ~.sc . ,  B.E., A.M.I.E., Engineers, from 
2 0 4 . 5 4  to 24-6-54. 

( ~ h r i  K. S. Singh, =.a. ( Hons. ), from 264-64. 

58. General.-The party continued to be employed principally 
on rectangrilation and lcvelling in the commandedareaof theBh5kra- 
NRngal Project in Patisla and East Pulljab States Union and the 
Punjab State. Rectangulation to 3,000 acres was also carried 
out in three districts of the Punjab for the Directorate of Consoli- 
dation of 1,antl Holtlings. In  :~ddition original topographical 
survey for Amritsar Aerodro~u~ to 1 .C.A.O. specifications was 
carried out. 

Recess headquarters of the party remained a t  Mussoorie ; 
field headqriart,ern opened a t  Nfibhn 011 16th October, 1954. Field 
uperibtions eontin~~cltl well into April, 1956. 
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59. Personnel.-The average effective strength of the party 
was 1 Class I Officer, 2 Class I1 Officers, 5 Surveyors, 1 Survey 
Assistant and 42 other Class I11 personnel including 5 Clerks and 
2 M.T. Drivers. 

60. Areas Surveyed. 

36 square miles of 2-inch original survey. 
12 10 square miles of 14-inch verification survey. 
800 square miles of $-inch verification survey. 

1032 square miles of tertiary levelling to 25-acre corners. 
497 linear miles of double tertiary levelling. 

1147 square miles of sub-rectangulation to 100-acre 
corners. 

47 linear miles of theodolite traverse. 
2582 square miles of traverse-cum-rectangul a t' Jon to 

3,000-acre corners. 

61. Recess Duties.-During recess, the party was organized 
for technical work into 3 sections, supervised by Sarva Shri R. B. 
La1 ( Class I1 ), Arjan Dev ( Class I1 ) and Daya Nand ( Surveyor ) 
as Section Officers with Sarva Shri R. P. Kukerti ( Survey Assistant ), 
S. D. P. Jakhmola ( Surveyor ) and Isher Singh ( Surveyor ) as 
Assistant Section Officers. 

I n  all, 53 sheets, covering about 1007 square miles of area, 
were completed and submitted for publication In 3 batches. 

62. Field Work.-Durinz the field season, the work was 
organized and completed as under :- 

No. 1 Camp.-Shri Arjan Dev ( Class I1 ) with Shri N. K. 
Saxena ( Computer ) and an average of 12 other Class I11 personnel 
with camp headquarters first a t  Dhiiri and later a t  Ahmedgarh, 
completed 610 square miles of sub-rectangulation to 100 acres. 
Of this area, 447 square miles was completed for 25-acre levelling. 
In  addition, 59 square miles for which 100-acre rectangulation had 
been completed (luring the field season 2953-54 was completed in 
Sangfir 'District of Y.E.Y.S.U. and Ludhisna District of the 
Punjab. 

296 linear miles of double tertiary levelling was also done for 
control of tertiary levelling in Sangriir District of Y.F.P.S.U. and 
Ludhiiina District of the Pllnjah. 

Computations were done at  camp hcatlqr~arters ( Dhiiri and 
Ahmedg~rh ) by two computers. 

No. 2 Crimp.-Shri Ilaya Nand ( Surveyor ) assisted by Shri 
S. D. P. Jakhmola ( Slirveyor ) w ~ t h  an average of 11 other Class I11 
personnel, with camp headqunrter.9 at  Sunam, completed 5.37 square 
miles of suh-rectangulation to 100 acres. Of this area 478 square 
miles was completecl for 25-acre levelling plus 48 sqliare miles for 
which 100-acre rectangnlation had been completetl (111ring the 
field Reason 1953-54, in Pstiile and Sarigrlir 1)istriota of l'. E,P.S,U. 
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. 184 linear miles of double tertiary levelling was also completed 
for control of tertiary levelling in PatiBla and Sangriir Districts of 
P.E.P.S.U. 

Two Computers ha,ndled all the levelling computations a t  the 
camp headquarters ( Sunam ). 

No. 3 Camp.-Shri S.L. Behal ( Surveyor ) with Shri S. D. 
Bhatt ( Surveyor ) and an average of 3 other Class I11 personnel 
completed 1620 square miles of traverse cum 3,000-acre rectangula- 
tion in Bhatinda and Sangriir Districts of P.E.P.S.U. and LudhiBna 
and Ferozepore Districts of the Punjab. 

At camp headquarters, one senior Computer, assisted by a 
Leveller, handlcd all traverse computations. 

No. 4 Camp.-Shri Dial Singh ( Survey Assistant ) till 31-1-55 
and later Shri S. 1,. Behal ( Surveyor ) and 2 Traversers, with head- 
quarters a t  Hodal and later a t  Hoshiiirpur completed 962 square 
miles of 3,000-acre rectangulation in Kapiirthala District of 
P.E.P.S.U. and Gurgaon, Hoshiiirpur and Jullundur Districts of the 
Punjab. 

The Camp Officer, assisted by one Computer, handled all traverse 
computations. 

Amritsar Aerodrome Camp.-Shri Isher Singh ( Surveyor ) 
completed ( i ) 36 square miles of original topographical survey on 
2-inch scale ( ii ) 800 square miles of ground verification of major 
detail on f-inch scale ( iii ) 47 linear miles of theodolite traverse 
and ( i v  ) 17 linear miles of double tertiary levelling in Amritsar 
District of the Punjab in connection with the preparation of the 
Landing and Approach Charts of Amritsar Aerodrome to I.C.A.O. 
specifications. 

Verijcntion.-Shri I<hushal Singh ( Plane-tabler ), under the 
direct supervision of the O.C.  Party, cornpleted the 1 a-inch scale 
verification of an nrca of 1210 square miles in sheets 44 N/11, 12,15, 
16 and 44 0113 in Bhetinda, Patitila and Sangriir Districts of 
P.E.P.S.U. 

63. Description of Country .-The area rectangulated by 
Nos. 1, 2 and 3 Camps is generally flat plain interspersed with low 
mounds and is extensively cultivated and well inhabited. This 
area has poor com~n~i~iications and is quite backward, but new 
roads are under construction. In Patiiila District of P.E.P.S.U. 
there exist cxtensivo patches of dhiilc jullglc and lon thorny bushes. 
In HoshiArp~~r District of the Plinjab, there cxist patches of saroot 
jungle along tho Be5s River. 

Permanent hired camel transport was used by the party for the 
movcmcnt of carrlps and convcynnce of rectanglilation mark-stones 
in the entire area of its ficld operations. 

64. Technical Methods.-( i ) Bhiikra-NGngal Project Survey 
1Yorlc.-Descriptions of this typic81 work appear on pages 26 to 28 
of Technic81 Report, 1947, and in the Technical Reports of 1962 
and 1953. 
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Average out-turns achieved during the year against forecast 
figures anticipated in the preceding year, vide Technical Report 
1964, are tabulated below :- 

Type of Work 

I Od-turn per man per month 

I I I I Party's 
Forecast based on I , expected 1 reports of the past ; average out- 

year3 achieved ' turns for 
I during i planning 
i 1 1cm-56 Droaamme 

I 
I From To , 

LI & t u e  in 
P.E.P.S.U. 

1 Sq. mile 
I 

( Field Work ) 
3,000-acre rectangulation . . , 50.7 

I 

100-acre rectangulation . . . 12 .O 
i 

26-acre levelling I 18.8 
' '  i 

( Recess Work ) 
Computation end Mapping ' 7 .6 

I 

Sq. mile 
~ - 

Sq. mile Sq. mile I I 

- - 

( i i  ) Consolidntion of Holdings.--This consisted of the fixing 
and laying of 3,000-acre rectangulation corners conforming precisely 
to  the BhBkra-NLngal Project style and baser1 on triangulated 
control. The rate of progress was slower than the average achieved 
in BhBkra-NStngal Project on account of undulating terrain. 

The breaking down of rectangles to 1 and 5-acre lloldings would 
be done by the district revenue staff of the pntwiri type. 

( iii ) 14-inch Verijcation Survey on grey prints of the ontljne 
originals of l-inch topo. sheets followed the same procedure as 
described in the Technical Report, 1952 ( p. 26 ). 

( iv ) Original Topographical Survey for Aerodrome Lending 
Chart .- 

Normal plane-tabling methods were employed for this work. 
Planimetric and height control was provided by theodolite traverse 
end levelling. 

The accuracy achieved for the main traverse was 1 : 13,000. 

No. 2 DRAWING OFFICE 

Shri N. L. Ql~pta, o.E., M . l . 8 .  ( Ind. ), to 3-3-56. 

OJir~r in r h r g r  :- Hhri K. C. Gosain, n.a.. M . I . R .  ( Ind. ), from 4-3-56 ( in 
addition to hiu dlltiecl M D ~ p u t y  Director. Northern 
Circle ). 

65. General.-Landing and Approach Chart Surveys to 
I.C.A.O. specificetions of the Lucknow ( Amausi ) Aerodrome 
which were originally allotted to No. 1 Party were cerriod out 
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under No. 2 Drawing Office owing to  the transfer of No. 1 Party 
to Air Survey and Training Directorate. 

In addition to the completion of the above work, verification 
survey in the Punjab and P.E .P.S.U. was also carried out for depart- 
mental mapping needs. 

For other work done by this unit see the supplement t o  General 
Report, 1955. 

66.  Personnel .-The following personnel were employed :- 
1 Class I1 Officer and 1 Plane-tabler for I.C.A.O. surveys. 
1 Surveyor for verification survey. 

67. Areas Surveyed.- 
14 square miles of 2-inch original survey. 

1598 square miles of l-inch verification survey. 
30 linear miles of theodolite traverse. 
12 linear miles of tertiary levelling. 

68. Field Work.-Field work was organized as follows :- 
( i ) Lucknow Aerodrome Survey.-Shri Hari Singh ( Class I1 ) 

of No. 1 Party colrkpleted 30 linear miles of theodolite traverse and 
12 linear miles of tertiary levelling to provide planimetric and height 
control. 

One Plane-tabler completed 14 square miles of 2-inch original 
survey for the Landing Chart and 788 square miles of l-inch verifi- 
cation survey for the Approach Chart in Barn Banki, Lucknow and 
Unao Districts. 

( ii ) Verijcntion.-Shri Gurcharan Singh ( Surveyor ) complet- 
ed 810 square miles of verification survey of office copy corrections 
in sheets 53 B/9,10 and 14 in Ambiila District of the Punjeb and 
PatiLla and Kohistkn Districts of P.E.P.S.U. 

69. Description of Country.-'She areas surveyed are well 
populated and generally cultivated with numerous mango orchards. 
Communications are good. 

70. Technical Methods.-Normal methods were used. 
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DIRECTOR :-Colonel R. S. Kalhn, M.I.S. ( Ind. ). 

DEPUTY DIRECTOR :- Shri K. C. Gosain, B.A., M.I.S. ( Ind. ), to 7-1-65. 
Shri J. C. Berry, M.I.S. ( Ind. ), from 8-1-55. 

71. Summary.-The following units and offices were ad- 
ministered by Eastern Circle :- 

Nos. 5 ,  9, 11 ( up to 31-10-54 ), 12, 18 Parties, No. 5 Drawing 
Office, Engraving Office and Photo-Litho Office. Reports on the 
working of the last three offices appear in Part I1 of this report. 
Report of No. 11 Party appears under the Air Survey and Training 
Directorate ( page 92 ). 

72. Areas Surveyed.- 
827.0  square miles of triangulation for topographical 

surveys on various scales. 
915.2 linear miles of theodolite traverse. 
251 . F i  linear miles of double tertiary levelling. 
136.3 linear miles of tertiary levelling. 

1942 . 4  square miles of original and revision air SurveyR on 
2-inch and larger scales. 

663.9 square miles of compilation on 1-inch sc;tle. 
844.5 square miles of ground verification of air photo- 

graphs. 
30.9 square miles of 4-inch ground survey. 
3195 acres of 16-inch ground survey. 

24:34.9 square miles of air survey and mapping of project 
surveys on 2-inch to 6-inch scales ( inclutling air 
survey anrl mapping of Gandak Project done in 
No. 5 D.O. ). 

21 - 0  square miles of blue-print survey. 

No. 5 PARTY 

Shri M. D. Nangia, R.A., M . I . . ~ .  ( Ind. ), to 7-7-54. 
0 f i t - c ~  in rhlrge - Hhri V. Kriahnamurty. M.A.. A.R.I .c .R. ,  A.M.I .R.  ( Ind. ), 

from b7-54. 

73. ~enera1.-The party waA engaged chicfly on depart- 
mental eurveys and mapping in areas of Assnm, Bihsr and West 
Rengal throughout the period unrlcr report. The field programme 
of the unit included provision of topographical framework in approxi- 
mately 2,300 square miles of area in West Bengal. 
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The headquarters of the unit continued to remain a t  Shillong. 

74. Personnel.-Tlle average strength of the unit was 1 Class 
I Officer, 1 Class I1 Officer, 4 Surveyors and 29 other Class I11 
personnel including Clerks. 

75. Areas Surveyed .- 
1002.5 square miles of 2-inch air survey. 
578.6 square miles of 2 .5  inch air survey. 
663.9 square miles of compilation on 1-inch scale. 

324 linear miles of theodolite traverse for future air 
surveys. 

76. Recess ~uties.-Nearly 90% of the unit's strength re- 
mained a t  the H.Q. engaged on air survey and fair mapping of a 
large area wherein topographical framework had been established 
and contouring and ground verification completed during 1948-52. 
The unit was organized into two main sections, one responsible for 
air survey and the other for fair mapping. 

The air survey section under Shri N. K. Pal Choudhuri ( Sur- 
veyor ) assistecl by about 10 other Class I11 technical personnel 
completed the sir survey on 2-inch and 2.5 inch scales of 1581 - 1 
square miles and 1-inch compilation of 663.9 square miles for fair 
mapping of 12 one-inch sheets, using the graphical method. The 
area covered by these sheets falls in GBro Hills District of Assam, 
Purnca District of Bihiir and Birbh~im, Burdw~n,  MurshidLbgd, 
Mglda, Nadia and West DinBjpur District of West Bengal. 

The drawing section under Shri S. I<. Roy ( Survey Assistant ) 
assisted by about 10 other Class I11 technical personnel completed 
the ftlir mapping of 4 one-inch topographical sheets in West Bengal. 

Shri N. I<. Bas11 ( Class I1 ) supervised the work of both the 
sections besides being respon~ible for all the computations and 
technical records of the unit. 

Prior to .July 1951, the air survey, drawing and computing 
sections were lintler Sarva Shri H. S. Iyer, D. Sen and S. Das ( Sur- 
veyors ) respectively for varying periods. 

77. Field Work.-A small detachment under Shri A. K. Roy 
( Burvcyor ) cstahlishetl by 324 linear miles of theodolite traverse 
a nct,work of control points for air surveys in approximately 2,300 
squnro rnilcs of a.r(-;L in BurtlwRn, Hooghly, Nadia and Murshidiib~d 
D i ~ t ~ r i c t ~  of W C H ~  13cbngal. Detail had already been chalked on the 
phot,ogrq)hs ant1 vcarified on the ground by personnel of this unit 
tluring 1!)50-51. The intention then was to  combine the photo- 
gr:ipl~s on to points of (letail lalren from the existing one-inch maps. 
This W:XS found to be unsatisfactory and hence the necessity for 
fixing fresh control by thcociolite trrtverse. 

78. Description of country.-The area traversed lies in the 
flat nlluvial plains of Wcxt Bengal and is drained by the Bh~girathi 
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and Jalangi Rivers. It is divided into two virtually independent 
blocks bv the River Bhggirathi and has a11 excellent network of 
roads and railways on either side of the river. East of the Bhggirathi 
the country is better developed and more densely populated than 
the west. 

79. Technical Methods.-Normal methods were used. 

No. 9 PARTY 

Major J. N. Sinha, ~ . s c . ,  A.I.I.E., A.M.I.S. ( Ind. ), Engineers, 
0 in  h e  : -  to 18-7-54. 

1 Major N. K. Sen, s.sc. ,  A.M.I.E., Engineers, from 20-7-54. 

80. General.-The party, during the field season, was employed 
mainly on surveys of a restricted nature which are described in 
the Supplement to General Report, 1955. During recess the party 
carried out air survey and fair mapping for 6-inch Diimodar Valley 
surveys, 4-inch Kosi Irrigation surveys a.nd 16-inch Pyrites Deposits 
surveys. 

The party had recess headquarters at  RBnchi and field 
headquarters at  Dinapore Cantonment. During the field season 
a drawing section continued to operate at  Rgnchi and another 
operated a t  the field headquarters at  Dinapore. 

81. Personnel.-The average strength of the party during the 
recess consisted of 1 Class I Officer, 3 Class I1 Officers, 4 Surveyors 
and 42 other Class I11 personnel including 5 Clerks and 1 Driver 
( M.T. ). 

82. Areas Surveyed.-154.9 square miles of air survey and 
fair mapping for 6-inch DBmodar Valley Project. 

162 - 0 square miles of air survey revision and fair mapping for 
4-inch Kosi Irrigation Project. 

83. Recess ~uties.-The party was organized into 6 sections 
under Sarva Shri D. Biswas, R .  S. Rattan, S. P. Banerjee ( Class 11s ), 
and S. N. Sanyal, K. R.  Basu and S. K. Ghosh ( Surveyors ) to 
carry out air survey ancllor fair mapping of sheets of the restricted 
jobs ( described in the Supplement to General Report ) and of 28 
Dlimodar Valley sheets, 17 Kosi Irrigation sheets, antl 2 Pyrites 
Deposits sheets. Most of these sheets were, however, shelved clue 
to high priority restricted work. In all, 4 shcets of Dltmodar 
Valley Project, 4 of Kosi Irrigation Project and 2 of 1 &inch Pyrites 
Deposits survey were fair mappetl during the period under report. 
The DBmodar Valley sheets covered areas of Haziiribltgh and 
Mgnbhiim Districts, the Kosi sheets coveretl arcas of Purnea antl 
Darbhanga Districts ant1 the Pyrites Deposits sheets covered arcas 
of Shiih~biid District in Bihiir. 

84. Technical Methods.-( a ) The methotl followetl for 4-inch 
Koai Irrigation sheets is the one tlescribetl in previous reports 
except that normal air survey compilation tllethod was resortetl to 
for srem not covered by I-inch maps. 
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( 6 ) 16-inch Pyrites Deposits.-Sheets were fair mapped by 
direct tracing from 16-inch plane-table sections on to seasoned 
Kodatrace. Two originals were prepared-ne for outline and 
contours ( drawn in black and white ) and the other for trees. A 
yellow and blue guide wa,s also prepared as usual. The sheets were 
finally printed in black, brown, blue and yellow. 

( c ) 6-inch DGmodur Valley Surveys.-The method described in 
the reports of the preceding years was followecl for fair mapping 
except for sheet 60 N the method in respect of which is described 
below :- 

In the case of this sheet air survey was carried out from the 
2.5-inch contJact prints instead of the 6-inch enlargements. The 
2.5-inch combined air survey section was photographically enlarged 
to 6-inch scale and separate orginals for outline, contours ant1 trees 
were fair drawn. A yellow guide was prepared as usual. This 
method had the following advantages over the previous procedure :- 

( i ) Handling of contact prints was easier. 
( ii ) Combination was more accurate, the use of long 

pieces of Icodatrace for minor control with 
resultant distortion being avoided. 

( iii ) Handling of fair rlrawn sheets on Kodatrace over 
a long period which usually results in damage to 
the air survey sections, and heavy touching 
up of the drawing later was avoided. 

No. 12 PARTY 

(Shri V. Krislinamurty, M.A., A.R.I.o.s., A.M.I.S. ( I n d . ) ,  
Oficer in cltarge :- to 29-7-54. 

Major J. N. Sinha, M.SC. ,  A.M.I.E.,  A.M.I.S. ( Ind. ), Engineere, 
from 30-7-54. 

85. General.-During recess the party was employed on air 
survey and fair mapping of Bihiir Mica Belt sheets for future geologi- 
cal investigations. 

During the field season the party carried out the following 
surveys :- 

( a ) Theodolite traverse for West Bengal-East PBkistLn 
boundary. 

( b ) Triangulation for the deinarcatio~l of Assarn-East PBkistLn 
boundary in the PZthBris Hills ( Bagge Dispute I11 ). 

( c ) Theodolite traverse, ground verification and post-pointing 
for 1-inch revision silrveys in West Bengal. 

- 

( d ) Ground verification and post-pointing for subsequent air 
survey of Assam-East PLkistiin Boundary. 

( e ) Theodolite tmverse, levelling, ground survey and ground 
verification for sr~bseqllent air survey of Nahorkatiya area for the 
Assam Oil Company. 
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( f  ) Theodolite traverse and ground survey for development 
pnrposes in l\lIa,vahuncler ant1 Port Blair in the Andaman and 
Nicobar Islancls. 

In  adclition a joint air survey section of the Survey of India and 
the Survey of P5liistB.n carried out air survey of Assam-East 
PLkistZn Bountlary sheets. 

The field and recess headquarters of the party remained a t  
Shillong . 

86. Personnel.-The average recess strength of the party was 
1 Class I Officer, 2 Class I1 Officers, 4 Surveyol-s and 23 other Class I11 
personnel including Clerks. The average field strength was 1 
Class I Officer, 2 Class I1 Officers, 6 Surveyors and 35 other Class I11 
personnel including Clerks. 

87. Areas Surveyed.- 
3105 acres of original ground survey on the scale of 

16 inchea to a mile in the Anrlaman and Nicobar 
Islands. 

42 - 3 linear miles of theodolite traverse to provide control 
for the above. 

30.9 square miles of original ground survey on the scale 
of 4 inches to a mile for the Assam Oil Company. 

5 6 . 9  linear miles of theodolite traverse to  provide 
control for the above. 

28.6 linear miles of tertiary levelling to  provide height 
control for the above. 

13.6 square miles of ground verification of photographs 
for subsequent air survey for the Assam Oil Company. 

53 square miles of minor triangulation to  provide 
control for demarcation of 20 linear miles of the 
India-Piikistiin Boundary ( Bagge Dispute I11 ). 

63.7 sciuare miles of ground verification of photographs 
for subsequent air survey on the scale of 16 inches 
to a mile for 90 6 linear miles of the Assam-East 
Plkis t ln  Boundary. 

3 1 1 . 3  linear miles of theodolite traverse for demarction of 
200 linear miles of the West Bengal-East PBkistiin 
Boundary. 

249 square miles of minor triangulation ( Bilby tower ) 
to  provide control for the above boundary traverse. 

71 linear miles of theodolite traverse for planimetric 
control of I -inch revision air survey. 

448 square miles of rapid grountl verification of photo- 
graphs for I-inch revision air survey. 

361.8 square rniles of original air survey of Bihiir Mica 
Belt on 1 : 26,000 scale. 

88. Recess Duties.-One section untler Shri H. S. Iyer 
( Surveyor ) completed fair drawing of three 1 : 25,000 sheets of the 
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BihBr Mica Belt. One scction under Shri N. K. Basu ( Class I1 ) 
and later under Shri N. M. Das ( Surveyor ) completed air survey 
of eight 1 : 25,000 shcets covering an arca of 361 - 3  square miles of 
the Bihgr Mica Belt in Gaya. Monghyr and Santiil Yarganxs Dist r-icts 
of BihAr. The sheets wcre rigorously air surveyed by the principal- 
point-raclial-line method. The survey was based on geodetJic data con- 
tained in the triangulation pamphlet of shcet 72 H ( G.T. data only ), 
1917 edition, supplemented by ininor triangulation carrietl out by 
No. 9 Party in 1927-28. Height control and ground verification 
of air photographs carrietl out by No. 11 Party (luring the field 
season 1948-49 were found to be inadequate for departmental 
survey. S~pplement~aryv height control and gromltl verification were, 
therefore, carried out by this party during the ficltl season 1953-54 
to bring the survey to  the required standarrl of accuracy. 

One section llncler Shri N. ill. Das ( Surveyor ) with four Air 
Survey Draftsmen wits engaged throughout the field season on the 
air survey and mapping of tjl.ie Assam-East Piilristiin Boundary 
sheets on 16-inch scale in Giiro Hills and United Khiisi and Jaintia 
Hills Districts ( Assam ), in conjunction with a detachment of five 
PBkistZiii survey personnel who were tleputed to  No. 12 Party,  
Survey of India, Sllillong. 

89. Field Work.-Cnmnp ( 1 ).-Shri I. C. Deb ( Class I1 ) with 
4 Surveyors, 2 Plane-tablers ant1 3 Computers operated jointly with 
a similar camp of No. 6 Party, Survey of Piikist,iin and completed 
the geographical location of boundary pillars on a specifiecl sector of 
the boundary between West Bengal and East PLkistgn in Nadia and 
West DinBjpur Districts which had already been deinarcated on the 
ground by the State authorities. A total of 200 linear lniles of this 
boundary was fixed for which 311 . 3  linear miles of theodolite 
traverse and 249 square miles of triangrilation were carried out 
The geographical positions of the boundary pillal-s were fixed by 
theodolite traverse emanating from a n (  closing on G.T. Stations 
or minor trinngllltion strations fixed by Bilby-tower triangulation. 
Crinoline chains were used. The average closiny error of the traverses 
was 1 : 10,168. 

In aclclition, Shri I. C. Deb ( Class I1 ) with Shri S. K. Datta  
( Surveyor ) carried out 63 square miles of minor triang~la~tion for 
providing trigono~net~rical control for tlemarcatio~l of India-PBkistSn 
Boundary in the PR,th;T,ria Hills ( populaaly known as Ragge Dispute 
111 ) in CLchlr District of Asanm. 

Thig camp also provitlc:(l planimet~'ir, control by 71 linear miles 
of theodolite traverse ant1 carried out 148 square milcs of post- 
pointing nntl ground verification for subsequent air survey of 1-inch 
sheeta 79 A/n, 1 1  and 1 . 3  in Natlia District of West Bengal. The 
avrrage closing error of 1 in 11,759 was obtained in this traverse. 

Camp ( 2 ).-Shri A .  Biswa~s ( C:lass 11 ) with 3 Plane-tablers 
and I Compnt,cr carrietl out 42 .3  lincar miles of theodolite travorse 
with heights ant1 completed ground survey on 16-inch scale of an 
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area of 3 105 acres in Mayabunder and Port Blair in the Andaman 
and Nicobar Islands. The closing error of this traverse was 1 in 
1,778. 

C(~tnp  ( 3 ).-Shri H.  S. Iyer ( Surveyor ) with 5 Plane-tablers 
ant1 1 Conlputcr carried out 56.9 linear miles of traverse with 
heights and completed gronnd snrvey of 30.9 square miles on 4-inch 
scale of Nahorkatiya area in Lakhimpur District for thc Assam Oil 
Cmmpany. The traverse had a closing error of 1 in 7,615. 28G linear 
miles of tertiary levelling was also completed for this survey. 

Survey of an  arca of 1 3 . 6  square miles could not be carried out 
on the ground. The cletail in this area was chalked on the photo- 
graphs and vcrifiecl on the ground for subsequent air survey. 

Two Air Survey Draftsmen, who were attached to  the Assam 
Survey Detachment, carried out 6 3 . 7  square miles of post-pointing 
ant1 grountl verification for subsequent 16-inch air survey of the 
Assam-Eust Piikistsn Boundary in Giro Hills and United KhLsi 
ant1 Jaintia Hills Districts of Assam. 

90. Description of Country.-The country traversed along the 
boundary between West Bengal and East PBkistLn and the area in 
sheet Nos. 79 A/9, 11 and 13 consists of flat open cultivated fields. 
The villages are surrounded by dense growth of bamboos, palms 
ant1 gardens. 

The area of Piithiiria Hills ( Bagge Dispute 111 ) corlsists of 
~lndulat~ing hills thickly wootletl mostly with bamboo and some 
h;brdwootl trees. 

Port Blair antl Mayabunder areas consist of undulnting country 
open near the built-up areas antl thickly wooded on the outskirts. 
('ommunications between the islanrls are inarlequate, sea routes 
being the only motle of communication. Acute shortage of drinking 
water is felt during t,Iic summer months. 

Nahorkatiya area is slightly undulating. It is mostly open 
with occmional patches of jungle. The Burhi Dihing River runs 
through the middle of the area. Communications in the area are 
adequ~te .  A gootl gravel road from Nahorkatiya to Digboi is 
maintainetl by the Assam Oil Company. 

91. Technical Methods.-The following technical method was 
11srt1 for demarcating the India-F'lkistCin boundary in the Psthiiria 
Hills area :- 

( i ) The red line showing tilt- hoilntlary on the Radcliffe map 
' A  ' was t,ransfel-reti to I -inch sheets by pantograph. This line was 
hroken up into stra~ght  ~egments care being takcn, as far as possible, 
that the junction points of these ~ t ra ight  uegments fell on ridges, 
hill top8 or other suitable positions antl thc losses and gains on either 
sitlc were I)danre(l. This work wag cnrriecl o i ~ t  indepentlc~ltl~ by 
the Survey Ilepartrnent~ of Intlia and PRki.st;?n. Co-ordinates of 
thme point8 were agreerl ilpon anrl acceptt-rl by the Surveyor Generals 
of Intlia and Pgkistiin cbs the hasis for the rlemarcation of the boundary 
on the ground. 
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( ii ) A minor triangulation series based on G.T. Stations was 
observed astride thc boundary in order to locate the preliminary 
pillar positions on the ground. It was agreed that after locating the 
preliminary pillar positions losses and gains on either side would be 
finally balanced by shifting some of the pillar positions. 

Only the approximate positions of boundary pillars could be 
fixed this field season due to persistent bad weather. Final fixation 
of the pillar positions and the G.T. connection will be taken up 
during the next field season. 

( iii ) After completion of ( ii ) above, a lane, 20 feet wide, will 
be cleared along the boundary in the forest area to make consecutive 
pillar positions intervisible. 

For other work carried out by this unit normal departmental 
methods were used. 

No. 18 PARTY 

Major N. K. Sen, B.SC., A.M.I.E. ,  Engineers, to 7-7-54. Q f i c e r  tn rhorgf :- Shri M. D. Na~igia, B.A., n1.r.s. ( Ind. ), from 8-7-54. 

92. General.-The unit was engaged alnlost exclusively on 
the following flood control and reservoir surveys to meet the re- 
quirements of the state of Assam and the Central Water and Power 
Commission :- 

( i ) Kopili Flood Control. 
( ii ) PBglSdiya Flood Control. 

( iii ) Dibrugarh Town Protection. 
( iv ) Paliisbiiri Town Protection. 
( v ) Rarsk Reservoir. 

( vi ) I)iylmg Reservoir. 
( vii ) Uintru-Umling Reservoir. 

( viii ) Bhara,ll~ ( GauhLti Town ) Basin. 

Most of the areas survcyed fall in tho State of Assam. The 
he;td(luartjcrs of the unit continuetl to rc1na.h a t  Shillong. 

93. Personnel.-'L'hc average strcngth of the unit was 1 Class 
T Officer, 1 Class TI Officer, 4 Sllrveyors and 31 other Class 111 
personnel including Clerks. 

94. Areas Surveyed.- 
960.0  square miles of 4-inch revision rtir surveys the 

Kopili and T'AglRdiya Plootl Control areas. 
21 . O  squaae niilcs of 2-inch blnc-print survey for Umtru- 

Umling Hescrvoir ares. 
251 .T, linear rnilcs of double tertiary levelling for YalBsb&ri 

Protection IVorks, Gauhiiti Town Development 
area nnd Bariik, Diyung and Umtru-Umling 
Reservoir areas. 
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109.7 linear miles of theodolite traverse for PallsbBri 
Protection works and GauhBti Town Development 
area. 

525 . O  square miles of triangulation for Barlk and Diyung 
Reservoir areas. 

107 . 7  linear miles of tertiary levelling for Gauhiiti Town 
Development area. 

40 a7 square miles of detail verification on photographs for 
Gauhsti Town Development area. 

278 .5  square miles of supplementary height control and 
detail verification on photographs for Bariik and 
Diyung Reservoir areas. 

95. Recess Duties.-The unit was organized into three main 
sections under Shri A. Biswas ( Class I1 ), Shri T. I<. Maitra and 
Shri S. Roy ( Surveyors ). Air survey antl fair mapping of 12 
Kopili Flooti Control 2nd Extension sheets, 27 P5glGdiya Flood 
Control sheets and 1 sketch map of the Dibrugarh Protection Surveys 
were completed by these sections. Shri J. C. Sen Ciupta ( Class I1 ) 
assisted the Officer-in-charge of the party in the technical super- 
vision and final examination of the fair sheets. The Kopili Flood 
Clontrol area lies in Nowgong District and PRgl5cliya Floocl Control 
area in Kiimrgp and Darrang Districts of Assam. 

96. Field Work.--Fielcl work was clividerl into 3 camps as 
follows :- 

Camp 1.-Shri J .  C. Sen Cupta ( Class I1 ) with one Surveyor 
and 16 other technical personnel was engaged on the surveys of 

( i ) the Diyung Reservoir area, comprising 260 square miles 
of triangulation, 57 . I  linear miles of tlouble tertiary levelling and 143 
square miles of height control antl ground verification in CLchgr 
District of Assam. 

( ii ) thc Bharalu ( CiauhMi ) Basin, comprising 42 linear miles 
of theodolite traverse, 107.7 linear miles of tertiary ancl 4 7 . 4  linear 
miles of rlolihle tertiary levelling in Kiimrilp District of Assam ; and 
( iii ) the Umtrn-Urnling Reservoir area, comprising 3 9 . 4  linear miles 
of double t,ertiary levelling antl 21 square miles of ground survey in 
[Jnited KhLsi antl .Taintia Hills District, Assam. 

Camp 11.-Consisting of 2 Surveyors antl 5 Olass 111 technical 
per~onnel wnR engngetl on thc Rariik Reservoir Snrvey comprising 265 
square miles of triang~lat~ion ( in Silchar and Lushai Hills Districts of 
A R R R ~  and in Manipur State ), 13 linenr miles of double tertiary 
levelling and 135 .:? square miles of height control and ground verifi- 
cation in Manipllr State. 

C n m p  Ill.-Shri S. Roy ( S~~rveyor  ) r joined later by Shri Hari 
Singh ( C'lnw IT ) I  with 3 ot,hcr ('law TIT technical personnel completer1 
Rnrveyq for the prot,ect,ion of PalRRhSri Town, comprising t,heodolite 
treveme nnrl rlouhle tertiary levelling of 6 7 . 7  antl 9 4 . 6  linear milm 
respectively in Kiimrfip District, As.san1. 
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97. Description of Country.-The reservoir areas surveyed 
were all densely wooded and ranged from low intricate hills in the 
Diyung to moderately high hills in the Bar5k and U~nt ru  areas. 
Diyung and Bariik areas are sparsely inhabited with very little 
facilities in respect of cominunications, transport and foodstuff. 

The Bharalu ( Gauhgti ) Basin is open, well cultivated, with 
many bils and swamps. It is bordered by a few villages to the south 
and west of Gauhgti Town. 

98. ~iscel1aneous.-Traininy.-6 Topo Trainees Type ' B '  
were trained in the early part of the field season in draftsmanship, 
single tertiary levelling and theodolite traverse. 

Health.-Several Class 111 and Class IV personnel suffered from 
malaria even though Paludrine was liberally used. Bites from wild 
flies were also frequent and caused a few cases of sickness. 

99. Technical Methods.-All the above surveys were carried 
out by normal methods which are briefly outlined below :- 

Piigliidiya and Kopili Flood Control areas-In the PSglBdiya 
area detail and contours were surveyed initially on the 2-inch scale 
and subsequently enlarged to the &inch scale. I n  the Icopili area, 
however, tlle detail only was surveyed on 2-inch scale and enlarged 
to 4-inch scale ; contours were surveyed on tlle 4-inch scale from 
enlargements of %inch photogra.phs. 

Diyung and BnriiE Reservoir areas.-The field work consisted of 
triangulation for planimetric control, ground verification of cletail 
on photograplls and of providing clinometric-heights for contouring. 
Post-pointing on the photographs was extremay difficult due to the 
dense forest in the areas. This is expected to be reflected in occas- 
ional discrepancies ari8ing at the time of air survey. 

Umtru-Umling area.-Rigorous revision survey was carried out 
based on existing trig. points which were situated on the higher 
ridges overloolring the area of survey and hence were not of much 
assistance to the Plane-tablers. 

PaliisbGri Town Prot~ction Slrrveys-Consisted , solely, of 
theodolite traversing and levelling to fix the ground positions and 
heights of certain 1,000-yards grid9 corners on either side of the 
Brah~uaputra River. 
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DIRECTOR :-Colonel J. S. Paintal, A.M.I.S. ( Ind. ). 

i 
Shri J. C. Berry, M.I.S. ( Ind. ), to 3-54. 
Colonel J. S. P a i ~ ~ t a l ,  A.M.I.S. ( Ind. ), from 1-5-54 to 

DEPUTY DIRECTOR :- 4 4 - 5 4  ( in  addition to his duties as Director, Southern 
Circle ). 

(Shri M. R. Nair, B.A., M.I.S. ( Ind. ), from 5-5-54. 

100. Summary.-The units administered by the Circle were 
Nos. 6, 7, 8, 10, 17 and21 Parties and No. 4 Drawing Office. Of the 
above No. 21 Party was raised on 1st October 1954. 

I o I .  Areas Surveyed.- 
2255.7 square miles of 1-inch moclern ( blue-print ) ground 

survey. 
5484.7 square miles of 2-inch ground verification and 

heighting of air photos and contouring. 
1419.3 square miles of %inch air survey compilation. 
315.0 square miles of 1 : 25,000 air survey compilation 

of details and their ground verification and con- 
touring. 

272.7 square miles of 1 : 25,000 ground verification, 
heighting of air photos and contou~ing. 

34.0 square miles of &inch original gromlcl survey. 
86-0  square miles of 4-inch revision grountl uurvey. 

122.0 square miles of 4-inch air survey compilation of 
details a,nd their grounrl verification ant1 contouring. 

1 - 8 square miles of 12-inch original grolintl survcy. 
79.0 linear miles of I-inch verification survcy of com- 

munications. 
6018.0 square miles of triangu~ation. 

330.0 square miles of height control. 
161 1.0 linear miles of theoclolitc tmversc. 

68.0 linear miles of doilble tertiary levelling. 
16.0 linear miles of single tertiary levelling. 

102. Technical Methods.-For the gencaml typcs of surveys 
carried out, normal departmental metho(1s wc.re cmployed ; in cases 
of additional types of surveys or modifications in methods, if any, 
appropriate mention has been made in tho party reports. Regartling 
topographical original surveys in Horn(. of t3he areas whore photo 
cover was available, the following metrhotl was gnnort~lly nrltl pro- 
fitably adopted. 





BHUJIA THE OLD FORT NEAR BHUJ. 

8 PARTY FIELD HEADQUARTERS CAMP AT BHUJ. 
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Air photographs were verified on the ground and field height 
control charts were maintained on 2-inch and 1 : 25,000 scales 
( scales of photographs ). Details antl contours were inked up on 
the photographs and colour traces for t,heln were also prepared in 
the field. In  flat ground, positions of such points were fixed by 
plane-table and post-pointed on the photographs. I n  ~irldlilnting 
country, positions of prominent topographical details were trans- 
ferret1 to the field height antl control chart by means of scaled ininor 
control plots ; these points wcre checked on the ground by plane- 
table and accepted for height control. I n  areas, which were devoid 
of conspicuous det,ails, post-pointling was carried out by 'air photo 
resection'. For preparing the air survey sections, planimetric 
control points as well as reliable height control points were traced 
from the field charts and with their help details and contours were 
fitted in directly from the photogmphs, thus eliminatinm a. combi- 
nation antl frameworlr of intersections required for t rac~ng.  In 
doubtful cases, however, principal points of photographs were also 
resected as a further check. 

No. 6 PARTY 

Oficer i n  charyr :- Major S. K. S. Mudalinr, B.A., A.M.I .E. ,  a.nr.1.s. ( 111d. ), { Engineers. 

103. General.-Field work of the party coinprised of the 
following :- 

( a ) Provision of control for settlement work in Kutch State. 

( 6 ) Grountl verification and heighting on vertical air photo- 
graphs for departmental surveys. 

( c ) Modern ( blue-print ) survey by ground survey methods 
for departmental worlr. 

( d ) Provision of control by triangulation and theodolite 
traverse for future 1-inch depart~nental and settle- 
ment surveys. 

( e ) Training of 8 Topo Trainees Type ' B '  ( Traversers ) 
in tra,versing and 3 Topo Trainees Type ' B '  ( Corn- 
pnters ) in compnt a. t' ions. 

The field headquarters of the  party was a t  B h l ~ j  in Kutch State 
througho~~t  the field se:tson. The recess headq11arter.s was a t  
Bangalore in Mysorc St,a,t,e. A scction was ~naintnined in the 
field he~dquart~ers (Illring the fit>I(l season for carrying out com- 
p~it,ntions and p l ~ t ~ t ~ i r ~ g  of settJement surveys in l i ~ l t ~ c l ~  Stat,e. 

104. Personnel.---The c~veragc st'rength of the party (luring the 
period 11n(lt-r rqbport was 1 ( '1 :~s~ T OAicer, 3 Class I1 Officers, 3 Sur- 
veyors, 1 Survejr Assi,stInnt nntl 30 ot11t.r C'lass IT1 personnel inclutling 
Clerks. 
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105. Areas Surveyed.- 
1076.0 linear miles of theodolite traverse for settlement 

surveys and for 1-inch surveys. 
1137.0 square miles of 2-inch ground verification of air 

photos, height control and contouring. 
501.7 square miles of 2-inch air survey compilation. 
272.7 square miles of 1-inch modern ( blue-print ) survey. 
272.7 square miles of 1 : 25,000 ground verification of air 

photos, height control and contouring. 
940.0 squaro niiles of triangulation for future 1-inch 

tlepartmental and settlement surveys. 

106. Recess Duties.-The party was organizecl into three 
drawing sections antl one composite colnputing and plotting section. 

One drawing section under Shri M. N. Kutty ( Class I1 ) was 
engaged on fair drawing of three 1-inch sheets. 

A second drawing section uncler Shri S. K. Guha ( Class I1 ) 
was engaged on fair drawing of four 1-inch sheets. 

A thircl drawing section under Shri K. N. S. Pillai ( Surveyor ) 
was engagetl on fair drawing of two I -inch sheets. 

The composite computing and plotting section under Shri 
V. Balnsllhramanyan ( Class I1 ) was engagetl on computations 
of framework carried out in Klrtch State during the two field seasotis 
1952-53 antl 1958-54. Basetl on these computations, 'putmk ' 
forms ( giving details of measr~rements in the field, their computa- 
tions and calc~ilat~ion of area9 ) and 'plot sheets ' pertaining to 110 
villagee were prepnretl antl sl~pplied to the Settlement Officer, 
Kutch State. 

107. Field Work.-The fieltl work was organized as follows :- 
( n ) Camp ( I ).-Shri T. R. Viswnnathnn ( Cllass I1 ) with 

12 other technical Clnss 111 pcrsonnel completetl 8 6 4 . 3  linear niiles 
of theodolite traverse in Klitch State antl carricvl out t9l-ainirig of 8 
Topo Trainees Type 'B '  in traversing. 

( b ) Camp ( 2 ).-Shri 8. K. Guha ( C'la~s TT ) wit,ll 12 other 
technical Cla~s  I11 personnel completctl the followiug :- 

( i ) Ground verification of air. phot,os, lieighting antl con- 
tolrlSing of 1 137 ' 0 s(111ar(> miles on 2-inch scale antl 
272.7 square ~nilcs on 1 : 25,000 nc;i.lc i n  K~itch 
State. 

( ii ) 691 - 7  equare milea of air sllrvey coinpilation from 
vertical air photographa on 2-inch scale in Icutch 
Htatc. 

( dii ) 573.7 sqrlare niiles of motlern ( blue-print ) survey on 
1-inch ~ c a l c  in K ~ ~ t c h  State. 

( c ) Camp ( 3 ).--Shri K. N. 8. Yillai ( Surveyor ) with 
another Surveyor completetl 940 equare miles of triangulation and 
211.7 linear rnile~ of theorlolite traverse for future I-inch depart- 
mental an11 aettlerrlont survey8 i n  l<ul(,lr St:~t,e. 
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( d ) Headquarters Section.-Shri G. S. Tonk ( Surveyor ) with 
1 Class I11 Division I1 Computer completed the computations of 
current field season's theodolite traverse and also carried out train- 
ing of 3 Topo Trainees Typc 'B  ' in computations. 

108. Description of Count1y.-The cntire area, covered during 
the year undcr report, lies in Kutch Statc. Bordering the seacoast 
are numerous sandy ridges, creeks, islands and bits of land jutting 
into the sea. The nlainlantl is generally undulating with low, hills. 
The Rnnn area is a flat isolated salt wastc with practically no 
habitation or vegetation. There are numerous tracks which are 
motorablc in dry season only. Water and vegetation are scarce. 
The land is generally barren except for some scattered cactus, 
babrtl and other isolated trees. 

109. Miscellaneous.-The health of the personnel in the field 
was generally good. Inspite of protective inoculations against 
small-pox, one case occurred towards the end of the field season. 
The individual affected was treated and cured in the hospital. 
There was also a stray case of snake-bite for which necessary first 
aid, and later further inerlical help, was rendcred successfully. 

I 10. Technical Methods.-( a ) Prameworlc for 8-inch Settlement 
Sui.veys.-The travcrsiug which was unclertaken for the Settlement 
Officer, Iiutch, consisted of the following :- 

( i ) Field measuremeilts for providing framework for 
future surveys, connecting all the village boundary 
pillars, 

( ii ) Preparation of 'patmk' forms ( giving details of 
nleasuremeilts in the field, their compl~ta~tions and 
calculation of aseas ), and 

( i i i  ) Prcparltt,ion of 'plot shents' on 8-inch to 1 rnile scale 
( on I\-hich the boundaries are plotted from computed 
co-ordinates of pillars ) village by village. - 

I n  the ahsence of any fairly accnrate chart8 showing village 
bonndaries, the traversers initially had to carry out reconnaissance 
ant1 linc clcnring operations in ortlcr to  be able to plan the most 
economical nlethotl for observations ailcl provision of further points 
for controlling the traversc lincs. 

The innin control for the framework had been provided by 
tl-iangula,t,ion in ficltl serz,qon 1952-53. Travcbrse lines enlarlating 
from and closing on thcso trisngulatetl stations were run, conneutillg 
all the bountlary pillars, established by the Settlelncnt IJepartment. 
In flat grol~ntl, linear ~ilt~asl~renlents were obtained by surface 
taping ; in undulatjing t:o~llltry c ~ t  by deep strcams and in 'hilly' 
aree8, tacheornctric autl subtcnse-bar mcthods were used for 
obtaining distances bctwecn travcrse st i~ t' ions. 

( h ) Pmmc.~oork ,for f i ~ t ~ r e  D~21arlmenta1 and 8-inch Settlement 
Surve?y~.-In flat and plain arcas traversing was carried out using 
crinoline chnin and glass-arc theodolite. Traverse lincs were run 
between t,riang~~lation stations. 
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In  hilly areas triangulation was carried out, the serics ema- 
nating from a G.T. base and c los in~  on another G.T. base. Where- 
ever this was not possible ~ u n t e T ~ h o r t  Base Equipment was used 
for linear control and Polaris observations were taken for checking 
bearings. I n  areas triangulated in 1940-50, supplemelltary triangu- 
lation was carried out to  provide additional control for future 
settlement surveys. 

( c ) I-inch iModcrn ( blue-print ) Sio.vey-This was carried out 
by normal plane-tabling methods, on blue prints of existing maps 
which were based on pre-1905 surveys. Main control was provided 
by theodolite traverse carried out during this season. 

No. 7 PARTY 

Captain J .  P. CI. King, ~ . s c . ,  R.T., Engi~iecrs, to 4-5-54 and 
from 1&6-54 to 22-10-54. 

Major S. K. S. Mudalinr, R.A. ,  A.RI.I.TS., I.M.I.S. ( I d .  ), 
Engineers, from 6-5-54 to 13-G-54 f in addition to his { duAes as Officer ill charge No. 6 part\ ) 

*firer i n  :- ~ l t n  >I. R. Piair. B .A . .  M.1.s. ( I ~ J .  ). from 23-10-54 to I 21-1 1-54 ( in iddition to his dalick as  Deputy Director, 
Southern Circle ). 

I Captain M. JI. ~ a t t x ,  ~ . s c .  ( Hons. ), B.E., Engineers, from 
22- 11-54. 

I I I .  General.-During the field season the party was employed 
on the grouncl survey work recjuirecl for departnlental 1-inch modern 
survey, from 2-inch vertical air photographs, in Amrcli District of 
Sombay State anti in H,?lir, Matlhya Saurashtra and Sorath Districts 
of Saurlshtra State. 

The fieltl hea~lquarters of the party was a t  1Ciijkot in Saurlshtre 
State anrl its recess heatlquarters a t  Rangalore in Mgsore State. 

I I 2. Personnel.-The average strength of the party dliring the 
pcriotl was 1 Class 1 Officer, 2 C'lass TI Officers, 2 Surveyors and 27 
other Class I11 personnel including Clerks. 

I I 3. Areas Surveyed .- 
4,745 sqna,re miles of supplementary txiangirlntion for 

1 -inch tlepartmental sitrveys. 
2,579 square miles of 2-inch ground verification, hcighting 

ant1 contouring of vertical air photographs for 
subseque~lt 1-inch tlepnrtnlental surveys. 

552 square miles of 2-inch air survey compilation for 
1 -inch tlepartmelltel  napp ping. 

I I 4.  Recess Duties.-Reccss work consistetl of corrccting the 
reproduction originals of 8ix I -inch sheet,w and was orga,nizetl- into 
two drawing ~ e c t ~ i o n ~ .  Onc scction under Shri C:. Sivaraman ( Class 
11 ) completed four I-inch ~hee t s  covering an area of 1,164 sqlirtre 
mila,  ~ n t l  the t~t~her section llntler Shri R. Sivaramakrishnan 
( Clws 11 ) completed two I -inch sheets covering an area of 582 
sq~iare miles. 
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115. Field Work.-The fieltl work was organized as follows :- 

( a ) Camp I.-Shri C. Sivaraman ( Class I1 ) with 8 Plane- 
tablers completed 1,178 square miles of grountl vcrific;~tion antl 
heighting on 2-inch scale antl 276 square miles of air survey 
compilation. 

( 6 ) CaIILp 11.-Shri R.  Si\raramakrishnan ( Class 11 ) with 
7 Plane-tablers and 1 Air Survey Draftsalan completetl 1,374 
s q ~ a r c  miles of grounrl verification antl heighting on 2-inch scale 
antl 276 squarc miles of air survey compilation. I n  adrlition, Shri 
A. Ramachandi-an complcted 27 square iniles of ground verification 
and heighting of islantls and coastal creeks on 2-inch scale. 

( c ) Supplementary Pvamework.-Shri A. Ranlacliandran 
( Surveyor ) with Shri P. N. Rao ( Surveyor ) completed 4,744 square 
miles of supplementary triangulation to provitle control for subse- 
quent 1 -inch departmental surrcys. 

116. Description of Country.-Barda Hills ( 2,091 feet ) antl 
part of Alech Hills, hcavily wootletl with thorny trecs, occupy about 
150 square lniles in the centre of the area. The rest of the arca 
consists of flat antl undulating country with salt creeks ant1 scatteretl 
islantls in the north. Except for creeks, the coast-line consists of 
steep ant1 scraggy rocks with little or no beach. In  the plains, the 
country is mostly cultivated, antl natural vegetation is thin. Iso- 
lated rocky hills and stony outcrops abound in the area. l>ue to the 
natural hard surface of the grounti, most of the cart-tracks are 
motorable in clry season when a good network of bus services 
also emanates froin the towns of Kha~llblidlia and Porbantlar. 
Comnlunications in Okhiimantlal area are, however. in a bad state 
of maintenance. 

I I 7. Miscellaneous.-The health of the personnel remained 
goo11 exccpt for some stfray cascs of ilialaria. Tllc use of pahitlrinc, 
as a preventive measure, howevcr, consiclcrably kept down the 
incidence of malaria. 

Labour ant1 coi~veynnce were rcarlily available in lnost of the 
villages. Sl~pplics of rations wcre also available. The co-opcrat,ion 
of the local oficials was satisfactory. 

The hrst period for carrying out survey operations in this area 
ifi from the beginning of October to thc end of March. 'rhere;tftcr 
hot winds reiltlcl* ficltl work tlificult. 

I I 8. Technical Methods.-Fro mru'ork ,for Drpartmcr~tol Sur- 
~)r?/s.-'rhe oltl tlopo trianglrlation data of 1877-79, 1876-79, 1872-74 
and lH74-77 firawns for sheets 41 17 and R,  G ,  ,J antl K respectively, 
wns ~~tilizetl nftclr scrnt in.y and  necessary niean coi-rections for 
l a t i t ~ ~ f l c  and Inngit,~~tIe to bring t l~rrn into the tcrms of modern values 
of (:.'l'. Stations given in the respective latest G.T. pamphlets. 
Further snpplemcntary control, as ant1 where neceesary, was pro- 
vlclrrl by nor~nnl triangalation antl traverse methods. All the 
control was, however, post-pointed on photographs. 
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No. 8 PARTY 

Oficer i t r  charge :-Shri h1. \V. Kalappa, B . A . ,  A.M.1.s.  ( Ind. ). 

119. General.-The party continuetl, from tJhe previous year, 
t,he 4-inch mapping of 5 sheets of Reserved Forests in Bombay 
State. 

In  atlclition, the following surveys, mapping antl plloto-mosaic 
wore completecl during the  year :- 

l-inch mapping of 4 sheets in sheet 47 G in Bombay State. 
l-inch verification survey of cominunicatioiis in Madhya 

Pradesh State. 
1 : 35,000 air survey compilation of details and their 

grouncl verification and contouring of Kanhln 
Valley and Korba Coalfields in Maclhya Pradesh 
State. 

4-inch mapping of 9 sheets of Rescrved Forests in Bombay 
State for the Bornbay Government. 

&inch revision survey, ground survey. air survey com- 
pilation of details and their grountl verification ancl 
contouring of Re~crved Forests in Bombay State 
for the Bombay Govcmment. 

12-inch ground survey of Atomic Energy Factory Site in 
Bombay State for the Department of Atomic 
Energy, Government of India. 

28.7-inches to 1 mile scale photo-mo~aic of Vizagapatam 
Oil Refineries in Andhra State for the Caltex Oil 
Refining ( India ) Limited. 

The fieltl headclnartcrs of the party was established a t  Surat 
in Bombay State anrl it8 receas headqiiarters was a t  Bangalore in 
Mysore State. 

120. Personnel.--The average strength of the party was 
1 Clam I Officer, 4 Class TI OCicers, 3 Stirvcyors, 3 Survcy Assistants 
and 41 ot,her Class I11 personnel incliitling Clerks. 

I 2 I .  Areas Surveyed.- 

70 linear miles of l-inch verification survey of com- 
munications. 

315 square miles of 1 : 25,000 original air survey com- 
pilation of tletnils antl their ground verification and 
contouring. 

86 square miles of +inch revision grouncl survey. 
34 quare  milcs of $-inch originnl groilntl survey. 

122 uqlinre miles of 4-inch original air gurvoy com- 
pilation of (ictails and their grouncl verification 
and contouring. 

1 . 8  quare  milea of 12-inch original gronnd survey. 



Szc. v ] SURVEY REPORTS, SOUTHERN CIRCLE 

334 square miles of supplementary triangulation. 
109 linear miles of theodolite traverse. 
330 square miles of height control. 
68 linear miles of double tertiary levelling. 
16 linear miles of single tertiary levelling. 

122. Recess Duties.-The party was organized for compu- 
tations, drawing and air survey into 4 sections under Sarva Shri 
I<. Venkataraman ( Class I1 ), Y. D. Hegde ( Class I1 ), P. G. B. 
Menon ( Class I1 ) and C. M. Aai~nuddin ( Survey Assistant ). I n  
addition, a section under Shri C. S. Ananthan Nair ( Survey Assis- 
tant ) with 3 other Class IT1 personnel was formed a t  the field 
headquarters to  complete part of the arrears of recess mapping and 
urgent field computations. The following jobs were carried out bjr 
these sections :- 

I-inch Mapping.-Four I-inch sheets falling in the area of 
a-inch sheet 47 G were completecl for fair drawing and submitted 
for publication. 

Bombay Rese~u~cl Forests.-The fair drawing of 9 sheets was 
completed and 5 sheets partly completed on scale 4 inches to  1 mile. 
The air survey compilation of 10 sheets con~prising an  area of 121 
square miles, on scale 4 inches to  1 mile, was con~pleted for oon- 
touring and ground verification of cletail in the field. These sheets 
fall in Broach, Surat and West Khindesh Districts of Bombay State. 

Coalfields.-The air survey compilation of 11 sheets comprising 
an  area of 315 square miles of Kanhzn Valley and ICorba Coalfields 
was completscl for contouring and ground verification of detail in 
the field, on scale 1 : 26,000, in Chhinclwiira and Bilispur Districts 
of Madhya Pradesh State. 

Vizngapntnnt Oil Re$nerie.~.-1 photo-mosaic mounted on 
masonitc board, of Vizagapatam arc:r of Andhra State was com- 
pletctl on an approxi~nate scale of 24.7 inches to  1 mile. 

Computabion.9.-co~nplltations of 721 squ:kre miles of supple- 
mentary trinngnlation, 7 5  lineaa. miles of theodolite traverse, 148 
linear miles of tlouble tertiary levelling and 330 square miles of 
height control were co~nyleted. 

123. Field Work.-Thc field worlc was organize11 as  follows :- 
Camp ( 1 ).-Shri Y. D. Hegde ( Class I1 ) with an  average 

strength of 2 S~~rveyors ,  one Survey A~sistarlt and 11 other technical 
('lass 111 personnel completed 1 4 1 square miles of supplementary 
trinalg~~ln tion, 7 2 linen1 rnilcs of theodolite t ra l  erse, 330 square 
miles of height control, 79 linear ~niles of verification survey of 
comn~anictttions on 1-inch scalc ant1 315 square miles of 1 : 25,000, 
grountl verification and contol~ring of original air survey of KanhLn 
V:rllcly and ICorbu Coalfields in Chhindwiira and BilBepur Districts 
of IVIadhya Pratlrsh State. 

Camp ( 2 ). -Shri K .  Venkataraman ( Class I1 ) with an 
average strc~llgt~ll of 10 technical Chss I11 personnel completed 31 
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srlnare miles of 4-inch revision ground survey, 34 square miles of 
4-inch original grou~lcl survey ant1 58 square miles of 4-inch ground 
vcxrification anti contouring of original air survey of Reserved 
Forests in Snrat ant1 \Vest Iihiindcsh Districts of Bombay State. 

C'cttny ( 3 ).-Shri C. M. Azimuddin ( Survey Assistant ) with 
an average strength of 9 technical Class I11 personnel completed 
53 square miles of 4-inch revision ground survey ancl 64 square rniles 
of ground verification ant1 contouring of &inch original air survey 
of Reserved Forests in S w a t  and West KhBndesh Districts of 
Bombay State. 

Independent Detnc7~rnents.-Shri M. R. Subramanian ( Class I1 ) 
completed 10 square miles of s~~pplementarv triangulation, 1 linear 
mile of theoclolite trtxverse, 51 linear miles of double tertiary levelling 
and 10 linear miles of single tertiary levelling for Koyna Tunnel 
alignment in North S5t5ra District and for the photo-mosaic of 
Yaviii Western Higher Technical Institute in Bombay Suburban 
Llistrict of Bombay State. 

Shri P. G. B. Menon ( Class I1 ) completed 57 square miles of 
supplementary triangulation and 11 linear miles of double tertiary 
levelling for Piimbiyiir and Kakki Ar Reservoirs in Kottayam District 
of Travancore-Cochin State. 

Shri K.  B. K .  Mcnon ( S ~ ~ r v e y o r  ) completed 124 square miles 
of supplementary triangulation and 35 linear rniles of theodolite 
traverse for Reserved Forest Surveys in the Diings, Surat and West 
Bh;Indesh Districts and also 2 square miles of supplementary triangu- 
lation, 1 linear mile of theoclolite traverse, 6 linear miles of double 
tertiary levelling and 6 linear miles of single tertiary levelling for the 
survey of the Atomic Energy Factory site in Trombay Island in 
Bombay Suburban District of Bombay State. 

Shri D. J. David ( Plane-tabler, Grade I11 ) completed 1 a 8  
square miles of Id-inch original survey for the Atomic Energy 
Factory in Trombay Islancl in Bombay Snburban District of Bombay 
State. 

124. Description of Country.-The Reserved Forests area of 
Bombay State consists of low undulating intricate hills mostly 
covere11 by dense teak a.nd rosewootl with scattered banlboo and 
other trees interlaced with high grass and rlndergrowth. Part  of 
the area within about 5 miles of the banks of Tiipti River is covered 
by thick bamboo clumps with medium mixed jungle. The fuzzy 
outside of the skin of the beans of a jungle creeper, locally callecl 
' K u j h  ' ant1 fount1 in abundance in the area, is an ob~tructioll to free 
movement in the foresta, since even a  light touch of this s i ibsta~~ce 
on any expoeed part causes very severc irritation of the skin. 'rhc 
thick grass ant1 undergrowth ant1 tho ' Kujlm' greatly hampered the 
progress of surveys till the beginning of February when the vege- 
tation began to clry up ant1 be burnt by forest fires. A fair amount 
of wilt1 life, aurh as (leer, .sGmbar, tiger, panther, wilcl bear, python 
and black cobre are found in the forests. 
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The villages in the area are few and far between and the Plane- 
tablers had often to  camp in jungles on the banks of streams and  
rivulets where water was available. Most of these streams dried 
up by February and the Plane-tablers had to dig holes in the stream 
beds, 3 to 6 feet deep in places, to obtain water. Bleaching powder 
was used to  sterilize this water for tlrinking and cooking purposes. 

Comnlunications in the area are scanty. The few existing 
unmetallerl roads and cart-tracks generally follow the forest fire 
lines and are not motorable till December due to the growth of high 
grass antl weeds antl also duo to the ruts formed during the nionsoon. 
These are usually cleared and repaired by the Forest Department or 
timber c~nt rsc t~ors  during the months of November and December. 

The area for 1 : 25,000 survey of Korba Coalfields consists of 
wooded plains with a few isolated low hills and  patches 

of terraced paddy cultivation. The area of Kanhiin Valley Coal- 
fields consists of intricate hills, partly woodetl and partly open with 
narrow cultivatetl valleys, where scarcity of drinking water prevails 
in summer months. 

The area of Koyna Tunnel lies in a I~igh, partly prccipitolls ancl 
partly densely wootled hill range of the Western Ghiits. The 
western end of the proposed tunnel, which is aLout 3 miles long, is 
approachable froun the eastern en(l only by a circuitoils route of 
about 20 miles. 

The area of PBmbiyiir and Kablri Ar Reservoirs consists of Iligh 
hills and narrow valleys of tho Wcstern Gh5ts with very dense 
virgin forest and a few patches of high grass. The area is approach- 
able only by a footpath, about 30 miles long, from the nearest 
metalletl road. Due to  the absence of any village within a radius of 
about 15 miles of the reservoir, all ~lecessit~ies of livelihood had t o  be 
transported to  the area from Kumili, partly by boat over PeriyBr 
Lnlre for a distance of about 14  miles and part,ly by lieatlloads for a 
further distance of about 14 miles. The tamoiis Periyiir Lake 
games' sanctuary lies witllin about 10 miles of these reservoirs 
and consequently the arc% is full of wilt1 life, such as  elephant, 
bison, hear, tiger, (leer, sGmhar, wilt1 dog ant1 wild fowl. To protect 
themselves from the roaming wild elephants, the local cnginecrs 
have (lug trenchcs rotultl somc of their temporary canlps and built 
rnachfin,~ to slcel) in a t  nights. The survey personnel also used 
theue temporary ctbmps, whenever convc5nicnt1, for their field work. 
The viilleys arcb pcncrally marsh;)l n~ltf  full of leeches. The area 
rclnnins wet for n rilajor part of the year and the best time for 
survey i~ between 1)ecember ant1 March. Thc survey personllel 
hat1 a very s t r c n ~ ~ o t ~ s  job to  perform in carrying out the ground 
control in this area. An ~lnmet,alle(l track for jeeps, about 36 miles 
long, connecting the ncarcst existing road with the dam siteb of 
thcse reservoirs, is 11ntler constrl~ction by the local Government. 
On its complet,ioll lnovcmcnt to and fro111 the area is expected to  be 
greatly enstvl. 
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The of Pa.v5i Western Higher Technical Institute site lies 
in t,he l~ndulating plains, with isolated low hills, between Pav5i and 
Veh:? I- Lakes. 

The area of Atonlic Energy Factory site covers part of Trombay 
Hill and its south-eastern slopes with cultivated terraced fields and 
mangrove swamp. 

125. Miscellaneous.-The Bombay Reserved Forests and Kan- 
h5n Valley Coalfieltl area were highly malarious. As a preventive 
nleasnre, survey personnel were, on the advice of the local doctors, 
given 1 t o  8 quinine tablets of 5 grains each twice a week. In  spite 
of this, the casualties from malaria were about 6% of the field 
strength. There were also a few cases of guinea-worm and other 
minor sickness. 

126. Technical Methods.-Except for the surveys given below, 
all the other jobs were carried out by normal methods. 

( n ) 1 : 23,000 KctnhGn Valley and Korba CoulfieM.~ survey with 
c-ontotrrs f i t  25 feet Vertical Interval.-The area involved was covered 
by 1 -inch modern surveys of 19 13-14 and 1929-30, and also by 2-inch 
air photographs, taken in 1952 and 1953. The existing triangula- 
tion data was identified on the air photographs with the help of 
1-inch maps ; the combination was carried out by slotted-template 
and the compilation of details by normal radial-line method. Blue- 
print plane-table sections, on scale 1 : 25,000, of the air surveyed 
details were then obtained and supplied to the Plane-tablers for 
I rrification and contouring on the ground. 

As the existing triangulation data was not adequate to obtain 
heights from interpolated plane-table fixings a t  suitable intervals 
for 25-foot contonring. supplementary triailgulation and height 
traverses were carried out in advance of the ground verification 
ancl contouring. Triangulation stations and intersected points 
were fixed about 2 to  5 miles apart. Additiollal heights were fixed 
ahout 1 mile apart by observing vertical angles with a theodolite 
ancl scaling off cliutances by intersections on the 2-inch air survey 
sections. 

Theotlolite-Clinopole Tmverses.-For flat areas covered with 
dense jungle, where additional heights could not be fixed a t  the 
requisite intervals either by supplementary triangulation or by 
observing the vertical angles from distant hill-tops, theodolite- 
clinopole traverses were run between known points, about 1 to 3 
miles apart. The clinopole had 3 tin targets fixed a t  the heights of 
5 feet, 13 feet and 1.5 feet from its foot. Vertical angles to all the 
3  target^ were read with a theodolite instead of with n cli~lonleter 
ant1 their natriral tangent8 recorclcd. The algebraic difference of 
the ralrres of tangents Iwtween the target8 a t  5 ant1 15 feet, qiving 
ari intercept of 10 f e ~ t ,  was used for computing the distance.. Thc 
algebraic difft-rencta of the valnea of tangents between the targets 
a t  6 and 13 feet, giving nn intercept of 8 feet, was used ;IS n check 
on the previo~r~  value. The height of the theotlolite was kept a t  
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about 5 feet throughout and the vertical reading to the target a t  
5 feet was used for computing heights. A suitable form was devised 
and used for computing the heights by this method. The posit,ions 
of these heights were identified on the air photographs oil the ground, 
intersected on the air survey sections and finally transferrecl on to  
the plane-table sections. The advantage of using a theodolite is 
that with i t  the clinopole targets can be read from a greater distance 
than with a clinomcter and conseqllent1,y the height traverses 
could be run faster. Thc average distance of the thcotlolitc clino- 
pole traverse legs was 500 yards and the maxinlu~n distance was 
860 yards. 

( b ) 4-inch Bombay Reserved Forests Survey with ronto~sr.c (11 22 feet 
Vertical Interval.-The Kodatrace outline originals of some of the 
areas already surveyed for UlzRi and I<5kacl,ip;ir reservoirs on 4-inch 
scale with 10-foot contours in 1950-52 tvcr*c obtaincd and the shects 
were completed for details for the Reservctl Forest areas from 
4-inch photo enlargements by ilormal air survey methods. The 
remaining area, not covered by the above reservoir surveys was 
compiled on Kodatrace from the 4-inch photo enlargcmcnts by air 
survey based on the supplemeiltary control data of the previous 
season. Blue-print plane-table sections from t81~csc l<odat,rnce 
originals and thc K5kad;ipBr reservoir sheets were theil obtained 
and supplied to the Plane-tablers. The area covered by the two 
reservoirs was revised and the remaining area was verified and 
contoured on the ground. This was done mainly by plane- 
tablo traversing as the country was densely wooded, wit11 thick 
undergrowth and bamboo clnmps in some parts. 

( c ) 12-inch Atomic Encrgy Factory Site Survey with conloz~rs 
at 2 feet, 5 feet and 20 feet Vertical Intervals for pl~(ins ,  undu,lclting 
pound and steep hills respectively.-Additional planimetric control 
mas fixed by supplementary triangulation. Height coatrol was 
provided by a combirlation of levelling and tacheometry. based 
on double tertitry levelling bench-marks of Bonlbay Oil Refineries 
survey fixed in 1952-53. A coinbined colour-print plane-tahle 
section of the existing 32-inch ( of 1949-50 season ) and 12-inch 
( of 1952-63 season ) surveys for some of the area involved was 
obtained on 1 2-inch scale, with details in grey and contours in brown, 
for revision on the gro~~i id .  The ;trc'ia not covered by the ahove 
largc scale. si~rvc~ys was, however, surve~-cd on blank planc-table 
scction by nonnal ground sllrvey methods. As the grey and brown 
print grndi~ally began to fade out with the pr lgress of bhe work, 
the area of rovjsioll survey h id  h be completely inked 1111 t,o faciiit,ate 
propcr rcprodilction for ~bt~a in ing  thc drawing blue-prints. 

( d ) Fmlnework for Jr'o?ynn T?~n,nel.-Horizontal distances. 
hesr i~~gs anrl lleight,s ahove mean sea-level, accurate inter se to  0 -  1 
yard for dist,arlccs and 0.1 foot for heights, between the different 
seotion~ of t,hc t~lnnol. were rcqi~ired. For this purpose, 28 cement 
concrctc pillars nhout 1 foot by 1 foot by 4 feet with a brass bolt 
fixed flush with the top ~urface of the pillar, were construoted and 
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embedded 3 feet underground a t  selected sites along the proposed 
alignment of the tunnel. I ro~ l  pins, t i  inches high, 0 . 7 5  inch in 
diameter and pointed a t  the top, were fixed in the centre of these 
pillars. The co-ordinates wcre refered to these pins and the heights 
were referred to the brass bolts emhedded flush with the top surface 
of the pillars. - 

As the standard of accuracy rcquircd was of a high order, a 
Class I1 Officer was put on the job. Thc terrain involved, being 
that of partly precipitous ancl partly densely wooded hills, presented 
a difficult problem. A Wild T-2 theodolite was used and the co- 
ordinates of pillars were fixed by a combination of triangulation 
and theoclolite traver-se. Triangulation was based on Hunter 
Short Base for scale, astronomical observations for azimuth and 
a G.T. Station for origin. Whcre triangulation was not possible 
due to the location of some of the pillars in deep valleys and steep 
hill slopes, theodolite traverse was resorted to. The distances and 
bearings between pillars were computed from their co-ordinates. 

The heights of the pillars were fixetl by double tertiary levelling 
connected to G.T. bench-marks. The level lines had to bo run 
in parts along precipitous ground where the length of the levellin2 
legs had often to be limited to about 20 feet. A distance of 674 
yards, along which the double tertiary levelling line could not be 
;-IIII clue to the intervening cliff, about 660 feet high, was bridged by 
observing a series of simultaneous reciprocal vertical angles, every 
30 nlilllltes a t  the time of minimum refraction, between the object 
glasses of the two Wild T-2 theodolites, one on either end of the gap. 

( P ) Height control for 16-inch pholo-mosaic of Proposed Wes- 
tern Higher Technicctl Institute Puvfii, with spot heights about 1 
furlony ctpart.-Dressed stones about 9 inches by 9 inches by 24 feet 
were fixed in the area, a t  about 1 furlong interval, by the Central 
I.jublic Works Department before the commencement of the height 
control. A tlouble tertiary levelling line, based on G.T. bench- 
marks, was rnn across the centre of the area to fix the heights of 
4 main pillars, ahout 2 feet by 2 feet by 3 feet specially constructed 
e.n(l embedded 2 feet untlergro1intl. Thc heights of the other pillars 
in tllc area were fisetl by con~~ect~i~lg them with the main pillars by 

tert,iary levelling lines. 'rhc positions of the pillars were 
identified on the air photographs on the ground for suhseqiient entry 
on the photo-mosaic. 

No. 10 PARTY 

127. General.--Thc party continr~ctl its ft~nctlon R N  H training 
ll~lit for Topographictd Trainees, Typc ' B ' .  Class TI1 Service. 

I)uring recess 1954. thcrc wore 61 trainne~ of whom 18 completed 
their second year of training ant1 were postccl away during recess. 
The remaining 43  underwent their first year course in fair rnepping 
end sir survey. 
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In October 1054, 12 new trainees were appointed. In  Novem- 
ber 1954, 25 trainees also reported for duty from the Northern and 
Eastern Circles, bringing the total number of trainees in the unit to  
80. Of these, one resigned on the 14th November 1954. 

Flight re-en~ployed senior Class I11 Officers were engaged 
throughout the year as instructors. 

128. Personnel.-The average strength of the party was as 
follows :- 

During recess 1054 : 1 Class I Officer, 1 Class I1 Officer, 
2 Survey Assjstants 30 other Class TI1 personnel including Clerks 
and 61 Topographical Trainees Type 'B'. 

During the field season 1954-55 : 1 Class I Officer, 13 Class 
I11 personnel including Clerks and 79 trainees. 

129. Recess Duties.-During Recess 1954, the party was 
engaged on training as follows :- 

( a ) 18 trainees for the second year course in air surveying. 
On completion of this coul'se, they were a l l  posted to various units 
in the Northern, Easte,ril and Sout.hern Circles. 

( b ) 43 trainees for theodolite traversing, levelling, fair drawing 
and the first year course in air surveying. 

130, Field Work.-During the field season 1954-55, the fresh 
second year batch of 42 trainees underwent a course of plane-tabling 
on the I-inch scale under 4 experienced re-employed Class I11 
Officers as instructors. 

Thc new first year batch of 87 trainees llnderweilt a course in 
plane-tabling first on 1 : 1,000 scale, ancl later on 1 : 25,000 scale, 
under 4 experienced re-employed Class I11 Officers as instructors. 

The tr;bining area lies approsimntely 40 miles north of Banga- 
lore, partly in the district of Bangalore and partly in the district 
of Kolsr, of Mysorc State. 

131. Description of Country.- The country selected for train- 
ing in plane-tnhlin consists of 8 flat and opcr~ cultivated valley 
with a moderately 71 igh hill range on the eastern side. The area 
provides almost all types of ground sliitahle for training on both 
1 : 25,000 and I inch to 1 mile scales. 

132. ~iscel1aneous.-The hcalth of the personnel was good 
throughout the year. 

No. 17 PARTY 

Shri R. N. Mr~rthy,  so., t,o 3-10-54. c f i r r r  in  chnrg~ .- Shri V. Rrtnga.11, M . A . ,  from 4-10-64. 

133. General.-Tho field headqn~rters of the party was shifted 
first from Bangalore in Mysore State to SItLra in Bombay State 
in November 1954, slid later from SItIra to NadiBd in Bombay 
State in Merch 1055, for the execution of tho field programme. 
The recess headquarters remaincd at Bangalore. 
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During recess, the party completed mapping of the 14 Mahi 
Project sheets and one departmental sheet surveyed in 1953-54. 
It also completed the fair drawing of 4 other departmental sheets 
surveyed in 1953-54. 

The field programme consisted of l-inch scale modern ( blue- 
print ) surveys in sheet 47 K, and ground verification and heighting 
on 2-inch scale vertical air photographs for departmental surveys 
in sheets 46 B and C, all in Bombay State. 

134. Personne1.-The average strength of the party was 1 
Cless I Officer, 2 Class I1 Officers, 2 Surveyors and 27 other Class I11 
personnel including Clerks. 

13s. Areas Surveyed.- 
1983 square miles of l-inch scale modern ( blue-print ) 

survey. 
1 190 square miles of 2-inch ground verification, heighting 

and contouring on air photos. 
426 linear miles of theodolite traverse. 

136. Recess Duties.-The party was organized into 3 sections 
as follows :- 

Section ( I ).-Shrj J. E. David ( Class I1 ) with 10 Plane- 
tablers took up the mapping of four l-inch sheets. By the close 
of the recess, one sheet was completed, two were completed as far 
as fair drawing was concerned and one was held in abeyance due 
to lack of man-power. 

Section ( 2 ).-Shri S. R. M. Louis ( Class I1 ) with 10 Plane- 
tablers completed fair drawing of two l-inch sheets. 

Section ( 3 ).-Shri V. Raghavan ( Surveyor ) assisted by 
Sarva S h r ~  EL. S. Ramamoorthy ( S n ~ e y o r  ) and 1%. H. S. Vasu 
( Survej Assistant ) ancl 6 Plane-tablers completed the air survey 
compilntIit)n artd mapping of 410 square miles of the 14 Mahi Project 
sheets. 

137. Field Work.-The field work was organized as follows :- 
Camp ( I ).-4hri J. E. David ( Class I1 ) with 12 Class I11 

prsonnel up to March 1955 and 10 thereafter carried out 13 13 square 
milea of I-inch modern ( blue-print ) survey in North SBtArs, 
South SltLra, Sholiipur ant1 Poona Districts of Bombay State. 

Camp ( 2 ).--Shri 8. It. M. Louis ( Class I1 ), with 10 Class I11 
personnel, working np to March 1955, completed 670 square miles 
of l-inch modern ( blue-print ) survey in North SltBra and South 
%t&ra Districts of Bonlbay State. Later with 5 Class I11 personnel. 
he carried out 675 nrlo8re miles of 2-inch ground verification and 
heighting on photos in Baroda and Broach Districts of Bombay 
State. 

Crmy ( 3 ).-Shri V. Kaghavan ( Surveyor ), with 7 Class I11 
personnel, starting in March 1955, conlpleted 515 square miles of 
%inch ground verification and hcighting on photos in Baroda and 
K a i r ~  Dietricts of Bombay Stete. 
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Detachments ( I ) and ( 2 ).-Sarva Shri V. Raghavan and 
P. G .  Mukherji ( Surveyors ) completed 426 linear miles of theodolite 
traverse in Baroda, Broach and IEaira Districts of Bombay State to 
provide control for subsequent departmental surveys. 

138. Description of Country.-The country for modern ( blue- 
print ) survey consists of undulating plaiils with occasional bare 
hills. The area is well provided for communications and thanks to 
the Community Projects and the First Five-Year Plan, further 
roads are also under construction. The staple crop is jawGr, though 
a good amount of sugar-cane is also grown in the Mira River Valley. 
The climate is generally moderate. 

The area for ground verification on photos consists of plains, 
generally covered with thick vegetation, and has high cactus hedges 
along field bunds. The communications though satisfactory in 
Baroda and Kaira Districts, are not so well provided in Broach 
District. The main crops are cotton, tobacco and bajri. Consi- 
derable amount of lift irrigation, from wells, by power pumps is 
employed in Kaira District. The climate is that of extremes, 
temperature rising to over llO°F. in summer months and falling 
to about 40°F. in winter. 

139. Miscellaneous.-The health of the personnel in the field 
was generally good. 

140. Technical Methods.-( a ) I-inch Modern ( blue-print ) 
Survey.-This was carried out by normal plane-tabling methods on 
zinc-mounted blue prints obtained after mosaicing, as far as possible, 
the existing old maps ( based on pre-1905 surveys ) 011 the control 
data of top0 triangulation done during 1880-82, as available for the 
area. 

( b ) Framework for subsequent departmental su?.veys.-The 
areas involved being generally plain and flat, in addition to the 
points recognizable on the ground, of the existing topo triangulation 
done during 1869-7 3, supplementary control as and where necessary 
was provided by theodohte traverse. 

No. 21 PARTY 

141. General.-The party was raised on 1st October 1954. 
The field heatlquarters of the party was a t  Baroda in Bonlbay 
State throughout the fieltl season. The recess headquarters was 
at  Bangalore in Mysore State. 

142. Personnel.--The averago strength of the party during the 
period under report was 1 Class I Officer, 3 Class I1 Officers, 1 
Surveyor, 1 Survey Assistant and 30 otllor Class 111 personnel 
including Clerks, 
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143. Areas Surveyed.- 
1928 square miles of supplementary control work for 

1-inch departmental surveys. 
578 -7  square miles of 2-inch ground verification, heighting 

and countouring of vertical air photographs for 
subsequent 1 -inch departmental surveys. 

144. Field Work.- 
Camp ( I ).-Shri M. N. Kutty ( Class I1 ) with one Survey 

Assistant and five Plane-tablers completed 578.7 square miles of 
ground verification anci heighting on 2-inch scale, in D h k ,  Jhiibua 
and NimLr Districts of Madhya Bhiirat State for 1-inch depart- 
mental Surveys. Air survey coilipilatior~ for 275.6 square miles 
was also completed. 

Supplementary framework.-Shri V. Balasubramanyan ( Class 
I1 ) carried out supplementary control work for subsequent I-inch 
departmental survey covering an area of 1928 square miles in Baroda 
and West KhRnciesh Districts of Bombay State and Dhiir, Jhiibua, 
and Nimiir Districts of Madhya Bhgrat State. 

145. Description of Country.-The entire area covered during 
the year under report, lies in the Narbada Valley, and consists 
mostly of steep jungle-covered hills of SBtpura Range, cut by deep 
ravines. Some patches of cultivation could be seen in the area 
north of the river, whereas there is practically no cultivation to the 
south of it. 

146. Miscellaneous.-The health of the personnel remained 
good inspite of the area being known to be malarious. The use 
of paludrine, as a preventive measure, however, considerably kept 
down the incidence of malaria. In  some areas police protection 
had to be sought clue to reported danger of dncoits. 

147. Technical Methods.-Framework for departmental 
survey.9.-As far as recoverable on the ground, the existing topo 
triangulation clata of triangulation clone during Z 87 1-76 was utilized, 
and based on it, further uupplernentary control was pro\ iciecl as 
and where necessary. 



VI. SURVEY REPORTS, AIR SURVEY AND 
TRAINING DIRECTORATE 

DIRECTOR :-Shri E. EC. M'ilson, n.a., nl.1.s. ( Ind. ). 

DEPUTY DIRECTOR :-Shri J. C. Ross, A.R.I.C.S., M . I . ~ .  ( Ind.  ). 

DEPUTY DIRECTOR' Shri P. S. Shinghal, c.E., A.M.I.E.  FLOOD SURVEY WING { 
148. Summary.-This Directorate was raised with effect 

from 1-5-54, and initially consisted of Nos. 15 ( Training ), 16 
( Training ) and 20 ( Photogrammetric ) Parties, Workshop and 
Estate Sections and Dispensary. Shortly after its formation, how- 
ever, the Government of India took up tho very pressing question 
of flood control investigations and the Survey of India were called 
upon to carry out special surveys in tlus connection, on a war 
priority basis. A Flood Survey Wing was, therefore, formed and 
consisted of No. 1 Party ( transferred from the control of bhe Direc- 
tor, Northern Circle, on 1 1-1 0-54 ), No. 1 1 Party ( transferred from 
the control of the Director, Rastern Circle, on 2-11-54 ) and the 
Assam Flood Survey Party (raised with effect from 7-2-55 ). 
This wing was placed under the charge of a Deputy Director. 

This Directorate was unable to obtain substantial help from 
elsewhere in the way of clerical staff and equipment, owing to the 
fact that the tlopartjment was already in the process of rapid expan- 
sion, with the seslilt, that t,he former comprises mainly raw recruits, 
while tohe procurement of the latter has consumed ( and is still 
consnming ) a considerable anlount of time and energy. Fresh 
recruitmellt had also to be clone for a large proportion of the (?lass IT1 
tecllnical staff rcquired for tho Flood Survey Wing. 

149. Areas Surveyed.- 
270 square niiles of t(riangu1ation and height control 

for survey on the 1 : 26,000 scale by Multiplex. 
lB,tlCi(i 9 linear miles of tertiary levelling for flood control 

investigations. 
2,166.5 linear ~niles of double tertiary levelling for flood 

co~~t ro l  invest lgations. 
' .  22h. - 5 linear nlilcs of chock-levelling. 

622 scluaro miles of air survoy of outline on 2-inch scale 
( for pn1)lication on 4-inch scale ). 

150. Technical Methods. -(lopies of photo-mosaics, marked 
with a mesh of Icvollod Iieights, were required for flood control 
investigations by tlho ('entral Miator and l'ower Cammission ; they 
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were required for those parts of the plains areas of the Brahlnaputra 
and Ganga Rivers basins which were liable to inundation during the 
peak monsoon period. This mesh was to afford an indication of the 
general slope of the gro~uld. 

The field work done for this purpose consisted, first, of running 
lines of double tertiary levelling, emanating from ancl closing on 
bench-marks of secondary levelling lines run in the area by No. 14 
Party and later of running lines of tertiary levelling at  intervals 
of 30 to 50 chains, connected either to the secondary or double 
tertiary levelling. 

The double tertiary levelling net was so arranged that the 
length of any of the single tertiary lines tied on t'o it and run in the 
direction of the general slope of bhe grouncl would not exceed 8 miles 
in length. For running a double tertiary line only one observer 
was employed ( instead of two, wlich is the usual practice ), and he 
took a second set of readings at  each station by changing the height 
of the instrument after observing the first set. If, however, the 
two values of the difference in height did not agree within 0.010 of 
a, foot, additional sets were observed until the desired agreement 
was obtained. The mean value of the mutually-agreeing sets was 
accepted for the computation of heights. 

Semi-permanent bench-nlarlts a t  intervals of about half-a-mile 
along ( or within the close vicinity of ) the lines of double and single 
tertiary levelling were established at  the bases of trees. on culverts, 
mile ancl furlong stones, yucca wells and other sinlilar objects. 
The photo positions of all these bench-marks, as also of spots on the 
ground ( a t  an average interval of about 10 chains ) at  which the 
levelling stctves were erected, were marked on vertical air photo- 
graphs on tjhe scale of 2 inches to a mile. The relative heights 
( above or below general gronncl level ) of all these bench-marlts 
were also recorded. For the purpose of marking the photo positions 
of the bench-marks and spot heights, the air photographs were 
treated as maps and plane-table fixing~ interpolated in open areas, 
while plme-table compns8 traverses were run in jungle aroas. 

During the course of tertiary levelling, nanles of largo villages 
and rivers were picked 11p on tihe polmtl. The 11sual "village list" 
was maintainecl, the reference circles t~oing tnarltecl on thc back of 
photographs. 

Check-levelling linea were run across the lines of tertiary levell- 
ing. connecting the tertiary t)ench-marlis. 'Phis work was clone by 
pnrtnll~rs, who checked alao the accuracy of a good precent,age of 
the pricked photo positions ancl spot' heights. Tolernhle diecrr- 
panty between the heights of any bench-mark, ;%R ol>tainecl by n 
tertiary leveller nnrl a ~,nrtrrller, nas 3 inches. 

Permi~sihle closillg crrc~rs in clol~hle nntl single tertiary levelling 
line8 were O . O . ; d A f  s n ( l 0 .  1.; \ / l t l  fcet,, re~pcct~ii ply, wliere i l l  tlonotos 
the  length of a line in miles. 1,inc~ that (lit1 not paw within theae 
lilnits of accuracy were roviset I. 
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The single tertiary Levellers engaged on work during the field 
season under report were fresh recruits, who had to be trained before 
being put on to productive work. The field season, consequently, 
commenced late. These trainees required constant supervision 
and guidance, throughout. In open areas they gave an out-turn 
of only 1 inile per working clay, initially. Later, the average out- 
turn increased to 3,t miles. The out-turn was less in tea-garden 
areas and still less in jungle areas, where line clearing and plaue- 
table traverse hacl to be resorted to. The out-turn in jungle areas 
was also affected by the absunce of suitable camp sites, clifficulty in 
obtaining nlazdoors for jungle clearing and want of transport. 
Thus, the out-turn in jungle areas fell to about one-quarter of that 
in open areas. 

No. I PARTY 

Captain 1C. L. I<l~osln, n.sc., B .E.  ( Civil ), A.M.I.E , Engineers, 
to 6-656.  

Major 1 ) .  N .  Sllnrmn, Enginvcrs, from 7 4 5 4  to 12-10-54. 
Shri .l. C. Ross, A.R.I.c.s., ni.1.s. ( Ind. ), Deputy Director, I Air Surrey and Training i)irectorate, from 13-10-54 to 

OJlirrr in rhnrgc :-{ 10-10-64 ( in adtiil,ion to his own dr11 . i~~  ). 
I Sllri V. P. Sharrnn, R.a., from '70-10-54 to 7-2-55. 
I Shri P. S.  Shingh,zl, c . ~ . ,  A.M.T.E. ,  Deputy Director ( Plood 
I Survey \\'ing ), From 8-2-55 ( in arldit.ion to his own 
[ t1otic.s 1. 

151. General.-The party was employed entirely on Flood 
Control Investigation Surveys in North Bihiir and Nepiil, except 
for carrying out the fair-rnapping of survey done in the previous 
field season ( already reported in the General Report for 1954, 
page 23 ). 

Survoys during the period under report mainly involved the 
provision of a notworlr of heights throughout the area affected by 
floods and the priclung of spot heights on aerial photographs of the 
area. 

For adn~iilistrati\rc coiivenieiice and technical co-ordination 
t,ho party was trannfc~rretl from the ndnunistrative control of the 
Ilirector, Northern Circle, to that of the J)irector, Air Survey and 
T r a i l ~ g  I)iroctorats, anct incorporated ill tjho newly-constituted 
Flood Survoy VC7ing undor a Deputy Director. 

I 52. Personnel.- Tho average slrength of the unit dnrillg 
the pcriotl untlcr rcport writs 1 t'llass 1 Oi'ficcrr, 2 Class 11 Officers and 
68 C l ~ g  I11 porsonncl ( including 4 (!lcrks and 3 Drivers ). 

153. Areas Surveyed.- 
822 liilear miles of clonl)lo tortiary levelling. 

8255 linear nlilow of single tertiary levelling. 

154.  Recess Duties. --The rcccss strength of the p r t y  wm 
diviclec{ into :I t~cchnic~l soct,ions. Snr\.a Shri T. C. Jyoti and Hari 
Singh ( Class TI ), carricd out finalization of 61 Tractor Going Plans, 
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Shri Sohan Singh ( Survey Assistant ), held chargc of the tkird section 
and carried out preparation of sectiolls for the survey of the Delhi 
Guide Map on the scale of 7 .5" to 1 mile by air survey nlethods, for 
subsequent ground verification. 

In acidition to the above, 44 Topo. Trainees Type ' B ' recruited 
for Flood Control Investigation Surveys were givon prelinlinary 
training a t  D e b a  Dfin in tertiary levelling and photo identification 
for about five weeks. 

155. Field Work.-The party was organized for Flood Control 
Investigation Surveys as follows :- 

Camp. I.-Shri G. N. Dubey ( Class I1 ) was in charge, and with 
17 Class 111 personnel completed 150 Linear miles of double tertiary 
levelling and over 2,080 linear miles of single tertiary levelling with 
photo pricking of spot-heights to be marked on +inch photo- 
mosaics for en,&eering purposes. 

Camp II.-Shri T. C. Jyoti ( Class I1 ) was in charge, and with 
18 Class I11 personnel completed 379 linear miles of clouble 
tertiary levelling and 3,238 linear miles of single tertiary levelling 
with photo pricking for the same purpose as stated above. 

Camp III.--Shri N. B. Chowdhury ( Surveyor ) was in charge, 
and with 19 Class LTI personnel completed 293 linear miles of double 
tertiary levelling and 2,937 linear miles of single tertiary levelling 
with photo pricking for the same purpose as stated above. 

The area of work of all t'he three camps lay in Darbhanga, 
(lhampiiran and Muzaffarpur Ilistricts of Bihiir antl in Rautiihat 
District of Nep51. 

156. Description of Country.-The country consists of plains 
cleeply ancl closely intersected hy numerous mvincs antl interspersed 
with mango groves. The area is very thickly populated and has 
very poor con~municat~ions. The transport generally u ~ e d  is the 
bullock-cart antl there i s  not much difficulty in obtaining this except 
during the harvest season. The procurement of wheat is rather 
ciifficult. Dispensaries are few and not well equipped. 

157. Miscellaneous.-Except in the months of March and 
April, when some canes of diarrhoea and malaria were reported, a11 
field hancla, in general, enjoyed good health. 

No. 1 1  PARTY 

Ofirrr ilt rhnrqr :-Shri .I. ( 'hatterjp~,  A.SP., A . M . I . R .  ( Ind. ). 

I 58. General .-The recess act,ivit,ies of the party consiat,ed 
of air aurvey and mapping for irrig~t~ion anrl othor development 
projects in Bihlr end Orissa. 

Field work consistfed of provicling a network of hoights in con- 
nection with flood control inve~tigations in .Jalpniguri, Cooch 
Behlr and Darjoeling Districts of West Bengal. 
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The field headquarters of the party was a t  Jalpaiguri anrl the 
recess headquarters remained at  Rlinchi. 

The party was transferred from the administrative coiltrol of 
the Director, Eastern ('ircle, to that of the Director, Air Survey 
and Training Directorate, with effect from 1-1 1-54. 

159. Personnel.-The average recess strength of the party 
was 1 Class I Officer, 2 Class I1 Officers and 46 Class I11 personnel 
( including Clerlis and Drivers ). During the field season the 
average strength was 1 Class I Officer, 1 Class I1 Officer and 49 
Class I11 personnel ( including 30 Topographical Trainees Type 
' B ', 3 C1erl;s and 2 Drivers ). 

160. Areas Surveyed.- 
344.5 linear niiles of double tertiary levelling for flood 

control investigations. 
1,861 9 linear miles ( covering 757 - 5  square miles area ) of 

tertiary levelling for flood control investigations. 
226 6 linear iniles of check-ledling. 
622 .O square niilcs of %inch outline air survey of a part, 

of the Mahiinacli 1)elta Survey area, for publication 
on the 4-inch scale after mapping. 

r 6 I .  Recess Duties.-Four drawing sections undcr Sarva 
Shri B. K. Satpathi and Satnam Singh ( Class I1 ), and Sarva 
Shri D. 1'. Chatterjee and P. B. Ghildyal ( Surveyors ), completed 
the air survey and fair-mapping of 18 Mahsnadi L)elt8a sheets 
covering an area of 622 square miles in Cuttack and Puri  district,^ 
of Orissa, mapping ( only ) of 4 Diimodar Valley Survey sheets and 
5 Forest ( R,iinchi District ) sheets. Air surrey combination ( only ) 
of 14 DGmodar Valley Survey sheets was also completed. Shri 
J. I<. Chatterjee ( Snr\:eyor ) replaced Shri Satnam Singh in t,he 
midtile of recess, when the latter was bl.nnsferred away from 
the party. A computing section under Shri K. B. Madan ( Survey 
Assistant ) completed all computations of field work of the previous 
season. 

Towards the end of recess, training in tertiary Io\~e.lling and photo 
iclent,ificatinn was given to 50 freshly recruitetl TopograplGcaI 
Trainees Type '13'. The training was cont,inr~ed during the first 
month of the field season and subseqnently, 21 trainees were trans- 
forred to the Assam Flood Survey Party. 

162. Field Work.-Field work wag organized as follows :- 

Camp I .---Shri B. I< Satpathi ( Class I1 ) with 3 Plane-tablers, 
1 T,oveller, 2 Con~putors anti 15 Topographical Trainoes Type 'B  ' 
complctotl 9 3 . 2  linear milcs of double t ,~rt~i:~ry and 941 - 5  linear 
milos of t,ert,i:~ry levolling, including identification of heighted 
point8 on 2-inch air photographs, in an area of 398 square miles in 
.Ialpaigr~ri ancl Cooch Rehiir Districts of West Bengal. 108.9 
linear miles of cross levolling for checking the work of tertiary 
lovellsrs was also dono in this camp. 
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C a m ,  11.-Shri J. I<. Chatterjee (Surveyor) with 1 Plane- 
t,abler, 3 Levellers, 2 Computers and 14 Topogral~hical Trainees 
Type 'B '  con~pleted 251 - 3  linear miles of double tert'iary and 920.4 
linear nliles of tertiary levelling, including identification of heighted 
pointJs on 2-inch air photopaphs in an area of 361 . 5  square miles 
in .Jalpaiguri, C'ooch Behiir and Darjeeling Districts of Wost Bengal. 
1 1 7 . 6  linear nlilos of cross levelling for checking the worlr of tertiary 
Levellers was also done in this camp. 

Field work was started late because of the time talcen at  the 
beginning of the ficld season in t'raining the freshly recruited trai- 
nees. The out-turn of field ~ o r l i  was also low because air photo- 
graphs for the area of slrvey wero not available in time due to 
advorse weather conditions. 

163. Description of Country.-About half the area for survey 
consisted of open, cult'ivated plains with numerous small and big 
water channels. The River Tista flows through the middle of the 
area from north to south. The northern side of the area is undulat- 
ing and is covered either with jungle or tea-gardens. The jungle 
consists mainly of scll trees with occasional patches of cane-brake ; 
wild animals such as tigor, panther, elephant and buffalo are fre- 
quently seen in these forests. The islands in the Tista River are 
covered with high grass. The area is well served with roads and 
railways, though the heavy floods of 1954 dama#ged many of the 
bridges and culverts. Bullock-cart transport is difficult to obtain 
in tea-garden areas ant1 the rate is co~u~)aratively high all over. 
Normal foodstuffs are usually ohtainat)le, though the cost is higher 
than in other parts of the count,ry ; milk and ghee are scarco. Due 
to the incidence of tea-gardens in the area, local mazdoors are not 
easily available even a t  high rat,os of wagcs. 

164. Miscellaneous.-General health of the personnol of the 
part,y was goo(l, hut towarrls tho later part of the field season a 
few porsons s~~ffcrecl from stonlach tronbles due to the non-availability 
of good drinking water. 

No. I 5  ( T R A I N I N G )  PARTY 

165. General.-The heatlquitrters of the unit remained at, 
h h r a  Dim throughout tho year. 

166. Personnel.--The avorage ~trorlgth of the inatructionrtl staff 
was 1 (!lass I, 3 ( ' la~s I1 ant1 .I Cl%~s T I C  OfEcors ( exclutling Clerka 
and Drivers ). 

167. Training.-Tho following courms of training were under- 
taken rl~~ririg the l)erio(l unrlor roport.3 :- 

( a ) ~ Y ~ p n r l r n ~ n t n l  0fi~iccrs.--1)uration of course 2 yoam :- 
( i ) l!I.j2--j4. 

2 Corps of Engineer Officors and 
r) Clms 11 Officers. 
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( ii ) 19:53-55. 
1 Class I Officer and 
7 Class I1 Officers. 

( iii ) 1951-56. 
5 Corps of Engineer Officers, 
3 Class I Officers, 

11 Class I1 Officers and 
8 Class 111 Officers. 

( b ) State Trai?zec<s.-Cadastral and revenue survey course. 
1953-54, duration 8 months. 

6 trainees as mentioned in the General Report for 1954. 
168. Recess Duties.-The 7 Officers of the 1952-54 course 

and 4 Class I11 Officers from different circles joined a Refresher. 
Conrse which commenced on 18-5-54. On completion of the 
course at  the enti of September 19.54, these officers took the Inter- 
me&ate Examination of the Institution of Surveyors ( India ). 
6 cantlidates were declared successfill, while 4 had to pass in one 
subject in orclcr to be declared successf~~l in this examination. 

At the beginning of October 1954, 5 Cylnss I1 Officers of tlhe 1952- 
54 course ( who hati also joined the above-mentioned Kefresller 
Course ), tool< the Union Public Ser~ice  C'ommission Examination 
for confirmation after their two years' probationary period. 

In October 1954 all officers of the 1952-51 course were posted 
away to other units. 

The 8 officers of the 1953-55 course were trained in air survey 
ant1 field astrononzy. 

The oficers of the 1954-56 course - who joined in October 
1954 - practised drawing and were instructed in the usle and 
atljnstment of simple surveying instruments. 

On completion of their tritining, the 6 oficers of the State 
Trainees C'ourse loft t,hc party at, the encl of May 1954. 

169. Field Work.-Field Iraining of officers of the 1953-55 
course commenoecl on 8-1 0-54 ancl consjsted of trriangnld,ion, 
1-inch plane-table survey, baroinet,ric heights and Huntor Short 
Base traverse. 

Training in fieltl work of officers of tlhe 1954-56 course started 
on 6-1 1-55 and con~ist~ecl of chain survey, tertiary spirit,-levelling, 
theotlolite levelling, t,heotIolite resect ion, tn~heo inc t r~ ,  1 &inch 
plane-t,d,le s~lrvey ( contoilring will1 rlinopole ) and 1 : 25,000 
plane-table survey. 

The fioltl work was organizocl as follows :- 
Rhfi i~n Crrmp ( 19,T,B-ri.i c o ~ r ~ - s e  ).-Shri A. C. Ch~wla  ( Class I1 ), 

assistot1 by Shi-i Sohan Singh ( Survey Assistant ), trainecl the 
officers of t,he conrso in t,riangnlation, while Shri Sohan 
trainod t&om in piano-tnble 8ilrve.y. The camp headqllarteru 
moved from Rllntt,a t,o (Ileinent Town in March 1955. Shri Mastan 
Singh ( (~lrtss 21 ), an([ Shri 80hrtn Singh trained them in barometric 
heights ant1 Hunter Short Rsso tmverse. 
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RGjpwr Cmt? ( l!I;i-l-:iti course ).-Shri Mastan Singh assisted 
by Shri Satnam Singh and Shri J. C. Sahgal ( Class I1 ) and 4 
Class I11 ht ruc ta r s ,  tri~ined 27 officers. 

170. Description of Country.-The training area around 
l3hatt.a is hilly : it is covered by light vegetation and scrub, with 
patches of c~~lt.iv:~t.ion. The nletalled road from Dehra Dtin to 
Mussoorie runs through the area. The area around RBjpur consists 
of 1Lills and undl~lat~ing plains interspersed with roads, villages, 
and light ~eget~ation The hilly area is scrub-covered. 

171. Miscellaneous.-Health of all personnel remained satis- 
factory. 

No. 16 (TRAINING) PARTY 

172. General.-This party c~nt~inuecl to function as a training 
party for Topographical Trainees Type 'B'.  The headquarters 
of the party remained a t  Dehra I)Gn throughout the year. 

A new syllablis of training for Topo. Trainees Type ' R '  was 
drawn up, replacing the old syllabns given in the appendix to the 
Technical Report ( Parts 1 and II ), 1 91s-49. Training in accordance 
witjh this syllabus was starter1 in June 1954. The new syllabus is 
reprotluced rts Appentlix 11 to this report ( p. 14.5 ). 

1)ue to the late raising of this unit, the period of training for 
the present batch has hat1 to be reduceti from 24 months t.o 19, 
reslllting in n, proportionate reduction in the period for each item 
in tho course. 

173. Personnel.-The average strength of the party was 
1 [!lass 1 Officer, 1 ('flass 11 Officer, 2 8rlrveyors, 6 8urvey Assistants 
ant1 62 other (!l&qs 111 personnel inclilrling Trainees, Cllerks and o 
Driver. 

174. Recess Duties.-Training in fair drawing was completed 
from July to September 1954. 

175. Field work.-Training in plane-tabling on scale of 1 : 1,000 
an(\ I : 25,000 contiriuecl in the Rajpur- NRgal area up to the on(l of 
June 1954, when camps closed for recess. 

Training in I -inch plane-talding in tho high hills of the 
Chskriita-Sahiya area was started early in October 1954. Camps 
for thh were organized a.s follows :- - 

Cam11 I. -36 t r ~ i n e ~ q  uncler Shri R. U. Vernla ( Class TI ), 
as~ietecl by 5 in~triict~ors, with camp heatlynarters at  ThRna, from 
2%9-54. 

Camp 11. -2 1 trainees under 8hri H ~ r i  Hingh ( Surveyor ), 
aeebtetl by 3 instri~rtors, with camp heatltlnartors at  ThBna, from 
29-9-54. 
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Each trainee was given an area of approximately 28 square 
miles to survey on the 1-inch scalc in the course of about 4& months. 
Average out-turn per trainee during this period was 20 square 
miles. 

On completio~l of this plane-tabling, training in post-pointing 
was carried out for 6 weelts ( from the 18th February to the 23rd 
March 1955 ). 

176. Description of Country.-The country covered by the 
1-inch survey consisted of high, bare lills ranging from 3,000 to 
7,000 feet in height above sea-level. The country for post-pointing 
consisted of open 1)lains with low wooclcd hills along the eastern 
border. 

177. Miscellaneous.-Health of personnel was generally satis- 
factory. 

No. 20 ( PHOTOGRAMMETRIC ) PARTY 

Shr i  J. C. Ross, A.R.I.c.s..  M.I .S .  ( 11ld ), t o  6-5-54. 
Vgicer in churge :- Shri J. C. Sikka, B.A., a.nr I.S. ( Ind. ), from 7-5-54. 

178. General.-The headquarters of the unit remained a t  
Dehra DBn throughout the period undcr report. Thc party was 
transferred from the Geodetic and Research Branch Directorate 
to the Air Survey and Training Directorate from 1-5-54. 

179. Personnel.-The average strength of the party was 
2 Class I Officers, 2 Class I1 Officers and 16 Class III personnel 
( including 3 Clerks and 1 Record-keeper ). Mi. K. Hollan Hagen, 
United Nations' Technical Expert on Photogrammetry, remained 
attached to this unit as Chief Instructor. 

180. Areas Surveyed.- 
270 square miles of triangulation and height control 

for 1 : 25,000 surveys on the Multiplex Machino. 

181. Recess Duties.--Short courses of training for a month 
in the general principles of photogrammetry, including operation of 
the Multiplex and Wilcl Autograph A7 in particular, were conducted 
by Mr. Hollan Hagen for 20 Class I and 2 Class I1 Officers in two 
batches. Anothor batch of 12 Surveyors was given an intensive 
course of training on thcso machines, with a view to training then1 
as operators. Practical lessons wore also given in aerial triangula- 
tion and in the drawing of dotail and contours with this automatic 
plotting equipment Mr. K. Hollarl Hsgen was assisted in these 
courses by Srtrva Shri A. N. Gosain and G. B. Dm, Clms I1 Officers. 

182. Field Work.--Capt. I?. Rout ( Class I ) and Shri Katna 
Singh ( Surveyor, Seloctinn (hado ) cotn pleted the planirnetric and 
height control of about 270 square miles, covering Sheet 45 H/11, 
for -tho 1 : 25,000 1CRjnsthiLn Lead-Zinc Zone Survey, in Udaipur 
District. 

This wa8 required for the purpose of providing sufficient control 
for co~rlbination by the slotlJcd-te~nplat ruethod and of providing 
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about four point,s per overlap for setting nlodels in the Multiplex. 
In some strips it was nut possible to fix suitable control without 
wasting considerable time, and the distribution of control points for 
these strips was, t,herefore, arranged so that aerial triangulation 
col~ld be done in the M7ild Autograph A7. 

The mapping is to be carlied out with the help of the Multiplex 
equipment installed in the unit. 

183. Description of Country.-The area triangulated for the 
1 : 25,000 Riijasthiin Lead-Zinc Zone Survey consisted of low but 
intricate hills covered with nuxecl jungle and having cultivated 
fields mostly in the narrow valleys. 

184. Miscellaneous.-Professor P. B. Shahani of the Roorkee 
Engineering University was given a short course of training on the 
Multiplex Machine. 

Shri G. B. Das was sent to Roorkee to set up a Multiplex 
Machine purchased by the Engineering University. 

Shri Ratna Singh went to Darjeeling on duty, in connection 
with the mountaineering exhibition held there. 

ASSAM FLOOD SURVEY PARTY 

Ofleer i n  charge :-Shri V. P. Sharma, B.A. 

185. General.-The party waa raised with effect from 7-2-55 
and was employed exclusively on levelling and photo pricking for 
flood control inv~tigat~ions in Lakhimpur and SibsBgar Districts 
of Assam. The headquarters was a t  Shillong. 

186. Personnel.-The average strength of the unit was 1 Class 
I Officer, 3 Class I1 Officers and 63 Class 111 personnel ( including 
Clerks ). 

187. Areas Surveyed.- 
1.000 linear miles of double tortiary levelling. 
2,750 linear miles of tertiary levelling. 

188. Recess Duties.-The unit was raised during the field 
season and, therefore, hod no recess. 

189. Field Work.-The work wae divided between 3 camps, 
under Sarva Shri A. C. Chawla and Hari Singh ( Class I1 ) and 
8hri B. P. Ghildyal ( Surveyor ). It consisted of simultaneous 
double tertiary levelling and tertiary levelling, with photo pricking, 
and wae carried out by normal departmental methoh. 

190. Description of Country.-The country was generally 
flat, with patches of d e n ~ e  jungle and water-logged areas. Levelling 
wea restricted to open country and identifiable tracks in jungle 
a m ,  with the approval of the indentor. 

I 91. Miscellaneous.-The health of all personnel was satisfac- 
tory. 



PART 11.-MAP PUBLICATION AND OFFICE WORK 

VII. INTRODUCTION 

192. Progress of Map Publication.-Index maps D, E, P 
and G a t  the end of this report, show the progress of publication 
to-date for all standard series of modern maps, the maintenance 
of which is a departmental commitment of the Survey of India. 

193. Work of Map Drawing and Printing Offices :-The work 
of drawing and printing offices of the department for the period 
under report is described in three sections as follows :- 

Section I X  ( page 106 ) gives statistics of map publication, 
extra-departmental printing and map 
issues. 

Section X ( page 11 1 ) describes the work of the drawing 
offices and includes two tables which 
quantitatively summarize this worli. 

lCection X I  ( page 1 14 ) describes the work of the printing 
offices. 

194. Map Publication Policy.-In pursuance of the policy 
of decentralization of top0 mapping adopted during 1950, the Map 
Publication Directorate continued to be responsible for geogra- 
phical mapping and for those maps which formed the international 
mapping commitment of this department such as World Aeronauti- 
cal Charts ( ICAO ) and the I : M Carte internationale Du Monde 
series. The work on these jobs progressed steadily. 

In accordance with the decisions taken by the Government of 
India, the maps on scale 1 : 2 Million, comprising the Southern Asia 
Series, were revived during the period under report. This series had 
formed the departmental responsibility up to the year 1949 and was 
abandoned thereafter. Steps to bring the 21 maps of this series 
uptodate have been taken by putting four sheets in hand for 
mapping. Seo Index Map G. 

Among tho geographical maps, the 70-mile Political Map of 
India, English edition, was published in February 1950. Its second 
edition is now under pnhlication. The publication of the 70-mile 
Tourist and Physical Maps in English last year was held up  owing 
to certain con~ideratioi~s which hare not yet been concluded. 
The 67-milo R.ailway Map, I954 odition, and the 192-mile Map of 
India and Adjacent Clo~nt~ries, English edition, were also published. 
Several Statc Maps in English on scale 1 : Million, are in variou~ ~ t a g m  
of mapping or proving. The: new edition0 of the 40-mile Well 
Map and the 40-mile Road Map Are nearing completion. 
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A revised edition of the Map Catalogue incorporating changes 
since its last issue was taken up and work is progressing. 

The department had adopted the policy of producing Hindi 
editions in Devanauri script of the various general and geogra- 9 
phicctl map6 of Incl~a to meet popular demand. As a first step 
towards implementing this policy the 70-mile Political Map of India 
was published in 1952 and its second edition was published during 
the period under report. The Hindi editions of the 128-mile and 
102-mile Maps of Lndia and Adjacent Countries were also published. 
The work on the 70-mile Physical Map in Hindi is well advanced. 
Hindi editions of other general maps of India and 1 : Million State 
Maps are in the process of mapping and printing. The paucity of 
suitable typo founts in Hindi, however, persists and, therefore, it 
has not yet been possible to tako up tho publication of ally topogra- 
phical maps in Hindi. 

The policy of reverting to full colour specifications for new 
maps was steadily followed. During the period under report new 
editions of 109 topo maps, including 13 new publications, were 
published, of which 36 were in full colours. 

According to the reprint policy adopted in 1950, reprints of 
110 topo maps showing the latost political set-up were published 
in basic colours. 

Printing of the School Atlas which was ta,ken up a t  the instance 
of the Government of India is in an advanced stage of completion 
and tho Atlas is likely to be put on sale cluring the next year. 

In  addition to the normal work of the department, a large 
number of miscellaneous mapping and printii~g jobs were undertaken 
on behalf of various departmont,~ of the Central and the State 
Governments and for certain commercial firms. 



VIII. PERSONNEL OF THE MAP PUBLICATION 
DIRECTORATE AND OF HEADQUARTERS 
OFFICES EMPLOYED ON MAP DRAWING 

AND PRINTING 

Dehra Dtin. Director, Map Publication 

Colonel Gambhir Singh, M.I.S. ( Ind. ), to 2-1-55 and from 
8-3-55. 

Shri K. L. Dhawan, B.A., M.I.S. (Ind. ), fiom 3-1-65 to 
7-3-55. 

Deputy Director, Map Publication 

Shri C. T. Hurley, M.I.S. ( Ind. ). 

Assistant Director, Map Publication 

Shri J C. Sikka, B.A., A.M.I.S. ( Ind. ), to 7-6-64. 
Shri P. S. Shinghal, c.E., A.I.M.E., from 8-5-54 to 26-6-54. 
Shri L. J. Bagnall, B.SC., from 27-6-54 to 11-11-54. 
Shri G. C. Aggarwala, B.A., A.M.I.S. ( Ind. ), fiom 12-1 1-64. 

Attached to Headquarters Ofice 

Class 11 . . Officer Surveyor . . . 1 

No. I Drawing Office 

Oficer in charge- 
Shri M. R. Nair, B.A., M.I.S. ( Ind. ), to 30-4-54. 
Shri P. S. Shinghal, c.E., A.M.I.E., from 1-6-64 to 31-6-66 

and 1-7-64 to 1-11-54. 
Shri L. J. Bagnall, B.SC., from 1-6-54 to 30-6-54 and from 

2-1 1-64. 
Class 11 . . Officer Surveyors . . .. 2 
,, I11 Division I Survey Assistant . . .. 1 
,, 111 ,, Draftsmen . . . 10 
,, LII ,, I1 Plane-tablers . . .. 3 
,, III ,, I1 Draftsmen ( inoluding trainees ) . . 88 
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Photo-Litho Oflice ( Hithibarkaka ) 

Managers- 
Shri C. V. M. Hayman, to 16-1-65 and £?om 13-2-55. 
Shri B. C. Dutta, B.A., DIP. ( Tech. ), ( Leed.8 ), A.R.P.S. 

( London ). 
Class II . . Assistant Managers . . .. 2 
,, 111 Division I Technical Assistants . . . . 14 
,, 111 ,, II Reproduction personnel . . 157 

M a p  Record and Issue Oflice 

Oficer in  charge- 
Shri T. M. C. Alexander, to 31-8-54 and from 1-10-54. 
Shri L. J. Bagnall, B.SC., from 1-9-54 to 30-9-54. 

Works Oflice ( Hithibarkaka ) 

Electricul Engineer- 
Shri A. L. Sood. 
Clws 111 Division 11 Artificers ... 
,, 111 ,, I1 Drivers - 

Calcutta. Director, Eastern Circle 

Colonel R. S. Kalha, M.I.S. ( Ind. ). 

Deputy Director, Eastern Circle 

Shri K. C. G-~saiLl, B.A., M.I.S. ( h d .  ), to 7-1-66. 
Shri J. C. Berry, from 8-1-65. 

Attached to Headquarters Oflice ( Calcutta ) 

Class I - Deputy Superintending Surveyor- 
Cept. P. Rout, Engrs., B.SC. ( Eng. ), 
up to 21-11-54. 

,, I1 .. Officer Surveyor 1 
,, I11 Division I . . 1 
,, ,, I . . 1 to 1-10-64. 
,, 111 ,, I . . 1 to 18-1264 
,, 111 ,, 11 . .. 10 to 18-12-64. 
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No. 5 Drawing Ofice 

Oficer in charge- 
Shri H. H. Phillips, 13.9~. ( Hons. ), M.I.S. ( Ind. ). 
Class I . . Deputy Superintending Surveyor-Shri 

N. C. Sen, I3.com., to 30-9-64. 
,, I1 . . Officer Surveyors . . .. 6 

( one fiom 30-9-54 ) . 
,, I11 Division I . . . . .. 7 

( 3 from 15-5-54 and one from 30-9-54 ) . 
,, ,, 11 . . . . . . 78 

( Average ) 

Photo-Litho Ofice 

Managers- 
Shri K. L. Dev, to 11-4-54 and again from 23-5-54. 
Capt. P. Rout, Engrs., B.SC. ( Eng. ), from 12-4-54 to 22-5-64. 
Class I1 . . Assistant Managers . . .. 2 
,, 111 Division I . . . . .. 11 
,, III ,, 11 . . 126 ( average ). 

Engraving Oflice 

Class I1 . . Assistmt Head Engraver .. 1 
,, 111 Division I . . . . .. 1 

to 12-12-64. 
,, TJ[I ,, I1 ." .- . 21 

Dehra Diin. Director, Northern Circle 

Shri P. A. Thomas, A.R.I.c.s., M.I.S. ( Ind. ). 

Deputy Director, Northern Circle 

Shri M. M. Ganapathy, R.A., M.I.S. ( Ind. ), to 2-1-66. 
Shri P. A. Thomas, A.R.I.c.s., M.I.S. ( Ind. ), from 3-1-55 to 

19-1-55 ( in addition to his duties as Director, Northern 
Circle ) . 

Shri K. C. Gossin, B.A., M.I.S. ( Ind. ), horn 20-1-66. 

No. 2 Drawing Oflice 

Oflcer in charge- 
Shri N. L. Gupts, c.m., M.I.S. ( Ind. ). 
Clme 10: , Officer Surveyors ... .. 2 
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No. 2 Drawing Ofice.--concld. 

Class 111 Division I Surveyors 7 ( One up to 8-10-54) 
( One up to 610-54 ). 

,, III ,, I Survey Assistants 2 ( One up to 2-6-54 
and one up to 10-2-55 ). 

,, I11 , I Draftsmen . . .. 3 
,, I11 ,, 11 Plane-tablers . . .. 2 
, , TI1 ,, I1 Air Survey Draftsman .. 1 
,, III ,, I1 Draftsmen ( including trainees ) . . 59 

Photo-Zinco Oflice 

Manager- 
Shri P. N. Kirpal, B.A., Dip. in Printing ( London ). 
Class I1 . . Assistant Managers . . .. 2 

I )  I11 Division I Technical Assistants . . . .  4 
,, 111 ,, I1 Reproduction Personnel . . 68 

Letterpress Printing Section 

( Under Director, Geodetic and Research Branch ) 

Assistant Manager- 
Shri s. N. Sen, from 12-8-54 to 17-12-54. 

Assistant Supervisors- 
Shri H. H. Williams, to 12-6-54 and from 13-10-64. 
Shri K. P. Bhattacharya, &om 13-6-64 to 12-10-54. 
Class I11 Division I Technical Assistants . . . .  2 

,, IlI ,, I1 Proof Readers . . .. 3 
,, I11 ,, II Compositors . . . . 21 
,, I11 ,, I1 Letterpre~s Printers . . . .  6 
,, I11 ,, I1 Machine Feeders . . .. 7 
,, 111 ,, 11 Monotype Operators-Keyboard . . 3 
,, lII ,, I1 Monotype Operators-Casters . . 4 
,, ILI ,, I1 Stereo Typers . . .. 3 

Bangalore. Director, Southern Circle 

Colonel J. S. Prsintal, A.M.I.S. ( Ind. ). 

Deputy Director, Southern Circle 

Shri J. C. Berry, M.I.S. ( Ind. ), to 30-4-64. 
Colonel J. S. Pdntal, A.M.I.S. ( Ind. ), from 1-6-64 to 4-6-64. 
Shri M. R. Nair, B.A., M.I.S. ( Ind. ), from 6-6-64. 
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No. q Drawing Office 

Oflcer in charge- 
Shri B. B. Kuttappa, A.M.I.S. ( Ind. ). 
Class II . . Officer Surveyors . . .. 3 
,, I11 Division I Surveyor . . . . .. 1 
,, I11 ,, I Survey Assistants . . .. 3 
,, I11 ,, I Draftsmen . . . .  3 
,, I11 ,, I1 Draftsmen ( including trainees ) . . 67 
, , I11 ,, I1 Plane-tablers . . . .  3 



IX. PUBLICATIONS, EXTRA-DEPARTMENTAL 
PRINTING AND MAP ISSUES 

195. Publications and Extra-departmental Printing.-The 
publications of the department and the printing done for other 
government ciepartments and for the pu1)lic during the period under 
report are summarized in the following tables :- 

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

The total progress made up to the end of the period under 
report in publication of the main series of topographical and geo- 
graphical maps producod by the department is given in Table 11. 
Table 111 shows the letterpress publications for the period. 
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Table 11-Progress in Publication of Modern Topographical 
and Geographical Maps 

Note :-In the Carte Internationale du Monde Series are also included thoee sheets of 
the modified international style on l : M scale which have been published for 
the Defence Services and Aviation but which have not as yet been issued on 
regular international style. 

* 233 half-inch sheets in addition arc also current which previously formed the 
departmental responsibility. They will remain such until replaced by one-inch 
sheets in due course. 

t In additinn, 103 qunrtcr-inch sheets have been published in modern style, 
hut wholly or partly based on old surveys. 

1 In mddition, 63 8hcet.s have been published in modern sLyle but wholly or 
partly based on old surveys. 

Table 111-Letterpress Publications 

I 
INDIA 

I 
I 

I _ -  

1. Supplement, to Conernl Rcport 194740. 
2. Secondary T.rvclling Pamphleta ( 3 Pamphleta ). 
3. Technical F'uper~ NOA. 6 and 8. 
4. Tide-T~hles for the Port of Bombay, 1956 including 3 Reprinta. 
6. Title-'rnblen for tho Port of Rangoon, 1966 including Reprint. 
8. Tide-Tablw for the Port of Kandla, 1965. 
7. Tide-Tables, Indian Ocean, 1966. 
8. Tide-Tablea for the Hooghly River, 1966. 

TERBITORIES -- 
1 : 2M I-- 

Southern 
Asia 

Series 

-- 

. . 
21 

. . 

. . ,, 

INDIA AND ADJACENT 

1" = 4 
miles 

8 

241t 

. . 

140 

I 1" = 1 1 1" = 2 

Oile I miles 

--- 

Maps Published 

Primary 

I I 
. . I 2917t / 15. 

Carte 
Inter- 

nationale 
du Monde 

. . 

29 

. . 

. . 

29 Total ( Appro.. / 

- - - 

. . Compiled . . 
Remaining 

1:M 

4639 1 140 1 389 

- 

. . 

World 
Aeronautical 

C h a h  
( I.C.A.O. ) 

. . 

Primary . . 
Compiled . . 

State 
maps 

1722 ( 125 
I 

.. I . . 
--- 

. . I ;, 

. . 
23 

. . 
1 

23 
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Table 111-( contd. ) 

Handbook of Topography, Chapter VI. 
Levelling of Precision in India, Sheet No. 53. 
Genera Report 1951. 
Grid Data Tringulation Pamphlets ( 2 Pamphlets ). 
Auxiliary Tables Parts I and 11. 
Historical Records of the Survey of India, Volume 111. 
Journal of the Institution of Surveyors ( India ). 
Diagrams and Descriptions of Bench-Marks. 
Indian Forester ( 12 Journals ). 
Indian Forest Records ( 2 Records ). 
Indian Forest Bulletins ( 10 Bulletins ). 
Indian Forest Leaflet No. 138. 
Index of Indian Forester Volumes 78 and 79 for 1952 and 1953 respeotively. 
Brochure of the Forest Research Institute and Colleges. 
IV World Forestry Congress Pamphlet. 

1. Annotated Index and Glossary of Survey of India, War Records 193946. 
2. Historical Records of the Survey of India Volume IV. 
3. Secondary Levelling Pamphlets ( 6 Pamphlets ). 
4. Teohnical Reports Parts I and 11, 1962. 
6. Supplement to General Report, 1951. 
6. General Report 1952. 
7. Handbook of Topography, Chapter X. 
8. Accounts Pamphlet, Chepter III. 
9. Instructions to Plane-tablere. 

10. Auxiliary Tables, Part V. 
11. Tide-Tables. Indian Ocean 1966. 
12. Tide-Tables, Rangoon River, 1966. 
13. Tide-Tables, for the Port of Bombay, 1956. 
14. Addendum to Secondary Levelling Pamphlet 76. 
15. Teohnioal Papers Nos. 9 and 10 ( 2 Papers ). 
16. Journal of the h t i tu t ion  of Surveyors ( India ). 
17. Instructions for uee with the Surveying Officer's Medicine Chest. 
18. List of Officers in Survey of Inch,  1965. 
19. Indian Forester, May 1965. 
20. Lecture notes on Wood Technology. 
21. Indian Forest Bulletine ( 3 Bulletins ). 
22. Indian Foreet Records ( 6 Records ). 
23. Monograph of Indian Trees ( 5 monographs ). 
24. 8th Silviculture Conference 1961 ( Parta I and I1 ). 

Agmesk Labels. 
Photo for General Report - 1961 - Brig. Heaney. 
Photoe for General Report 1962 :- 

( o ) Bhadra Dam Site. 
( b ) Mr. Cowen of Burmah Shell & Co., watchea plane-tahlers. 

Photo for General Report 1954 - Photo of Wild A-7 Machine. 
Identity Carda for Emt-Wed Bengal Boundary Survey personnel. 
Illustrations to technical paper No. 8 - Photo of Mount Everest. 
Work for God. Epigraphiet in India. - Photo of Rao Bahadur K. N. Dikshit. 
Misoellaneone Work for departmental use - Letterheads. Index Cards, etc. 

1. Certificate of Thermometer, Form NIF-83 - for National Instrument Faotory. 
2. Agmark Labels. 
3. h l l a n e o u a  - Departmental Forma, Letterheede, eto. . 
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Out-turn of Letterpress Sections 

196. Map Issues.-The issues of both departmeiltal and 
extra-departmental maps 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 the 31st 
March, 1955 of both departmental and extra-departmental series 
that are normally stocked for sale. 

Impressions Pulled 
-- 

15,60,782 
-- 

6,99,776 
-- 

22,60,657 

Sections 

Dehra Dim . . 
Calcutta . . 
TOTAL . . 

Items or pages published 

1,369 

200 

1,569 

Copies Printed 

13,81,276 

13,09,992 

26,91,268 





PUBLICATIONS AND ISSUES 

Table V-Stock of Maps 

(This table gives the stock as on 31st March 1955 of Departmental maps and of those Extra-departmental maps of which stocks are held for eele ) 

- / CALCUTTA 
I 

1 UEHRA DON I BANGALORE I DELHI 1 TOTAL 
I i 

I 

DEPARTMENTAL MAPS 
I 

I 

4,617 9.034 1 2,632 1 5.064 
I 

1 : 2 M Sou%ern Aaia Series . . .. I I I 35 I 70 

1 : M Certe Internetionale du Monde I 7,848 1 23,644 12,BPO 26,260 1 220 1 330 
I 1 I 

I : M World Aeronautical Charts ( I.C.A.O. ) .. I .. . . 
1 : M India end Adjecent Countries Series * 11,244 I .. . . .. I .. 

Quarter-inoh topogrephiod mepe . . 62,440 1 3,76,621 4,52,822 1 6,300 1 6,500 

7'496 

58*293 1 
I 

Half-inch topogrephioel mepa ( Primary I 
m d  compiled ) . . . . 1,20,992 1,31.448 2,09,065 1 236,192 8,475 8,775 ! 

One-inoh topogrephicel maps . . 6,68,826 7~53,238 17,24,712 ; 17,54,935 1 47,849 48,249 

Grnerel maps of Indie . . . !  3,036 1 3,782 1 43.286 77,184 1 1,734 1 1,934 

in etook 

Number of 
oopies 

in etook 

Present 
faoe value 

Re. 

I I 
5,303 234 434 1 I 

Maps of States . . . . . . 1,943 991 2,400 / 4,630 11,718 I 1 

City end Town Guide mepe . . .. ' / 9,803 21,044 1 26,120 1 59,666 194 1 204 1 870 1 1,709 1 36,987 82,703 
I I I 

140 Misoelleneous maps, charts and diegrams . . 1 9,989 1 1H.818 28,807 / 29,246 140 1 118 , 179 1 39,054 ( 48,383 
1 

EXTRA-DEPARTMENTAL MAPS I 1 
STOCKED FOR SALE- ' 

1 1 I 
I 

I 
I 

1 : 2 M Extension of Southern Asie Series- ' I 

( HIND 1080 Ehies ) . . . . 1 3,875 1 7,750 3 , i ~ o  I 6,714 I 175 I 350 i 310 620 / 7,810 1 16,434 
I I 

1 : M Modified Carte Internetionale du Monde / 1 I I I 
I I 

( Army/Air etyle ) HIND 5000 series . 1 16,873 I 
49,719 la,S56 1 39,640 

067 1 2*001 / 117 
300 i 33p213 

01,660 

Cantonment plane . . . . 

Forest mape . . . . . . 

Manopume and Radius maps . . . . 
Miacellaneoue maps, oharts and diagrams . . 

I I 
1,209 2,418 55,66 ! 1,11,3L4 46 92 1 19 16 1 66,936 1 1,13,860 

I 

. . . . 1,89,275 4,11,040 1 . . . . 
1 .. 1 . .  1 1.69.275 , 4,11,040 

I I 
2,013 4,667 1 20,255 216 , i i 0  I 48 77 1 22,632 42,178 

. . . . I . . . . . . 494 213 ' 494 213 
1 

- I 

- - - - I  
I _  -- -- 

I I 
TOTAL . 1 9.16.412 1 11.04.149 26,89533 3;48,942 66,286 69,419 1 89.668 1.01.513 37.01.798 1 46.24.263 

I I 

This aerie8 beu been abandoned. 





X. WORK OF DRAWING OFFICES 

197. No. I Drawing Office, Dehra DCin.-This Drawing Office 
was employed on new and revised compilatioas ant1 mapping of 
the undormentioned categories of maps.- 

( n ) World Aeronautical Charts and Landing and Apl~roach 
Charts ( I.C.B.O. ) of India, as thcse form part of the 
international coillmitmcnt of the department. 

I b ) Geographical and general maps of India, English and 
Hindi Editions. 

( c ) Forest maps as required by the Forcst Depnrt1nent.s 
of various States. 

( d  ) Paid-for extra-departmental jobs sponsored by the 
Central and State Governments and Commercial 
firms. 

The main activities of this office were oi.ganizcd as follows :- 
( a ) Acronauticnl Chnrt 8ection.-A section of averago strength 

of 7 Draftsmen was employed on preparation of VCTorld Aerona~~tical 
Charts ( I.C.A.O. ) covering India on scale 1 : 1,000,000. Out of 
the 23 charts allotted to India, compilation and drawing of two 
charts remained uncomp1ete.d for various reasons. 

Preparation of Instrument Approach and Landing Charts of 
31 aerodromes of India was in hand. No progress was made in the 
mapping of three Obstruction Charts which remained under reference 
with the Director-Goneral of Civil Aviation. 

( b ) Geographical Section.-Two sections consisting of about 
16 Draftsmen, completed the mapping of Hindi and English Editions 
of the 70-milo Political and 102-mile Maps of Tndia, and reissue of 
67-milo Railway and 40-mile Road Maps of India. Fair mapping 
of 128-mile Map of India and 70-milo Physical Map of Tn&n in 
Hindi was also comldoted. Rair mapping of 1 : 1 M C.I.M. Sories 
maps, 40-mile \Val1 Map of India and 70-mile Tourist Map of India 
continued. 

Fair mappiirg of 2 : 2 M Southorn Asia Series maps was 
started during the yeas under report. 

( c ) Miscellan,aous Section.--Two ~octions consisting of 22 
Draftsmen prod~iced throe 40-mils Rcgional Tollri~t Maps, 160-milo 
Map of India surprintod over Enropc, 32-inilo Hydrological Map 
of RLjasthRn, 16-mile Post and Telegraph Map of RlijasthWn, and 
4-milo map showing area irrigated by Hirliknd Reservoir. I n  
addition the Rodion w,w ongaged on completing ( s' ) scrutiny of 
fair originals of maps proparod by different departments of Stato 
and Cfintml Govornmcnts, for direct printing ; ( ii ) preparation of 
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correction prints for reprint of one-inch sheets of Southern Cirole 
area, and ( iii ) proof examination of the School Atlas, 32-mile Map 
of India showing Powor Stations and Transmission Lines and 32-mile 
Irrigation Map of India. 

Work was started on reissue of the departmental Map Catalogue 
arid its Supplement. 

( d ) Forest M a p  Section.--About 8 Draftsmen were employed 
on mai~lt~enance cf office oopies in respect of forest maps and prepara- 
tion of new editions of forest maps for the contributing States. 
Paid-for work was also undertaken for some of the non-oontribut- 
ing States. 

( e ) Shading Section.-3 Draftsmen were employed on pre- 
paration of shade originals for geographical and topographical 
maps. They also carried out scrutiny a.nd correction of a few 
shade originals submitted by the Regional Directors for publication. 

( f ) Examination and Reference Section.-This section of about 
7 Draftsmen carried out the final examination of all departmental 
maps submitted by the drawing sections for publication. This 
section also carried out the preparation of boundary reports on the 
external boundary of Indin in respect of all departmental and extra- 
departmental maps. Besides, it maintained up-to-date portfolios 
of maps, boundary sets and departmental charts and tables used 
for reference purposes by the department. 

( q ) Maintenance Section.-This section of about 6 Draftsmen 
was employed on collection of map information and corrections 
from various Government Agencies through " Traveller " sets 
on &inch scale maps covering the whole of India and posting them 
on tho office copies of the maps concerned. 

198. No. 2 Drawing Office, Dehra Diin.-The main work of 
this Drawing Office was organized MI follows :- 

( n ) Drawing Sections.-Compilation of new maps, reissue 
of current maps and necegsary drawing work for reprints of 116 
topographical maps, on 1-inch, +-inch and a-inch scales were corn- 
pleted. In  addition, work on 1 : 1 M State Map of Riijasthiin, Hindi 
Edition, was finalized. 

( b ) Maintenance Section.-The section's main function wee 
the maintenance of office copies of maps covering the area of the 
Northern Circle and correspondence with the State Governments 
for obtaining information regarding changes in administrative 
bound~riea owing to political integration and mergor of States. 

199. No. 4 Drawing Office, Bangalore.-The Drawing Office 
waa engaged on mtnpilation of new maps, migsueg of new editions 
of current m a p  ant1 acceNaory drawing work for the reprints of 
topographical map8 on 1 -inch, &-inch and f -inch scales pertaining 
to the aroa of Southern Circle. 

It elm organized map sales and maintained all technical recorh 
for the Cirole aa heretofore. 
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Table V1-New 4ps 
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zoo. No. 5 Drawing Office, Calcutta-Besides the normal 
work of reissue, reprint and revised editions of departmental *-inch, 
&inch, 1-inch maps and map maintenance work, this office completed 
a, large number of extra-departmental jobs for other government 
departments and private indentors. Air survey compilation and 
fair drawing on 2-inch scale of seventeen sheets covering Gandak 
Barrage Scheme area were completed for publication on 4-inch 
scale. 

A fairly large number of items of stationery such as, water 
colour cakes, water-proof inks, pencils and tracing linen were tested 
for the Central Stationery Office, Calcutta. Correct spellings 
( in English and Hindi ) of names were supplied to different Rail- 
ways and the Post and Telegraph Department. 

201. Summary of Drawing Work.-Table VI gives the number 
of new maps completed in the various drawing offices and field 
parties during the period under report and also the number of maps 
in hand a t  the end of the period. 

Table Vn: shows the present state of progress an work involving 
new editions and reprints of departmental and extra-departmental 
maps. 



XI. WORK OF PRINTING OFFICES 

202. Photo-Litho Office, Hathibarkala, Dehra Din.-Besides 
normal departmental maps, a large number of extra-departmental 
jobs were printed during the period under report. Different kinds 
of lithographic printing were carried out for Central and State 
Governments. Some of the important jobs printed are listed 
below :- 

( i ) Maps, drawings, plans, were printed for irrigation 
schemes, road and canal construction and technical 
development schemes. 

( ii ) Posters and brochures were printed for Central Water 
and Power Commission and Defence Department. 

( iii ) Diagrams and charts for the annual reports of various 
Government departments. 

( iv ) A number of working plans and forest maps were 
printed for the various forest departments. 

203. Photo-Zinco Office, Dehra Diin.-In addition to the 
printing of departmental maps, charts and other publications, a 
fairly large number of extra-departmental maps, charts, diagrams 
were printed for other Central and State Government departments. 
A dictionary, " Mahan Kosh ", in Gurmukhi was also printed for 
the Director, Punjabi Department, P.E.P.S.U. 

A total of 18 Indian Other Ranks ( Corps of Engineers ) were 
given t.raining in different trades of map reproduction. 

204. Photo-Litho Office, Calcutta.-Besides printing the stand- 
ard departmental maps, a large number of extra-departmental 
and commercial jobs were printed off during the period under 
report. Various kinds of lithographic printing, listed below, 
were executed for other Government departments. 

( i ) A large number of drawings and sketches for the 
Engineer-in-Chief, Calcutta Urban ElectrXcation 
Project, Eastern Railway. 

( ii ) All-India Railways and Central Railway Map for 
Central Railway Time-Table. 

(iii) All-India, Railways and Emtern Railway Map for 
Eastern Railway Time-Table. 

( iv ) A large number of Part Drawings of Railways, for 
Central Standard Offices, Kanchrapara, Ministry of 
Railwasp. 

( u ) Seotion Paper, etc., for Controller of Printing and Stam 
tionery, Cdcutta. 

( ui ) Agmark Labels for Agricultural Marketing Adviser 
to the Government of India. 
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( vii ) A large number of drawing speci6cations for Controller 
of Patents and Designs, Calcutta. 

(viii ) Englargement of top0 maps for Government of 
Travancore and Cochin. 

( ix ) Forest maps of Ranchi District for Chief Conservator 
of Forests, Government of Bihiir. 

205. Engraving Office, Calcutta.-This office continued to be 
mainly employed in bringing uptodate the engraved plates of 
the 1 : M Carte Internationale Du Monde Series. 

A fairly large number of stan- plates of the above series 
were strengthened by Electro-deposition process, in order to keep 
the plates suitable for receiving further uorrections. 

l'n addition to the above, miscellaneous departmental jobs, 
symbol tables, scales, etc., extra-departmental jobs like charts, 
graphs, invitation cards, dies, etc., as well as repair work of the 
old standing engraved plates and training of the junior Engravers 
in skilled artistic work, were also undertaken. 

206. Equipment.-There has been no addition to the equip- 
ment held in the various reproduction offices during the year 
under report. 

207. Printing Statistics.-Statistios relating to the various 
map printing offices of the department will be found in Section 
IX of this part of the Report ( page 106 et seq ) and irl Table VIII 
below. Tables I X  and X which follow, give information regard- 
ing the out-turn of the Process Engraving and Copper Plate 
Printing Sections respectively. 

Table VIII-Out-turn and Cost of the Photo-Litho Offices 
I 

l a p a  1 I 
printed ' Work 

I (depart other 
mental I than 

and I maps 
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1 mental) 1 
.---- 

1. Dehra D4n 

(a) Map Puhli- 
cation M6.r 1 303 207 

Circle nn 

Total ex- 
penditure 

of the 
printing 

offices 
during 

report 

Rupees 

4,66,2di 

2.38.138 

Number 
of 

impres- 

Number 
of of zino nep- ' 

atives prepared ~lumber,prepared 

I 

I 

4,122 6,390 

1.rt8 1,980 

4,22,408 

11,26,787 

of 
out-turn 

4,42,913 

13,17,417 

2. Calcutta I 
I 

8 1 0 n u  at office 
pulled ratea 

Emtern Cirole ' 224 : 6,264 

I 

62,112,623 

,.sl,?ss 

23,66,209 

84,90,620 

t 

Rupees 

6.67.703 

2.16.801 
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Table IX-Out-turn of Process Engraving 

- 

Process Engraving Section 

Blocks Impressions Blocks Impressions 1 prepared 1 p d e d  prepared 1 pded 

Name of the 
F'rinting O5ce 

Msp Publication 
Ofice . . 1 Nil 1 Nil 1 Nil 1 Nil 

Colcrttta 

Eestern Circle . . 

Half-tone work 
--- -- 

I 

Table X-Out-turn of Engraving Office Copper 
Plate Printing Section ( Calcutta ) 

Line work 

I 

Impressions pded  



PART 111-GEODETIC WORK 

XII. ABSTRACT OF GEODETIC OPERATIONS 

208. General.-Purely geodetic operations include miscel- 
laneous computations and rosearch, preparation and publieation 
of records, observatory work ( astronomical, magnetic, seismologi- 
cal and meteorological observations ), measurement of geodetic 
bases, principal triangulation, geodetic levelling, determination of 
precise latitudes, longitudes, azimuths, gravity observations and 
prediction of tides a t  38 ports between Suez and Singapore. A 
complete account of all geodetic work is published regularly in 
Part I11 of the Technical Roport, now redesignated as Geodetic 
Report. 

The following is a brief rr'szsme' of tho geodetic oporations 
cai~ied out from 1st April 1954 to 31st March 1955, further details 
of which will be published in the Geodotic Report 1955. 

209. Triangulation.-The geodetic triangulation carried out 
to provide control points a t  Bh5kra Dam site in Punjab was 
completed. 13 stations and 7 intersected points were fixed by 
triangulation and observations for deviation of the vertical a t  2 
stations and for azimuth a t  1 station were also taken. 

A programme of-' geodetic triangulation was undertaken in 
South India ( Tmvancore-Cochin ) to link the Malabiir C~ast .  
Series to the Great Arc Meridional Series. Only one-third of the 
programme could be completed during the period under report. 

210. Levelling.-- 1 188 linoar miles of levelling of secondary 
precision ant1 62 linear miles of double tertiary levelling was 
carried o ~ i t  in Bihiir. Wost Bengal, Assaln and Nopiil for providing 
height oontrol in connection with the flood control surveys. 203 
linear miles of sccondarjr levelling was run along the seacoast in 
Icutch, Saur6shtm snd Bombay to connect the tidal stations to 
the Indian Mean Sort-level Net. 

21 I .  Gravity .-Ob~ervations wore taken a t  469 stations with 
tho Worden Gravimeter in Nel)Kl, Eaqt Pnnjab, Madhya, Bhgrat, 
Matlhya Prctdesh, Bombay, Hyder~hiid and Uttar Pradesh. 

212. Deviation of the Vertical.-Observcttions for determination 
of lmth the components of tho tioviation of the vertioal were taken 
a t  24 atations. Laplace observations were taken a t  one station 

L ite area. only in Bhiikrct Dam '3' 
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213. Magnetic.-The magnetic observ;ltory a t  Dehra Diin has 
not been re-commissioned yet. Observations for horizontal and 
vertical force and cleclinations were taken a t  46 new stations in 
BihBr, West Bengal and Orissa. 

214. Computations and Publications.-Computation of geo- 
detic and topographical triangulation, height of Mt. Everest and 
other Himdayan Pcaks, reduction of gravity and astronomical 
observations, geoidal rive computations, adjustment of Nepiil 
triangulation of ( 1946-53 ) hnd other topographical triangulations 
in sheets 41 A, E and 47 A and Ii: wero carried out. 

Besides the above a number of Secondary Levelling Pamphlets, 
Technical Papers, Tide-tables, Historical Record Volume 111, General 
Rcpol-b for 1951, Supplement to Genoral Report ( 1947-50 ), Auxi- 
liary Tables Parts I, I1 and V ancl Chapter VI of Handbook of Topo- 
graphy were also printed. 

215. Tidal Work.--Tidal predictions for a nunllrcr of ports 
in the Indian Ocean have been carried out as usual a t  Dehra Diin 
and Tide-tables published. A touring tidal detachment carried 
out 31-clay tidal observations a t  5 secondary ports for obtaining 
the necessary latest tidal data. Harmonic analyses and investiga- 
tions and automatic registration of tides a t  11 ports were also 
carried out. 

2 I 6. Observatory Work.-Seismological and meteorological 
obsemation~, calibration, testing and repair of survoy instruments 
and maintenance of clocks have been carried out as usual. 

217. An abstract of Geodetic and geophysilial siirveys carried 
out in each State of the IncLian Republic and in the adjoining 
territory of Nepal is alphabetically arranged and givon below. 
Assam. 
Levelling.-Secondary levelling in connection with flood control 

survey work ( p. 129 ). 

Bihar. 
Geophysical work.-Magnotic observations a t  29 stations ( p. 122 ). 
Levelling.-Secondary Icvelling in connection with flood control 

survoy work ( p. 129 ). 

Bombay. 
Oeovphysicnl work.-Tidal observations a t  tho secondnry  port^ 

( p. 127 ). Gravity observations ( p. 122 ). 
Levelling. --Secondary levelling f ~ r  connecting tidal reference bonch- 

merk~ to Indian Mnnrl Sea-Level Not ( p. 127 ). 

Kutch. 
Leve2li~.-H~iecon(lary levelling for connectling tidal reference bench- 

marks to Inclian Moan Sea-Lovol Not ( p. 127 ). 
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Madhya Bhgrat. 
Geophysical work.-Gravity observations ( p. 122 ). 

Madhya Pradesh. 
Geophysical work.-Gravity observations ( p. 122 ). 
Madras. . 
Geodetic triu,nqulation.-Primary t,riangulation ( p. 129 ). 
Geophysical u701.k.-Tidal observations a t  the secondary ports ( p. 127 ) 

Nepll. 
Geophysical work.-Determination of both the compone~lts of the 

deviation of the vertical at  8 stations. Gravity obsorvationv 
at  46 stations ( p. 122 ). 

Levelling.--Double tertiary levelling in connection with flood corltrol 
survey work ( p. 120 ). 

Orissa. 
~ e o ~ h ~ s i c a l  work.-Magnetic observations a.t 7 stations ( p. 122 ). 
Punjab. 
Geodetic triungu1ntion.-Observations at  13 statiorls in coilnection 

with Bhdkrlt Dam Project work ( p. 127 ). 
Geophysical work.-Determination of both tho w~nponcrlts of the 

deviation of the vcrtical a t  8 stations in Punjab and 2 stations 
in the Bhiikra Dam area. Laplace obscrvations at  1 station. 
Gravity observations a t  178 statiorls (p.  122 ). 

Saurlshtra. 
Levelling.-Secondary levelling for connecting tidal reference bench- 

marks to Indian Mean Soa-Level Net ( p. 127 ). 

Travancore-Cochin. 
Geodetic triangulation ( p. 129 ). 

Uttar Pradesh. 
Geophysical work.-Dehrminntio~i of both the coml)onents of the 

deviation of tho verticd at  2 stations. Gravity observstions 
( p. 122 ). 

West Bengal. 
Geophysical work.-Dotormination of both the components of the 

deviation of the vertical at  4 stations in West Bengal area 
( p. 122 ). Magnetic observations at  10 statioiis ( p. 122 ). 

Levelling.-Secondary levelling in co~lnection with flood control 
survey work ( p. 129 ). 



XIII .  SURVEY REPORTS, GEODETIC AND 
RESEARCH BRANCH 

DIRECTOR :-{ShFInt. )4. Gulatee, M.A. ( Cantab. ), F.R.I.c.s., u.1.r. 

DEPUTY DIRECTOR :- ri E. R. Wilson. B.A., M.I.S. ( Ind. ), to 304-54 
( thereafter the post was abolished ). iSh . 

PRESIDENT. GEODETIC Sllri B. L. Gulatee, M.A. ( Cantab. ), F.R.I.c.s., ~1.1.9.  
AND RESEARCH BRANCH{ ( m. ). 

218. Summary.-The Geodetic and Research Branch consists 
of the Geodetic and Geophysical units, the Statistical Branch and 
the Instrument Repair Shop. 

219. Duties carried out .-( i ) Geodetic and Geophysical 
units.-These units deal with the geodetic and geophysical activities 
of the department and research in these fields. These comprise 
levelling of high precision, secondary levelling, gravimetric and 
magnetic surveys, tidal observations a t  ports, geodetic triangulation, 
high precision traverses and the observation of astronoirlical latitudes, 
longitudes and azimuths to a high degroo of l>rocision. The reduction 
and ovaluation of the results of field observations are carried out' 
during recess. 

This branch is also responsible for the work of the Tidal Party 
which prepares and publishes annual Tide-Tables of the Indian 
Ocean containing prediction of times and height3 of high and low 
waters a t  38 ports between Suez and Singapore. 

Other important functions of t.his branch are the preparation 
of auxiliary tables for projection of maps, grids and for other 
purposes ; the designing of computation forms ; the adjustnlont of 
b0t.h geodetic and topgraphioal triangulations and other survey 
data ; the preparation of pamphlets giving triangulation traverse 
end levelling data and the editing and proof-reading of technical 
publications of the department. 

( ii ) Staticrticnl Branch.-The maintenance of the geodetic 
remrds of the department and the issue of ctll types of data and 
misoellaneou~ information is the responsibility of the Statistical 
Branch. The Geodetic Branch Librarj and the 1,etterpress Printing 
Section are alm attached to this branch. 

( iii ) Im~trument Repair Rh*-p.-At present only the nucleus of 
an Instrument Repair Shop exist8 under the Observatory Section, in 
which the testing ant1 repair of various kinds of survoy irlstrumonts 
are being carried out. 
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The units forming the Geodetic and Research Branch consist 
Headquarters Sections, Computing Party, Tidal Party and No. 
Party. The Headquarters Socti~ns wero directly administered 

by the Director Geodetic and Research Branch. 
A detailed narrative of the work carried out during the period 

under report is given in the following pages. 

HEADQUARTERS SECTIONS 

220. Observatory Section.-This section carried out the 
usual seismological and meteorological observations, the comparison 
and maintenance of standards of length, the care and maintenance 
of delicate scientific and geodetic instruments, observatory clocks 
and other equipment, the issue of instrumental stores and equipment 
to the various field detachments of the circle. 

The new seismological observatory in the compound of Geodetic 
and Research Branch, fitted with the modified pattern of ' Milno- 
Shaw and Wood Anderson Seismographs', is in operation and is 
functioning satisfactorily. 

Preliminary nork regarding construction of the new magnetic 
observatory is in progress. Tho variometer ( La-Cour type manu- 
factured by Anderson and Sorensen ) for observing declination, 
horizontal and vertical forces, complete with photographic accesso- 
ries has been 1.ecoived for the new observatory. 

The &odetic Wild T4 theodolite was tested and its accessories 
mere adjusted for automatic recording of wireless time singnals. 
Practice observations were taken on a number. of clear nights. 

221. Instrument Repair Shop.-During the period under report 
254 instruments of various kinds were tested and calibrated. 
The main cnlibratiorl has been of Hunber Short Base 20-meter 
steel tapes calibrated in catenary against bays 1 4  of the 24-meter 
comparator. The other items calibrated were invar staves, 10-foot 
tapes, steel bands, crinoline chains. barometers ( Aneroid and Pltulin ) 
Besides these a number of other inhtruments such as theodolites, 
chronon~eters, compasses, levels and clocks were tested and adjusted. 

Repairs to 525 ~nrveying instrliments were carried out. 
These include glas8-arc, ~nicrornetor and vcrnior theodolites, high 
precision, ~econdary and tertiary levels, calculating maohines, 
prismatic and ordinary compasses, tide-gauges, wall-clocks, time 
pieces and pocket watches, chronometers, barometers, binoculars and 
sextants. 

Resido~ these t h e  now 42-component tide-predicting machine, 
the seismograph, Wilt1 A7 autograph and multiplex were attended 
to and kept in working order. 

222. Gravity Detachment.-The programme of gravity ob- 
eervations was carried out by Sarva Shri A. N. Rammathan end 
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C. M. Sapru with Worden Gravitneter. Observations a t  46 st&- 
tions in Nepll, 178 stations in Punjab( I ) and 245 stations in Madhya 
BhBrat, Madhga Pradesh, Bombay, Hyderiibsd, and Uttlar Praclesh 
were carried out for supplementing the existing gravity data. 

223. Magnetic Detachment.-Detailed magnetic observations 
for the determination of horizont,al force, vertical force and decli- 
nations were carried ont with the help of Q.H.M. 204 and a Watt 
type variometer which were tested and adjusted before proceeding 
to field. 

7 station* in Orissa, 29 in BihBr and 10 in West Rengal were 
obsewed. 

224. Deflection Detachment.-Both components of the 
deviation of the vertical were measured with the large 60-degree 
prismatic astrolabe a t  2 stations in Uttar Pradesh, 8 stations 
in Punjab, 4 stations in West Bengal and 2 stations in RhBkra Dam 
Project area. Further ast,rolabe observations were taken at  8 
stations in Nepal for studying t,he geoidal section between Harinagar 
T.S. and Maniislu Peak. Laplace observations were taken a t  one 
station only in the Bhiikra Dam area. 

225. Statistical Branch.-This branch is responsible for the 
supply of all forms of information and data ( triangulation, traverse, 
levelling, tidal, gravity, magnetic, astronon~ical, etc. ) to depart- 
mental and extra-departmental indentors, maintenance of geodetic 
records and the sale and issue of departmental forms and publica- 
tions. 

The Library and the Letterpress Printing Sections are also 
attached to this branch. 

( a ) Technical Pub1icntions.-A number of triangulation and 
levelling pamphlets, Supplement to General Report ( 1947-50 ), 
General Report 19.51, Technical Paper No. 8, Auxiliary Tables 
Parts I, I1 and V, Historical Records Volume 111, Handbook of 
Topography Chapter VI and Tide-Tables for various port$ were 
prepared and published during the period under report. 

( b ) Preservation and Maintenance of G.T. Stations and Primary 
Protected Bed-marks.-Annual reports on the condition of about 
3,100 G.T. stations and 2,000 Primary Protected bench-marks were 
received and considered. Repairs were scheduled to be carried 
out to 277 G.T. stations and 22 P.P. bench-marks at a cost of 
Re. 6,034-56 a. 

COMPUTING PARTY 

Rhri R. 8. Cbugh, M.A.,  A . M . ~ . R .  ( Tnd. ), to 27-4-64. 
0&1r in chnrgc : - Rhri V.  Rangan. M.A., from 28-4-64 to 27-C.54. 

Shri K.  Satyanarmyan~n, M.A., from 28-8-54. 

226. General.----The parent unit of Computing and Tidal Party 
WM eplit into two partiern, Computing Party and Tidal Party on 
28th April, 1954. The headquarters of the Computing Party 
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remained a t  Dehra Dfin throughout the year. The main task of 
the party during the period under report has teen computation of 
geodetic and topographical triangulations, computation of astrolabe 
observations for astronomical co-ordinates, deflection and geoidal 
rise, adjustment of co-ordinates and heights, compilation of trilangu- 
lation pamphlets, the printing of professional forms, auxiliary tables 
and technical papers and the training of Computers. 

227. Personnel.-The average strength of the party during 
the period under report was 1 Class P Officer, 1 Class I1 Officer, 
1 Surveyor, 1 Survey Assistant, 1 Scientific Assistant and 51 other 
Class I11 personnel including Trainees, Draftsmen and Clerks. 

228. Work at  Headquarters.-( a ) Computations.-The per- 
sonnel were employed mainly on the following tasks :- 

( i ) Coinputation and adjustment of the geodetic triangu- 
lation for Bhiikra Dam Project. 

( ii ) Computation and adjustment of topographical trian- 
gulations in Bariihakshetra, Dudh Icosi and Sun 
Kosi areas carried out by Eastern Circle and in sheets 
41A and E by the Southern Circle. 

( iii ) Computation of astromical latitudes, longitudes and 
azimuths observed in 1954-55 in various states. 

( iv ) Adjustment of triangulation data in sheets 47A and 
E and heights of stations and intersected points in 
sheets 44D, G, H, K and L carried out by No. 4 
Party. 

( v ) Gravity reduction of 51 stations in Nepiil, 70 stations 
in Riijasthiin, 110 stations in Bombay and 151 
stations in Madhya Bhdrat and Hayford Deflections 
for 56 stations and isostatic geoidal height for 43 
stations. 

( vi ) Com ilation of two grid data triang~~lation pamphlets P 
( vii ) Compilation of an ip-to-date list of gravity data in 

Tndia. 
( uiii ) Supply of trigonometricd, traverse, levelling and 

other geophysical data to departmental and extra- 
departmental indentors. 

( ix ) Drawing of originals of charts for triangulation 
pamphlets and diagrams, charts and indexes for 
t#echnical papers, topogml~hical handbooks, auxiliarv 
tahles and other publioations. 

( b ) Trclining--A batch of 3 Computers from Eastern Circle 
have completed a portion of their training in compntations and 
anothor batch of 10 Computers from Southern Circle have recently 
joined and are undergoing tmining. 
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Besides the above a number of publications, auxiliary tables, 
technica.1 papers and professional forms were examined and seen 
through the press. 

229. Field Work.-In main this is a sta,tic party but the 
following two detachments were formed and sent on field duty :- 

( a ) Shri K. Satyanarayanan with Shri J. B. Mathur and a 
Computer carried out observations for astronomical latitudes and 
longitudes of two stations, Amsot H.S. and Chilmeri h.s. in Uttar 
Pradesh. 

( b ) A second detachment under Shri J. B. Mathur* and one 
Computer carried out observations for studying the geoidal section 
between Harin'agar T.S. and Mangslu Peak with a view to refixing 
the position and height of the peak. 8 stations were observed. 

230. Miscellaneous.-Much progress could not be made with 
regard to  the compilation and publioation of a new series of complete 
data pamphlet for India, due t o  shortage of trained personnel. 

TIDAL PARTY 

Ofleer in charge : S h r i  R. S .  Chugh, M.A., A.M.I.S. ( Ind. ). 

231. General.-The parent Computing and Tidal Party was 
split up into two parties, Computing Party and Tidal Party, on 
28-4-64. The headquarters of the Tidal Party remained a t  Dehra 
Dfin throughout the year. The party was engaged on the following 
tasks :- 

( a ) Prediction of tides a t  38 ports between Suez and 
Singapore. 

( b ) Automatic registration of tides a t  11 ports. 
( c ) 31-day tidal observations a t  5 secondary ports. 
( d ) Harmonic analyses and investigntions. 
( e ) Calculation of Chart Datums for extra-departmental 

indentors. fiq 
( f ) Deodetic triangulatioh 'for Rhgkm Dam rite. 
( g ) Secondary levelling for connection to tidal stations. 

232. Personnel.-The average strength of the party during 
the period under report was 1 Class I Officer, 1 Class I1 Officer 
( on deputation to Government of Ceylon ), 2 S~irvoyors, 2 Survey 
Aht iants ,  1 Scientific Assistant and 30 other Clans I11 personnel 
including Clerks. 

233. Areas Surveyed.- 
3 square milea of geodotic triangulation for RhAkra 

Dam Site. 
203 linear miles of secondary levelling for connection to 

tidal statione. 
Short period tidal observations were taken a t  5 ports. 



SEC. XIII ] SURVEY REPORTS, G.  & R. B. 125 

234. W o r k  at  Headquarters.- 
( a ) Tide Tables.- 

( i ) Tide-Tables of the Indian Ocean and four separate 
pamphlets for the port of Icandla, the port of Bombay; 
the Hooghly R,iver, and the Rangoon River for the 
year 1955, were published. 

( i i  ) Advance predictions for 16 ports for the year 1956 
were despatched to the Hydrographic Departments 
of the U.S.A., U.K., Portugal and Japan and also 
to the Liverpool Tidal Institute and to the Indian 
Navy in accordance with standing arrangements. 
Advance predictions for 7 ports for the year 1956 
wcre also sent to the German Hydrographic Institute 
in accordance with freshly ~legotiated arrangements 
in cxchange of advance predictions of 4 Gernlan parts. 

Predictions for the remaining ports for 1956, as well 
as, advance predictions for certain ports for 1957 
are in hand. 

( b ) Analyses and Investigations.- 
( i ) Intensive analyses by the method of 1,iverpool Tidal 

Institute of one full year's observations, for the years 
indicated in brackets, of the follo~ving ports were 
completed :- 

Moulmein ( 1923 ), Vizagapatam ( 1952-53 ), Saugor 
( 1949), Aden ( 1952), Port Blair ( 1952-53 and 
1963-54 ), Bombay ( 1953 ) ; 

and those of the following ports are in hand :- 
Randla ( 1953-54 ), Mangalore ( 1953-54 ). 

( i i  ) Har~~lonic shallow water analyses for the new 42- 
cotnponcnt Dooclson-LBg@ Tide-Predicting Machine, 
based on primary prodictions also obtained on that 
machine, werc carriod out for the following ports and 
years :- 

Diamond Harbour ( 1948, 1951, 1952, 1953 ), Garden 
Reach ( 1948, 1951, 1952 1953 ), Saugor ( 1948, 
1951, 1952, 1953 ). Hooghljr Point ( 1952 ), Bombay 
( 19.52 ), Moulmein ( 1922, 1923 ), Amhorst ( 1883 ), 
Itangoon ( 1941 ) and Elophant Point ( 1930 ). 

( i i i  ) Harmonic analyses of 29-day tidal observations 
carriod o l ~ t  by the touring tidal detachment a t  KiXrwtZr, 
Mdvan, Knmta and Qanguli ( Coondapore, ), by the 
Hydrographic Department of the Navy at Ross 
Island, Tang Island. and Nancowry Harbour and by 
thc I'ort Officer K ~ n d l s  at Tekra, Khori and Jiifarwiili 
wcre completetl. 

( iv ) Calculations of Chart Datums from dry period hourly 
heighta of tides a t  Chiinclbili, North Point, DhBmra 
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and Talchua on DhBmra River were made for the 
Director, Central Water and Power Commission 
( Water Wing ). 

( v ) Iilvestigations were made of the coastal stability at 
Port Rlair and Cochin from tidal and levelling evidence. 

( vi ) Computations were done of percentage accuracies 
of predictions as compared against actuals of the 
Hooghly River ports, for many years, by different 
methods, namely, Riverain, Harmonic Shallow Water 
Corrections froni Kelvin and Doodson-L6g6 Tide- 
Predicting ma.chines, with and/or without tabular 
corrections, with a view t o  assess thoir relative suita- 
bility. 

( wii ) Investigations of relations between Head Water 
discharges, as measured a t  Swarupganj, into Hooghly, 
on account of variable freshets from year to year, 
and tides a t  the lower riverain ports of Garden Reach 
and Diamond Harboi~r are in hand for improvement 
of the predictions. 

( uiii ) Investigations regarding comparat,ive accuracies of 
predictions of Saugor and Bombay as open sea porbs 
n i th  and without empirical corrections and with 
Harmonic Shallow Water Corrections were made to 
decide which would be the best method for their 
predictions. 

( is ) Connections of coastal high precision levelling with 
tidal observatories in Kutch, Saur~shtra, Bombay, 
Madras ant1 01-issa were studied for adjustment of 
line3 . 

Investigations were completed of the secondary levell- 
ing connections to secondary ports on West Coast 
of Indih, where short period tidal observations have 
been taken from 1947 onwards. 

( i ) Holirly heights of tide levels were read off the tide-gauge 
diagrams for the following ports and years :- 

Aden ( 1952, 1953, 1954 ), Kandla ( 1963, 1954 ), 
Bombay ( 1951, 1953. 1954 ), Mangalore ( 1952, 1953, 
1954 ). Madras ( 1953. 1954 ), Vizagapatam ( 1953, 
1954 ), Port Rldr  ( 1953, 1954 ), Rangoon ( 1953, 
1954 ). Sai~gor ( 1950T 1951, 1952 ). 

( dl: ) Forrns and some tableg for t,idal computat~ion~ were 
designed anrl printorl . 

( i i i  ) Thorough revision w m  marle of bench-marks of 
reference ant1 levels of zeros of predictions and non- 
harmonic levels of a11 ports pltblishod as Tables IEI( a ) 
and HI( b ) in Tide-Tables of the Indian Ocean. 
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( i v  ) Noii-harnlouic tide-levels, time differences and rango 
ratios of some of' t l ~ e  secondary ports in the gulfs 
of Kutch and Cambay on primary ports in their near 
vicinities were computed and supplied to  the Botanical 
Survey of India. 

( v ) Monthly and annual Mean Tide Levels and/or Mean 
Sea-Levels were computed of 11 ports, where tide- 
gauges are functioning, from 1949 to 1953 for comple- 
tion of Chapter VIII Research and Technical Notes, 
Technical Report 1948-49, and for supplying to the 
International Hydrographic Bureau who publish 
them in their Bulletins Scientifique. 

235. Field Work.- 
( a ) Shri R. S. Chugh, Officer-in-charge Tidal Party carried 

out observations for geodetic t'riangulation in an 
area of 3 square nliles for providing control points a t  
BhZkra Dam Site in the Punjab. 13 stations and 
7 intersected points were fixed. He also took observa- 
tions for the deviation of the vertical a t  2 stations 
and for azimuth a t  1 station in the area. Two short 
base lines were also measured with invar wires. 

( b ) Shri S. I<. Bose ( Surveyor ), with one Leveller ran 203 
linoar miles of secondary levelling near the seacoast 
in Kutch, SaurLshtra and Bombay to connect tidal 
stations with Indian Mean Sea-Level Net. 

( c ) Shri A. R. Banerji ( Surveyor ) with 4 Recorders took 
31-day tidal observations a t  each of the secondary 
ports of MBlvan, KiirwRr, ICuinta in Bombay and 
Ganguli ( Coondapore ) and Cannanore in Madra,s. 

( d ) Automatic tide-gauge registrations were continued a t  
Aden, Icandla, Bombay ( Apollo Bandar ), Mangalore, 
Madras, Vizagapatam, Saugor, Diamond Harbour, 
Garden Reach ( Calcutta ), Rangoon and Port Blair. 

Tide-pole observations of high and low waters, during 
day-light,, were continued at  Bhavnagar. 

No. 14 PARTY 

Shri K. S. Singh, B .A.  ( Hone. ), to 30-6-54. 
Shri R. S. Chrrgh, M.A., from 31-6-54 to 274-54. 

*fleer in chnrge :-- C ~ p t n i n  K. L. Khosla. Engineers, ~ . s c . .  B.E. ( Civil ), 
A.M.I.E.,  from 28-6-54. 

236. General.--The recess activities of the party oonsisted 
of oomputations of high precision and secondary levelling, prepara- 
tion of prew copies of levelling pnn~phlets, examination of proof0 
of levelling pamphleto,  upp ply of levelling data to departmental 
and oxtm-departmental incientoru, and training of extra-depart- 
mental officers in levelling. 
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The fiold work consisted of secondary levelling in Bihiir, West 
Bongal ancl Assan1 to provide height control for Flood Control 
Surveys required by tho Central Water and Power Commission, 
and primary triangulation iu Madras and Travancore-Cochin States 
to link the Malabiir Coast Series and the Great Arc Meridional 
Section 8'-18". 

The field and recesii headqualbters of the party remained at 
Dehra Diin. 

237. Personnel.-The average strongth of the party was 
I Class I Officer, 2 Class I1 Officers, 6 Surveyors, 1 Survey Assistant, 
1 Geodetic Computer, and 15 other Class I11 personnel including 
3 Clerks. 

238. Areas Surveyed.- 
( a ) Secondary Levelling.- 

( i ) Bihiir . . . 467 linear rnilos 
( ii ) West Bengal . . . 3 13 linear rniles 
( iii ) Assam . . . 470 linear miles 

( b ) Geodetic Triangulation in Maclras ancl Travancore- 
Cochin States.- 

Reconnaissance . . . 955 square miles. 
Observations . . . 695 square miles. 

239. Recess Duties.-Two sections under Snrva Shri A. K. 
Bhattachajae ancl J. K. Donald ( both Class I1 ) completed all the 
computations of hlgh preci~ion ant1 seconc1ar.v levelling exeouted 
during the field season 1953-54, and also suppliccl levelling data to 
departmental and extra-departmental indentors. 

I n  addition, 13ress copies for five secondary levelling lines and 
examination of five levelling pamphlets wore completed. 

Two training courses in levelling, of one month duration each, 
were run during the recess and 6 officers deputed from the followhg 
states were given training :- 

( a ) 3 officers from Madras and I officer from P.E.P.S.U. 
Government joined the 1st course from 1-5-54 to 
3 1-5-54. 

( b ) 2 &cers from Madras Governmerit joined the 2nd 
co~irso from 1-6-64 to 28-6-54. 

240. Field Work.-( n ) Secondary J,evelling. - A national em- 
ergency having arisen due to floods in BihRr, Bengal nr~d Aswam, 
the entire levelling potential of the unit was mohilised for carrying 
ont secondary levelling for providing height cont,rol for Flood 
Control Surveys. 

Nine levelling detachments were formed and the work was 
organized a8 f011ows :- 

( i ) Four detachments under Sarva Shri A. K. Bhnttncherjee, 
J.  K. Donald ( both Class 11 ), 8. A. Mrrthilkrishn~n 
( Surveyor ) and I. M. Saklani ( Survey Asshtant ) 
were detailed for the BihLr area. 
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After completing their share of secondary levelling in 
the area, Shri A .  K. Bhattarcharjeo with his men 
moved to the West Bengal area, and Sarva Shri J .  I<. 
Donald and S. A. Muthukrishnari shifted to  the 
Assam area, while Shri I. M. Saklani continued in 
BihBr throughout the field soason, except for sozrie 
time in NepBl. 

467 linear miles of secondary levelling were carried out 
in the Bih5r area, including 62 miles of double tertiary 
levelling in NepB1. 

( ii ) Two detachments under Sarva Shri J .  Narasimhau( Class 
I on loan from Air Survey and Training Directorate ) 
and P. N. Sanyal ( Surveyor ) were detailed for the 
West Bengal area. 

Shri J. Narasimhan was replaced by Shri K. I(. Sawhney 
( Geodetic Computer ) in January 1955. - 

313 linear miles of secondary levelling were carried out 
in the West Bengal area. 

( i i i  ) Three detachmer~ts under Sarva Shri N. N. Joshi, 
Avinash Chandra and S. N. Nancli ( Surveyors ) 
were detailed for the Assam area. 

470 linear miles of secondary levelling were carried 
out in the area, including two river crossings, one a t  
Murkong Salek and the other a t  PasighBt. 

( b ) Cfeodetic triangulation.-One detachment, under Captain 
K. L. Khosla, Engineers, with one recorder, Shri K. S. Srivastava, 
Trig. Computer, was detailed to carry out primary triangulation 
in Madras and Travancore-Cochin S tabs  to link the MalabLr Coast 
Series and the Great Meridional Arc Section 8"-18". 

Reconnaissance of 955 square ~niles was cotnpleted and about, 
64 miles of the new triangulation series, named as the South-West 
Coast Series, was obscrvod covering itn area of 605 square miles 
with 8 stations of observations. 

241. Description of Country.-(a ) The area of secondary 
levelling varied from the cultivated plains of Bih5,r to the forests of 
North-East Assam. 

The BihBr area is well served with roads and railways. There 
are, howovor, numerons small and big water channels on the route 
of levelling and most of the srcn is inundated during the rainy 
Reason. 

The West Bongal area consist8 of ~rndulating lands in the North, 
covered either with forests or tea gardens, and cultivated plains in 
the south, with numerous small and big wator channels. The rivers 
Tista, Jaldhiik~ and Torsa flow through the m a  from north to  
south. Thie area in not well ~ervcd with roads and railways. 

Tho Rrahmaplltra River flows through tho northern portion 
of the A~sam area. Tlie aroa ~011th of the rivor  consist^ of cultivated 
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lands and tea gardens, and is served by roads. There is, however, 
only one railway line. 

The major portion of the area north of the river is covered 
with dense forests and undergrowth of cane-bralre and is infested 
wit11 wilcl anin~nls Y I I C ~ I  as tiger, elephant and wild buffalo. Tlie 
detachments working here experienced difficlilty in procuring local 
labour and transport. The usual means of transport in this area 
was either by elephant or by boat along water courses, both of which 
were very expensive. 

( b ) The area of geodetic triangulation in Madras and Travan- 
core-Cochin States varied from the densely forested hills of the 
Western GhZts in the east, infested with wild animals, to the flat 
coastal belt in the west. studded with cocoanut plantations and 
~~umerous  backwaters and lakes. The portion in between consists 
of open cultivated areas alternating with undulating plains, and is 
well served with roads. There is a t  present no rail connection 
between North ancl South Travancore-Cocliin. A rail link, how- 
evnr, tetween Erniikulam and Quilon is under confltruction. The 
area in the plains is very thickly populated and under intensive 
cultivation even the low hill-tops either have cultivated fields 
or are covered mibh rubber, cashew-nut and other useful trees. 
Travancore-&ohin and the neighbouring districts of Madras State 
have an additional monsoon, callecl the N.E. monsoon, in the winter 
months. 

242. Miscellaneous.-The health of the party was, in general, 
f a .  One contingent Class IV omployed in tho geodetic trinngula- 
tion detachrner~t was killecl bv a wild elephant in the forest near 
Kaliyar in Travancore-Cochin. 
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UNITED NATIONS REGIONAL CARTOGRAPHIC 
CONFERENCE FOR ASIA AND THE FAR EAST, 

15-25 FEBRUARY 1955, MUSSOORIE - INDIA 

LIST OF DELEGATES TO T H E  CONFERENCE 

( A ) GOVERNMENTS 

Afghanistan 
Major Amir Ahmed Khan, 

Royal Afghan Army. 

Belgium 
Mr. Raoul Clement Degroodt, 

Chief, Cartographic Service, 
Ministry of Colonies. 

Burma 
U Hla Khin Maung, 

Director of Survey. 
U KO Gyi, 

Superintendent of Survey. 
U Lun Pe, 

Superintendent of Survey. 

Canada 
Mr. W. H. Kller ,  

Director, Snrveys and Mapping Branch, Department of 
Mines and Technical Surveys. 

China 
Mr. Tsao, Mo, 

Adviser, Ministry of Intorior. 
Mr. Sun 'Tang-Hi~ell, 

Director, Depitrtlue~~t of Higher FGl~~cation, Ministry of 
Education. 

Dr. Tchen Hiong-Fei, 
Collnsollor, (!hinose Embassy, Paris. 

Mr. Tcheng Tse-Kooi, 
First Socrot,ary, Chinos(3 \<n~hassy, Baghdad. 

Mr. Y u Mou-(lhiang, 
Minidry of Tntclrinr. 
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Finland. 

Dr. T. J. liukkamaki, 
Finnish Geodetic Institute. 

France. 

M. Georges Laclavere, 
Ingenieur en chef-geographe, Institut geographique national. 

Germany ( Foderal Republic of ) 

Dr. Ing. Erwin H. Gigas, 
Director, Institut fur angewandte Geod~sie. 

India. 
Brigadier I. H. R. Wilson, 

Surveyor General of India-( President ). 

Dr. S. Gopal, 
Director, Historical Division, Ministry of External Affairs. 

Shri T. S. N. Murty, 
Research Officer, Historical Division, Ministry of External 
Affairs. 

C'olonel Gambhir Singh, 
Director, Survey of India-( Organizing Secretary ). 

Shri P. A. Thomas, 
Director, Northern Circle, Survey of India. 

81ui Bil. M. Gnnapathy, 
Deputy Surveyor General, Survey of India. 

Slwi B. L. Culatee, 
Director, Geodetic and Research Branch, Survey of India. 

Shri It. S. C'hugh, 
Officer-in-Charge, Tidal Party, Survey of India. 

Shri A. N. Ramanathan, 
Mathematical Adviser, Survey of India. 

8hri K. L. Dhawan, 
Director, Map Publication, Survey of India. 

Shri 0. T. Hurley, 
Deputy Director, Map Publication, Survey of India. 

Shri E. R. Wilson, 
Director, Air Survey and Training Directorate, Survey of 

India. 
Hhri .J. C. Sikka, 

Officer-in-C'harge, No. 20 ( Photo ) Party, Siirvey of India. 

8hri S. S. S~lnclrarn, 
I. N. Commissionetl Instn~ctor Officer, Naval Hydrographic 

Ofice. 
8hri M. M. flrinivasen, 

Central Silvicultnrist, F o m t  R.esearch Institute and Collegm. 
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Shri J. P. Mehrotra, 
Deputy Director ( Engineering ), Indian Standards Institu- 
tion. 

Shri S. R. Singh, 
Head of the Civil Engineering Department, Roorkee Univer- 
sity. 

Dr. Amarjit Singh, 
National Physical Laboratory. 

Shri Prem Prakash, 
National Physical Laboratory. 

Shri M. D. Mittal, 
Central Water and Power Commission. 

S b i  Prem Prakash, 
Deputy Collector, Allahabad, Uttar Pradesh. 

Shti A. K. Sen Gupta, 
Deputy Director of Surveys, West Bengal. 

Shri M. L. Sethi, 
Director of Mines and Applied Geology, Riijasthiin. 

Shri S. L. Malurkar, 
Director, Colaba and Alibag Observatory, India Meteoro- 
logical Department. 

Shd P. R. Purohit. 
Director of Land Records, Tripura. 

Shri S. M. Karayalar, 
Professor of Geography, Travancore University. 

Shri R. Giri, 
Statistician, Survey and Settlements Department, Madhya 

Pradesh. 

Indonesia 

Lt. Col. Sutarjo Surjosnmarno, 
Director, Topograpllical Survey, Ministry of Defence. 

Mr. Mas Muntaha, 
Director, Cadastre Service, Ministry of Justice. 

Lt. Rudy Emond Beaupain, 
First Assistant, Photogra~l~n~etrical Office, Topographical 
Survey, Ministry of Defence. 

Israel. 

Mr. Joseph Elster, 
Director, Survey Division, Ministry of Labour. 

Japan 
Dr. Naomi Miyabe, 

Chief Inspector, Geographical Survey Institute, Ministry 
of Construction-( Vice-Prcssident ). 
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Dr. Kanji Suda, 
Chief Hydrographer, Hydrographic Office, Maritime Safety 
Agency, Ministry of Transportation. 

Mr. Hideho Tanaka, 
First Secretary, Embassy of Japan, India. 

Netherlands 
Dr. W. Schermerhorn, 

Dean, International Training Centre for Aerial Survey. 

Philippines 
Lt.-Comdr. Sergio M. Maulawin, 

Chief, Operation Branch, Coast and Geodetic Survey. 
Mr. Mario Manansala, 

Chief, Cartographic Division, Coast and Geodetic Survey. 

Portugal 
Dr. Alvaro Brilhan te Laborinho, Counsellor, Protuguese 

Embassy, New Delhi. 

Thailand 
Mr. Chootragoon Suwankate, 

Division of Cadastral Survey, Department of Lands, Ministry 
of Interior. 

Capt. Chumphon Kulkasem, 
Division of Ground Control Survey Department of the Army, 
Ministry of Defence--( Rapporteur ). 

Turkey 
Major-General Ihsan Saref Dura, 

Director, Geodetic Survey-( Vice-President ). 
Lt. Col. Sevat Goktuna, 

Geodetic Survey. 
Maj. Eng. Tevfit Ates, 

Geodetic Survey. 

United States of America 
Colonel Frank A. Pettit, 

Photographic and Survey Section, The Joint Staff, U.S. 
Army, Department of Defence. 

Colonel Robert C. Miller, 
Office Chief of Engineers, Department of the Army. 

Captain Philip C. Doran, 
A~sistant Chief, Division of Geodesy, U.S. Coast and Geo- 
detic Survey, Department of Commerce. 

Mr. Charles R. Ferguson, 
Geographic Attache, American Embtassy, Tokyo. 

Mr. Cmnrad J .  Thoren, 
Geographic Attache, American Embassy, New Ilelhi. 
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( B ) INTERNATIONAL GOVERNMENT ORGANIZATIONS 

Pood and Agriculture Organization 
Mr. F. George, 

Agriculture Officer, Land and Water Use Branch. 
International Civil Aviation Organimtion 

Mr. J. Park, 
Chief, Aeronautical Information Services and Aeronautical 

Charts. 

International Hydrographic Bureau 
Rear Admiral C. L. Nichols, 

President, Directing Conl~~~it tee.  

( C ) INTERNATIONAL NON-GOVERNMENTAL 
ORGANIZATIONS 

International Organization for Standardizution 
Shri J. P. Mehrotra, 

Deputy Director ( Engineoring ), Indian Standards Institu- 
tion. 

International Union of Geodesy and Geophysics 
Mr. G. .Laclavere, 

Secretary-General. 

( D ) UNITED NATIONS SECRETARIAT 

Dr. P. S. Lokanathan, 
Executive Secrotary of the Economic Commission for Asia 
and Far East ( ECAFE ), representing tho Secretary- 
General. 

Dr. To-Lon Tohang, 
Chief, Cartographic Section, Burcnu of Ecolloluic Affairs, 
Economic and Social Affairs Department-( Executive 
Secrelary ). 

Mr. ,Jamns B. Orrick, 
Director of IJnited Nations Information Centre for India, 
Burma and Coylon. 

Dr. C. Y. Li, 
Chief, Milloral Rcsourcos Section, ECAFE, Assistant Sec- 

retary. 
Mr. J. R. Doan, 

Cartngraphic Section, Burorcu of Economic Affairs, Economic 
and Social Affairs Department,, Aeeistant Secrotary. 
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RESOLUTIONS ADOPTED BY THE CONFERENCE 

The Conference 

H ~ m a  TAEEN NOTE OF 

( i ) the present state of progress of the various nations of 
this region in the cartographic field, both as regards 
the methods in use in each country, and in respect of 
the grebt leeway required to be made up in the various 
cartographic fields before cartographic self-sufficiency 
can be sohieved, and 

( ii ) the notsble recent technical developments being 
initiated and pursued by the countries experienced 
in cartography which attended the Conference, 

TRUSTS that this mutual interchange of informatioil will 
prove a solid foundation leadmg to improved procedure and 
practice in the field of technical assistance, in that the advanced 
countries will be aware of t,he position and problems facing the 
various nations of this R'egion, and the latter, in their turn, will 
know where to apply for advice and assistance in the various fields 
of cartography. 

The Conference 

RECOGRIZES the desirability of connecting the Andaman and 
Nicobar Islands to the mainland of India, and that the most ex- 
peditious method of such connexion is by electronio measuring 
devices, 

OBSERVES that the limitations of existing electronio devices 
nscessitate a direct connexion of thcse islands to the triangulation 
extending along the coast of Burma, 

NOTES that Canada and the United States of America have 
highly developed electronic measuring devices and methods of 
opration, 

CONSIDERS that the connexion with Inclia-Burma of the out- 
lying islands would he a first step towards tho realization of the fax 
bigger task of linking the India-Burma triangulation to that of 
Indonesia and ultimately to that of Australia. 

RECOMMENDS that the countries having tho necessary equip- 
ment and experienced porsonnol for this type of work, such rn 
C a d  and the United S t ~ t o s  of America, should be approached 
by the intermhd govemn~ente with a view to dermining how thie 
project might be executed. 
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The Conjerence 

CONSIDERS that in view of tho remarkably accurate resnlts that 
are obtainable with the Vaisala Comparator of the Finnish Geodetic 
Institute, which has been calibsatod against tho international proto- 
type of the Tntornatiollal Bureau of Weights and Measures, and in 
view of the difficnltios and uncertainties associated with the physical 
standards of length for calibration piirposes, 

RECOMMENDS to tho Governnlents of the Asian countries that 
a few standard base-lines in this region should be established by 
the Vaisala method for assuring a uniform scale in all net-works 
and for calibrating invar tapes and other equipment. 

The Conference 

OBSERVES that the constrliction of a non-magnetic ship for 
magnetic observations on the oceans cannot be carried out as 
planned because of lack of funds, 

NOTES that instruments for magnetic measurements a t  sea 
now being developed in various countries will probably be available 
for the International Geophysical Year 1967-1968, 

RECOMMENDS to the Special Committee for the International 
Geophysical Year that it consider in its programme the inclusion 
of masnetic observations in the Indian Ocean, particularly in the 
Ba.y of Bengel and in the Arabian Sea. 

R t ~ c ~ ~ ~ ~ ~ ~ ~  tile inlp01'tr2nce of gravity 111eas11re111~nts a t  sea 
and the nncewity of carrying o i ~ t  programmc.s in this field by the 
co~lnt~ries of tIhe rcgion which ha\-o not, tho adeqaate equipment, 

REQI~ESTS t,he IntCrnnt~iolml Ullion of Gnndosy and Geophysic~ 
to providc. a list of organizations which 1~ossoss the necessary equip- 
ment incaluding the inftrr~nation as t,o whothor this eqaipment 
coi~ld be mado available to othor countri0.q on a loan basis, 

 REQUEST^ the Unitod Nations authorities to facilitate the 
carrying ou t  of any such programme, including inforniation rogerd- 
ing the possibilities of' obtaining personnel and equipment, ~ u c h  
as technician8 and submarinee, tlhnt coilntrios might make available 
for undertaking snch a programmo. 
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The Conference 
TAKES NOTE of the existence within the International Union 

of Geodesy and Goophysics of a permanent service for the Interna- 
tional comparison of geoniagnetic standards, 

RECOMMENDS countries which desire to compare their national 
standards with a calibrated instrument to apply to the International 
Union of Geodesy and Geophysics for the loan of such an instrument. 

VII 

The Conference 
R E C ~ ~ N I Z E ~  the imp~rt~ance of the junction of the triangula- 

tions of Iriin, Iriiq, Syria and Turkey, both for homogeneous mapping 
and for scientific purposes such as a better definition of the shape 
of the earth, 

RECOUNIZES the importance of the junction of the hvelling 
nets for the study of the fluctuations of the sea-levels in various 
parts of the seas surrounding tho countries concerned, 

NOTES that the International Union of Geodesy and Geophysics 
has sevoral times recommended such international connexions, 

RECOMMENDS that the four interested countries meet together 
to study tho arrangements that might be macle in this respect, 

REQUESTS t,hat the United Nations facilitate such a meeting. 

The Conference 
CONSIDERING : 

( n ) that topographic maps are made in the most economic 
way by means ofphotogrammetry, 

( b ) that good topographic maps up to the scale of 1 : 25,000 
can be made from air photographs at  scales betwoen 
1 : 40,000 and 1 : 70,000 using modern wide angle 
lenses, 

( c ) that a collection of such photographs constitntes a 
valuable and economical moans which can be ueed 
in many development programmes, 

RECOMMENDS to governments to take adequate measures, 
adapted to the local conclitionfl, to obtain a regular coverage of high 
quality emall scale photographs of those rogions, where such coverage 
i~ non-existent or insufficient, taking into a c c o ~ ~ n t  that : 

( 1 ) this kind of small scale photography in most cases doos 
not need repetition within tho period of ono generation ; . 
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( 2 ) for large areas without primary triangulation, the 
necessary control can be obtained either by astrono- 
mical measurornent or by the use of electronic means. 
( In the latter case, the choice is between radar controll- 
ed photography and tlle use of raclar for the detennina- 
tion of ground control. The radar altimeter can be 
considered as a promising means for improving vertical 
control. The choice between the various methods 
depends largely on local conditions of topography, 
available means, etc. ) ; 

( 3 ) the use of private enterprise can enable a government 
to use electronic and other highly specialized techni- 
ques without the necessity of large investments and 
expensive training of personnel ; 

( 4 ) the best results are obtained with modern cameras 
with high quality lenses of the latest design, used by 
orgar~izations, either military, civil or private enterprise, 
nrhich have permanent personnel engaged in aerial 
photography ; 

DRAWS the attention of this Region to the vital necessity of 
completing the photographic coverage prior to undertaking any 
field operations. 

The Conference 
NOTES the report of Committee I1 dealing with item 6( b )( ii ) 

of the Agenda of the Conference and approves the views expressed 
therein. 

The Conference 
NOTES the following points which are essential with regard to 

the improvoment of cadastral systems in various countries : 
( 1 ) The precision of a cadastral survey should not be higher 

than neoersary for tlle fulfilment of practical require- 
ments. The systom, the mothod of production and the 
legal basis should be adapted to local circumstances both 
social and physical. 

( 2 ) In the choice between a numerical and a graphical 
cadastre, the latter muet not, a priori, be considered 
cts inferior and must bo recommended in all cases in 
which i t  can give tho required precision. 

( 3 ) Catia!qtml surveyw should in all cases be based on a sound 
trigonometrical control and connected with the existing 
nations1 trigo~~ometrical data. 
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( 4 ) It is inadvisable to represent on cadastral maps any 
more than the necessary topographic details for 
identification of the boundaries. If large scale topo- 
graphic maps are needed for the whole area or for 8, 

part of it, they should be made separately on the same 
or on a smaller scale than the cadastral map. Those 
maps can be derived either from the caciastral map as 
far as planimetry is concerned or frorn the same 
basic material used for the preparation of the cadastral 
map, such as airphotographs. 

( 5 ) Except in the case of densely built-up area high degree 
of precision is necessary ; photogrammetric methods, 
in which high precision equipment is used properly, 
have proved to be a t  least as accurate as normal 
ground survey methods for the determination of well 
identifiable boundaries. 

Therefore, the possibility of the application of this modern 
method should be stuclied in the light of local conditions. A further 
advantage of photogrammetry must be taken into account, namely, 
the availability of the same photographs for agricultural inter- 
pretation ( soil survey, land use, crop estimates, forest inventory, 
etc. ) and for the production of large scale topographic maps. 

The Conference 
COMMENDS to the notice of the countries attencling the Con- 

ference the suggestion of the Government of t,he U.S.A., in paragraph 
6 of page 16 of clocument E/CONF. 18/A/L. 3, dated 1 February 
1955, viz : 

" . . .The United States Government would be willing to co-operate 
in drafting a general framework for a programme looking 
toward maximum international uniformity in the writing 
of geographical names, for consicloration by the United 
Nations Economic ancl Social Council, or by an International 
Conference called by the Council for that purpose, or in draft- 
ing an agenda for such a Conference ", and 

RECOMMENDS that a Committee be set up ~lncler the United 
Nations, on the lines propoaetl by the (iovernment of the United 
States of America and that the Govenme~lts of t h i ~  Region should 
appoint  expert^ to pmticipate in the doliheratious. 

XIT 

NOTES the report of C!ommittoe IT1 on iterne 6( c ) and 6( d ) of 
the Agende of the ( 'onference, anfl 

DECIDES to adopt the views expre~eed thorein. 
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The Conference 
CONSIDERS that the dangers of maritime navigation often 

occur in waters were adequate hydrographic surveys have not 
been made and where an effective system of notifying navigators 
of navigational changes or dangers to navigation is not in operation, 
and that such conditions exist usually in navigable waters of countriee 
without a hydrographic service, 

RECOMMENDS that such countries establish hydrographic 
services. 

TAKES NOTE of the statute ( 21 ) of the International Hydro- 
graphic Bureau which states : 

"The Bureau will on request tender its advice and assistance 
to those states which have not yet establislled hydrographic 
services or whose hydrographic services are not fully deve- 
loped ". 

BELIEVES that it is to the advantage of countries having 
hydrographic services or which are establishing such services, to 
become members of the International Hydrographic Bureau. 

XIV 

The Conference 
AGREED that as the 1.M.W. and the 1:1,000,000 W.A.C. 

series ( ICAO ) are designed for very different needs, it is essential 
to maintain both series ; 

REALIZED that although these two series have very different 
specifications, projections and limits of sheets, one basic conlpil n t ion ' 

can be used in the preparation of both these series ; and 
C O N S I ~ E R I N ~  tho usefulness of both these series for national 

tlevelopnlent and aviation, 
RECOMMENDS ( a ) that the countries of this region should 

stirnulato their progress in completing for 
their own territories the I.M.W. series, 
so as to attain as soon as possible world 
coverage in this series ; and 

( b ) that they shoi~ld take steps to expedite 
completion of the verious aeronautical 
maps and charts to meet the requirement8 
of civil aviation. 

The Conference 
R R C O M M E N ~ ~  ( a  ) that the specificatione which govern the 

publication of I.M.W. series should be such 
as to allow a certain amount of flexibility so 
that no change in existing sheets would 
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be required and no country would be 
prevented from producing this series of 
lllaps due to specifications they could not 
meet. While the major items, such as 
projection, sheets lines, etc., would be 
made mandatory, minor deviations from 
the specifications laid down should be 
permissible to meet local requirements, 
and 

( b ) that i t  would be desirable for the Secretary- 
General of the United Nations to appoint 
an advisory Committee of Experts to 
examine proposals on the specifications 
for the I.M.W. series received from count- 
ries. The findings of the Committee should 
be transmitted to Governments for con- 
sideration before final adoption by an 
international conference to be convened by 
the United Nations. 

XVI 

The Cmference 
RECOMMENDS that the following procedure be followed regard- 

ing the responsibility for tho publication of a sheet covering two or 
more countries : 

( a ) Where the territories of several countries, each possess- 
ing cartographic establishments, fall on one sheet, 
duplication of sheets be avoided by the countries 
concerned coming to an agreement as to which 
country shall produce the sheet, the others supplying 
the producing country with the necessary materials 
as far as their own territories are concerned. The 
principle generally observed in arriving a t  these 
agreements is that the country which has the largost 
portion of land territory falling on a sheet shall be 
responsible for the publication of that sheet. 

( b ) In the event of tlifficulties arising in reaching agreement 
as to which country shall prodllce a sheet covering 
two or more countrie~, the good offices of the United 
Nations C'artographic Office should be sought. 

The Conference 
KRCOMMENDS the aetting-up o f :  

( 1 ) Regional Inter-Cfivernmenttbl Cartographic Organiza- 
tions where them do not e x i ~ t  at  present : those would 
form en authoritative solirce for advising Nations 
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of the Region on their cartographic problems and on 
the vital need of giving primary importance to carto- 
graphic self-sufficiency as a prerequisite to orderly 
and economic development, and 

( 2 ) A small Central Advisory Board : this would consist 
of one representative of each Regional Organization 
and of the International Technical Institutions con- 
cerned. The Board may also co-opt such experts 
as they deem necessary. The Board would act as an 
authoritative source for advising the United Nations 
on matters of cartographic policy and related technical 
matters. 

The Terms of Reference of the Central Advisory Board should 
be primarily limited to the productioil of maps. 

XVIII 

The Conference 
IVhile appreciating the need for a Central Regional Ofice from 

which advice on all cartographic inatters could be obtained, 
REALIZES the many difficulties involved in the formation 

of such an office, and 
SUGGESTS that, as a first step, the countries of this Region 

should set up a Committee or Comnlittees each covering a certain 
field or fields of cartography, and, where these Comnlittees need 
more expert guidance, that they should refer their problems to those 
couiltries or institutions properly qualified in the cartographic 
field concerned. 

XIX 

The C~nferen~ce 
Dealt with i tenls 8( d ), 8( i i  ) and 8( iii ) of the Agenda simul- 

taneously, and 

PLACES ON RECORD tho following : 
Thc Conference 

( i ) in view of the fact that basic solf-anlficiency in the 
field of cartograplly is an essential prerequisite to 
methoclical and economical national tlevelopment in 
every field, and 

( i i  ) in view of the great amolint to be done in the va r io~~s  
fieltls of cartography by tho countries of this Region, 

T ~ r r s ~ s  that 
( n, ) the clarification given of the methods of procedure for 

obtaining technical assistance, 
( b ) the practical difficulties expounded in providing slioh 

effective, technical assistance, and 
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( c ) the suggestion by the Canadian delegation that tile 
extreme difficulty in obtaining the services of experts 
in certain fields of cartography could best be overcome 
by the countries of this region sending their specialist 
officers to countries where facilities exist for further 
study and examinat,ion of their country's problems, 

will help tho countries of this Region both in formnlating their 
future requests for technical assistance and in obtaining this offec- 
tively ; and also 

EXPRESSES a hope that it may in time be possible for the 
Technical Assistance Programme for the United Nations Organiza- 
tion, to have a fixed and continued budget for the furtherance of a 
long-term programme. 

The Conference 

CONSIDER IN^ the value gained by the countries of this Region 
from the deliberations of the Conference, 

RECOMMENDS that a second cartographic conference for the 
Rogion be held not later than 1958. 
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BLOCK SYLLABUS FOR CLASS I11 SERVICE, 
TOPOGRAPHICAL TRAINEES TYPE 'B' 

Subject 

First Field Season 

. . 1 : 1000 soale plane-hbling in open and undulating country- 
by plane-tahle fixings, intersections, radiation and 

I distance ; a.nd by using clinopole for detail survey and 1 contouring. 

Serial 
No. 

- 
1 - 

1 

Large scale town surveys ( 64" emle ) - in built-up are- 
using methods of chain survey and optical square; 
preparation of field books. [ The practical work 
should bring out the relative merits of all methods 
employod for lnrge scale ground survey work including 
those in Sl. 2 (a ) above 1. 

Period 
( Actual 

dates 
shown are 
approxi- 
mate - 

depend on 
the date of 
commence- 

ment of 
course ) 

3 

. . 

Duration 
in weeks 

( approx. ) 

2 

4 

i NOTE.-( a ) and ( b ) above mn.y he combined, if possible, 
on the one plane-table a t  t,he discretion of the O.C. 
concerned. 

- 
4 

( a ) Preliminary lectures - including scope of training 
duties of Air Survey Draftsmen, Plane-tablers and 
Draftsmen, Organization of the Survey of India. 
Elementary Rlathematics required for computing 
clino heights, reference to log tables, simple 
problems on heights and distances. 

( b ) Drewing praotice. 

1 : 26,000 scale plane-tabling including all preparatory work. 
Study and knowledge of symbols in "Instructions to 
Plane-tablers ". 

Mounting plane-table section, projeotion of gratioule, 
projection of grid, plotting trig. pointa. completion of 
border items, preparation of oolour and height trcloes. 

I 
i I I 1 week's brmk jor revieion or Icave. 

I 
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BLOCK SYLLABUS FOR CLASS 111 SERVICE, 
TOPOGRAPHICAL TRAINEES TYPE 'B'-( Concld. ) 

Serial 
No. 

Subject Duration 
in weeks 

( approx. ) 

i I First ~ e c e s s  
i -- 

Period 
( Actual 

dates 
shown are 
approxi- I mate- 

depend on 
the date of 
commence 

ment of 
course ) 

1 Air Survev - indexine: listing and sortine of air photo. 

I e a p h s  stereoscopiE examhation of aG photogiapha ; 
air ~ h o t o  interpretation : construction of minor control 
plo& ; preparhion of combination chart ; survey of 
detail only, on Kodatrace ( air survey section ). 

Fair drawing - completion of all originals of 1" = 1 mile 
sheot making use of old 1" = 1 milc plane-tables ( every 
one should be trained in typing ). Use of Planimeter 
and Pantograph. 

NOTE.-During this pcriod 2 hours per week will be devoted 
for lectures and practice of routine administration, 
e.g., maintenance of cash book, preparation of 
bills, reports and returm ; stores maintenance and 
repair ; knowledge of circular orders applicable. 
Special stress on what records - administ-rative 
and technicnl - are maintained by field hands in 
the field. 

I i I lVped out AU Unsuilable Traineea 

19er~3m-l Pirld Seaaon 

6 i 21 I . . ( a ) 1" = 1 mile plane-tabling i~lcluding preparatory work. 

I 4 I . . ( ) 1. == I milc post pointing. heighting and ground verifi- 

I I 
cation on air photos for compilation. 

I I I 

Break 1 week. 

26 7 . . i Air Survey compilation 6( h ) including contouring of air 
photoe. Use of slotted templah mnchine. ( POT Air I nurvey fiajtmwn ). 

I NOTE.-For Plane-kzbler~ - Extra plane-tabling and I prnctice in Pantograph, etc., .a the seulon allova. i Thermfter trnineea revert to home circle. 
I 

asnocar. NOTE.-Trrineen miitable to become Draftamen ahould be posted to Drswing 
OWcea a9 soon rn n firm aameement h w  been made as to their Un- 
suitability for Air Survey Draftaman or Plane-tabler and of their 
promise of becoming good Draftamen. 





I N D E X  M A P S  

A. Modern Topographical Surveys and Compilation, 

B. Modern Topographical Survey and Revision ( 1-inch 
and Q-inch scales ) by 10-year periods from 1905. 

C. Index showing Project Surveys in hand. 

D. Maps published on scales of one-inch and hdf-inch to 
one mile. 

E. Maps published on scale of quarter-inch to one mile. 

F. Index to the maps of the I :  M Carte Internetionale d u  
Monde Series. 

G .  Index to the maps of the 1 : 2M Southern Asia Series. 





MODERN TOPOGRAPHICAL SURVEY AND REVISION INDEX 6 

Publirhed under the direotion of Brigadier Gambhir Singh M.I.S.(lndJ.Suneyw Osnrml ql India, 

1959. 
Sikkim and Bhutin States arc amched to India by special tmtier. 

, d V 1  E 



Scale of Index 1:12 Million. 
MI= 100 o 100 a00 300 400 M)O 600 700 800 

I l ~ ~ l f l f l l ~  1 I I 1 I 
I I I 1 1 

I 1 
I 1 I 

Published under the direction of Brigadier Gambhlr Singh M.I.SJlnd.),Suneyor C e n w l  of  India. 
1958. 

Sikkim and Bhutin are attached to India by special treaties. 



MAPS PUBLISHED 



INDEX F 

9000 ..ria. 1h.l are now in the pr- of beiw re-convwtd to 
the Cart. lnternuionak du Monda style. 



Most of tha sheots shown were luurd durfq the .war as I 

4ind 1080 end 1001 wrla. They am now In the ptocw 
aot& re-converted r& the Southorn Asia Serios st*. 





P m ~ ~ r r a  r. r w s  S u a v ~ r  0. INOW Ovr~cas(l4.LOJ. 

GOVERNMENT OF INDIA COPYRIGHT, 1919 





INDEX C 

Scale 
200 3 

-L--- 

g d~rect~on of Brigs 

Slkklrn and Bhucin 





INDEX D 
MAPS P U B L I S H E ~  

1 inch and 1 , 
2 I nch  scales 

_ _ . - - -- 

loo" 1wC 

PRINTED AT THE SURVEY OF INDIA OFFICES (H. L. Oh 

- 
-. 





INDEX E 
MAPS PUBLISHED 

r the dlrecllon fl 





INDEX F 

MAPS OUTSIDE 

FOR T H E  YEAR 1954-55. 

REFERENCE 

Maps published .... . . . .  . . .  . . . .... .... ... 

Most of the sheets shown were iss~ted during [lie war as the Hind 

5000 aeries. They .re now in the procns of being re-converted to  

the Carte Internationale du Monde style. 





INDEX G 

FOR THE YEAR 1954-55 

REFERENCES 

Mort of rhe sheets shown ware issued c ' . . ' ' . ' ' ' ' . . = 
H ~ n d  1080 and 1091 scrlo. They are now In h a n d . .  . . . . . . . . . . . . 171 
belng re-converted to tha Southern Arlr 

GOVERNMENT OF INDIA COPYRIGHT, 1959. 
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