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ROW TO OBTAIN ASSISTANCE FROM THE 
SURVEY OF INDIA 

1. Applications for surveys of any kind or aerial photography 
whether for private or government purposes should be made to one 
of the following officers :- 

( a ) The Surveyor General of India, Dehra Diin 
( Telegrams " S U R V E Y S "  ). 

( b ) The Director, Northern Directorate, Survey of India, 
Dehra Diin ( Telegrams " SURNORTH" ). 

( c ) The Director, Eastern Circle, Survey of India, Calcutta 
( Telegrams " SUREAST " ). 

( d ) The Director, Southern Circle, Survey of India, 
Bangalore ( Telegrams " SURSOUTH " ). 

( e ) The Direotor, Western Circle, Survey of India, Abu 
( Telegrams " S U R  W E S T  " ). 

StateslUnion Territories contained in eaoh Survey Circle/ 
Directorate according to the political set up as on 31st March 1963 
are as below :'- 

I .  Northern Directorate 2. Eastern Circle 
Delhi Andaman & Nioobar Islands 
HimBohal Pradesh Orisse 
Jammu & Knshmir Tripura 
Punjab Wmt Bengal 
Uttar Pradesh Pacta of Assam, Bihir and 
Greater part of Mnnipnr. Parts Yanipur. 

of Assam. Bibiir. Madhyn 
Pradesh and W e d  Bmgn.1. 

3. Southern Circle 4 .  Western Circle 
Andhrn Prnrlosh Dldrn and Nagnr FTnveli 
aoa ( of Cfon, DAUI~II nnd Dill ) Dnmiir~ nnd Dill ( of Go%, Dnrniir~ 
Kerala and Diu ) 
Lacondive, Miniooy & Amindivi aujariit 

Islande Mahiirbhtra 
Madras Rlj~thEn.  
Mysore 
Pondicherry 
Pnrt of Madhya Pradesh. 

In genaral, enquiries should be made from the Director in whose 
Circle/Directorate tho area to bo surveyed or photographed falls. 

2. Applicat,ion~ for maps may be made to the Direotor, Map 
Publicsticrns, Survoy of India, HBthibarkalrr , Dehra Diin ( Telegrams 
" SURPUB" ) or to the cither of the officors mentioned at  ( c ) and 
( d )  above, or to recog~lized map sclos agents, s list of whom is given 
in the Survey of India Map Catalogue. There ia also a depart- 
mental Map Sale9 Section a t  J a n p ~ t h  Barracks ' A ' ( near Cottage 
Industries Empori~~rn ), First Floor, New Delhi-1. 



3. Applications for tide tables, survey data pamphlets or 
other departmental publications and enquiries on geodetic and 
geophysical subjects are to be addressed to the Director, Geodetic 
and Research Branch (previously Deputy Director, Geodetic and 
Research Branch), Survey of India, Dehra Diin (Telegram8 
uSURSEARCH" ). 

4. Applications for any kind of lithographic printing should 
be made to the following officers, as convenient :- 

( a ) The Director, Map Publication, Hgthibarkala, Dehra 
Diin. 

( b ) The Director, Eastern Circle, Calcutta. 

Letterpress printing and block making and engraving work are 
also undertaken by the officers mentioned a t  ( a ) and ( b ) above, 
respectively. 

Printing demands from Central Government agencies should be 
routed through the Chief Controller of Printing and Stationery, 
New Delhi. 

5. Checking and correction of the external boundary of India 
on maps of India produced by the other government departments or 
by the private firms are also done by the Director, Map Publication. 

6. Correct names and spellings ( in Roman or Devaniigri 
script ) for villages, towns, etc., in India can be ascertained from 
the regional Directors mentioned in para 1 above or from the 
Director, Map Publication. 

7.  All enquiries regarding photogrammetry and training of 
government officers in survey methods should, in the first ins- 
tance, be addressed to the Director, Northern Directorate, Survey 
of India, Dehra Diin and the Senior Director, Pilot Production and 
Training Centre ( previously Director, Training Directorate ), Survey 
of India, HyderZbiid ( Telegrams " S URPROTRAIN " ) respeo- 
tively . 
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GLOSSARY 
Scales are referred to  as follows :- 

( a ) fw s c a b  which arc multiples o j  1 : l,OOO,OOO-'L 1 : 33 scale", " 1 : 6 M scalem, 
kc., which mean " 1 : 1,000,000 scale", " 1 : 6,000,000 scale", &c. 

( b ) fos scalee smaller t b n  4 m i h  to one inch-"50-mile scale", "8-mile S C & ~ ,  
kc., which mean "soale of 50 miles t o  one inch", "scale of 8 miles to one 
inoh", &c. 

( c ) j a  s& oj  and larger thun 4 miles to one inch-''4-inch scale", "t-incb 
scale", "4-inch scale", "16-inch scale", kc., which mean "scale of )-inch 
t o  one mile". &c. 

( d ) for other scales, by their representative fraction, e.g., "1 : 10,000-, 
" 1 : 25,000". "1 : 50,0001', "1 : 250.000", &c. 

Serial Numbering of Survey of India Maps- 
Sheets NE-43, NF-44, kc., ere sheets on 1 : M scale ( International Numbering ). 
Sheets 65, 78, kc., are sheeta on 1 : M scale ( on India and Adjaoent Countries 

Series--now superseded by above ). 
Sheeta 65  K, 78 F, $0.. are )-inch sheets or sheets on the corresponding metric 

acale of 1 : 250,000. 
Sheets 65  K/N.W., 78 F/S.E., kc., are 4-inch sheets. 
Sheeb  65  K/1, 78 F/16, kc., are 1-inch sheets or sheets on the corresponding 

metric scale of 1 : 50,000. 
*Sheeta 65 K/1/1, 78 F/16/2, &c., are 1 : 25,000 sheets. 

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

Explanation of Abbreviations- 
G.C.S. . . General Central Service. 
H.L.O. . . Hkthibarkala Litho Office ( Dehra Diin ). 
P.L.O. . . Photo-Litho Office ( Ca1cutt.a ). 
P.Z.O. . . Photo-Zinco Offica ( Dehra Diin ). 
D.O. . . Drawing Office. 
M.R.I.O. . . Map Record and Issue Office. 
I.C.A.O. . . International Civil Aviation Organi~abion. 
G.T. . . Great Trigonometrical. 
C.W. & P.C. . . Central Water and Power Commission. 
G.S.G.S. . . Geographical Section, General Staff. 
C.I.M. . . Carte Internationale du Monde. 
V.I. . . Vertioal Interval. 
C.P.W.D. . . Central Public Works Department. 
D.G.9. & D. . . Direotor Qeneral of Supplies & Disposals. 
I.S.I. . . Indian Standards Institution. 
I.N.C.O.B. . . Indian National Committee on Oceanographic 

Research. 

Definitions of Surveys- 
Old Surveys are those carried out prior to  1906. 
Modern Surveys are those carried out  since 1905. 
&igdnul S i r t ~ e p  ere Modern Surveys curried out  for the f i r ~ t  time on a ~pocified 

&le. 
Reviahe Svrveya are thncre carried out in areas where the exi~t ing Original Survey 

i~ on the name or larger scale. 
Verijcotiun Ruweys are Revision Surveys directed towards the checking of specified 

i terne of detail reported to havo undergone chengco. 
Blue-pn'd Survey is one carried out on light blue-prints of the existing survey, 

old or modern. 
C o h r - p r i n t  Survey ia one cerried out on coloured prints ( usually dark grey out- 

line and brown contoum ) of an area covered by Modern Survey. 

1 : 25,000 SHEETS :-Each 1-inch sheet io divided into flix 1 : 211,000 eheek, 
numbered from 1 to 6 na shown in the diagram along- 
ride.. The number of a 1 : 25,000 sheet thua take. tho 1 f o m 6 6 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 Prefaces to the General Reports up to  
and for the year 1953 and are not, therefore, repeated here. 

The current report has been arranged in almost the same 
sequence as the General Report for the preceding year 1962, viz., 
reports of the Topographical Circles/Directorates together with 
Tables A, B and C in Part I ; Map Publication and Office Work in 
Part 11 ; Geodetic Work together with Table C in Part 111 ; and 
Index Maps a t  the end. 

Sections I  and I 1  of tho report are compiled in the office of the 
Surveyor General of India, with the help of the data received from 
various Circles/Directorates, whereas Sections 111 to V I I  are com- 
piled by the regional Directors concerned and Section VIIJ by the 
Directors, Training Directorate. Part I I  is compiled by the 
Director, Map Publication and Part I I I  by the Deputy Director, 
Geodetic and Research Branch. The report as a whole is edited 
in the Surveyor General's Office. If any further information, clari- 
fication or a~nplification regarding the work described in the various 
sections of this report is reqllired by the readers, it will save time 
if they make a direct reference to  the Director responsible for 
compiling the particular Section. 

The field survey work carried out during the year under report 
wa.9 in accordance \vith the progranllne assigned to the Department 
for the Third Five-Yew Plan period by the 811rvey Priorities 
Comnlittec ( See Appendix B to the General Report 1962 ). 





SURVEY OF INDIA 

GENERAL REPORT 
1963 

From 1st April 1962 
To 31st March 1963 

I. INTRODUCTION AND SUMMARY 

I .  General.-The annual General Reports of Survey of India 
covers the period of the financial year viz., from 1st April to 31st 
March and 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, publications and map 
issues, both departmental and extra-departmental ( i n  Part 11 ) ; 
and a brief narrative of geodetic work together with their areas, 
out-turns and cost rates ( in Part 111 ). The purpose of this 
report is to acquaint the various departments of the Central and 
State Governments of India, and others, interested with the 
activities of Survey of India. 

A Technical Supplement to General Report contailling the record 
of the out-turns of individual field workers is also compiled but is 
aot printed. 

Tho progress of modern ( i.e., post-1!)05 ) topographical survey 
and compilation carried out by the department is illustrated in 
metric as well as F.P.S. system, in Index A a t  the end of this 
report while Index B indicates the relative modernity of modern 
surveyA on 1-inch or 1 : 50,000 and $-inch scales. lndex C shows 
project surveys in hand and tho remaining Indexcs 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 tho areas 
within India which are blank on Index A are almost entirely covered 
hy topographical maps. Thew maps are mostly ~~ncontouroti, 
drawn in tho olcl atylc and Inany yosrs o l ~ t  of date. 'rhey liitvo 
henco been oxcludod from 1nde.r: A.  

I t  may he mentioned I~orn that  1)csicles the standard mitl>s 
shown in Inde.ces D, E, F and #, this clepartment also piiblisllc~s 
Aeronautical Charts on tho  1 : M scalc, Landing and Approacll 
Charts on scales of 1 : 30, Oo0/1 : 50,000 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 ( scales in metric system a t  present being 1 : 20,000 in 
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plains and 1 : 10,000 in hills ), general maps of India on scales of 40, 
70, 128 and 192 miles to  an inch ( scales in metric system being 
1 : 2,500,000,l : 4,000,000or 1 : 4,500,000, 1 : 8,000,000,l : 12,000,000 
and 1 : 16,000,000, and special maps such as the Railway Map of 
India and the Road Map of India. 

2. Surveyor General's Office.-The post of the Surveyor 
General of India was held by the officers as shown below :- 

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

DEPUTY SURVEYOR. COLONEL J. N. SINHA, B.SC. ( Hons. ), ar.sc., 
GENERAL M.I.s., n1.I.E. 

(MAJOR J. 1'. G. KING, B.SC., B.T., Engi- 
ASSISTANT SURVEYOR neers, to 19-8-62. 

GENERAL SHRI L). BISWAS, B.A. ( Hons. ), from 
20-8-62. 

3. Cost of the Department.-The total cost of tllc depart- 
lne~l t  for the year eliding 31st March 1063 as compared with those 
for the previous two years was as follows :- 

4. Sanctioned strength of the Department.--11 stateluent 
showing tho t o t d  number of sanctioned posts ill tho Survey of 
India as on 31st March 1963 is given below :- 

( 1981-61 1 9 - 6 2  1 1962-63 

Survryor (:enern1 . . 1 . . 
I)uectors . . d . , 

6 Deputy Director8 I . . . . 
Superlntading Yurvnyorn . . . . 34 16 
Lleputy Superintending Burvcyor.r . . .).) - d 7 

Officer-in-Chargr, Map Record L% Is81re 
Office . . . . ., 1 . . 

REJCARKS 
- - - 

Rs. Rs. 1 I1.9.  

i 
Gross actual cost . I ,8Uu.42,345 ( I ,97,02,34U 1 3,21,57,753 
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Dosignation of posls Number 
Permanent Temporary 

b ) Uenercsl Cen t~a l  Service Clnss I.- 
President, G. & R.B. . . . . 1 . . 
Superintendent, Instrument Repair Shop. . 1 . . 
Managers, Reproduction Offices . . 4 . . 
Mathematical Adviser . . . . 1 . . 
Deputy Stores Officer . . . . 1 . . 
Senior Scientific Offirer . . . . 1 . . 

( c ) Clnsn ZI 8eri)ice.- 

Officer Surveyors . . . . .. 105 18 

Head Engravor . . . . . . 
Rcgi~t~rars  . . . . ... 
Assistant Managers, Reproduction Offices 
Electrical Engineer . . . . 
Map Curator . . . . . . 
Assistant Stores Officers . . . . 
Medical Officers . . . . 
Labour Welfare O5cer . . . . 
Assistant Head Engraver (Non-Gazetted) 

Surveyors . . 
Survey Assistants . . 
Draftsmen . . 
Engravers . . 
Assistant Supervisor, Print,ing 

O5ce  . . . . 
Technical Assistants . . 
Stores Assista.nts . . 
Recordkeepers . . 
Junior Technical Assistants 

Snperint,endent,s . . 
A.wista.nt.a . . 
Stenographers . . 
C!lerks, Upper Division 
Olerlrs, Lower Divi~ion 

( d i i  ) Misc~lhncoue.- 

Security Supervisors . . . . 1 
Superintendents, Vehicles . . . . 
Fire Officer . . . . . . 

( f ) CZn.vs ZV 8ervice.- 
C1a.w I V  pemonnrl . . . . 22 

Survoyom, Orado 11 . . . . . . 46 
Topo Trainee8 Typo 'A' . . . . . . 111 
Scient-ifio Asaistantn . . . . 7 1 
Geodetic Computers . . .. 11 4 
Plane-t,nbleru . . . . .. 216 84 
Air Rarvoy Drnftamrn . . .. 77 25 
Draftamen , . ~. . . 327 '*'I 



Designation of posts 

Computers . . 
Traversers . . 
Levellers . . 
Recordkeepers 
Reproduction Personnel 
Engravers . . 
Topo Trainees Type 'B' 
Topo Auxiliaries 
Storekeepers ( Topo . ) 

Number 
Permanent Temporary 

Office Snperintendents . . . .  9 1 
Head Clerks and Head  accountant.^ . . 13 1 
St. enographers . . . . . . 3 9 
Clerks, Upper Division . . . . 142 13 
Clerks. Lower Division . . . . 81 278 

( iii ) Miscellaneo1u.- 

Motor Mechanics . . 
Motor Drivers . . . . 
Compounders . . . . 
Telephone Operators . . 
Electrician . . . . 
Fitter Mechanic . . 
Lihrarian . . 
Head Artificer 
Assistant Head Artificer . . 

Other Artificers. etc . 
Head Packer . . 1 .. . . 
Assistant Security Supervisors 
Hindi Teacher . . 
Midwife . . . . 

Ch88 I V Service.- 
Regular E~t~abliuhment . . 
Contingent . . . .  
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5. Raising, Transfer and Disbandment of Units.-New units.- 
The following new units were raised during tvhe year under report :- 

( a ) No. 6 Drnwing Office was raised in Northern Direct- 
orate with headquarters a t  Dehra Diin ( U.P. ) with 
effect frcm 2nd April 1062. 

( b ) No. 34 Party was raised in Sout11el.n Circle with head- 
quarters a t  Bangalore ( Mysore ) with effect from 
16th August 1963. 

( c ) No. 35 Party was raised in Northern Directorate with 
headquartcl.~ a t  Agartala ( Tripurn ) with effect 
from 1st Deceinber 1062. 

( d ) No. 36 Party nras raised in Training Directorate with 
headquarters a t  Dehra Diin (U.P.  ) with effect 
from 7th January 1963. 

The following units were transferred :- 

( n ) No. 27 Party was transferred from the administrat,ive 
control of tho Deputy Director, Geodetic and 
Research Branch to that of the Director, Nortlicrn 
Directorate with effect from 1st April 1962. 

( b ) Nos. 12 and 29 Parties were transferred from tho 
administrative control of the Director, Eastern 
Circle to  that  of the Director, Northern Directorate 
with effect from 11th April 1062. 

( c ) No. 11 Party mas transferred from the administrative 
control of the Director, Training Directorate to  
that  of the Director, Eastern Circle with effect 
from 1st June 1962. 

( d e  ) No. 2 Party was transferred from the adminietrative 
control of the Director, Northern Directorate to  
that of the Director, Western Circle with effect 
from 1st August 1962. 

( e ) No. 7 Party was trasferred from the administrative 
control of the Director, Western Circle to  that  of 
tho Director, Eastern Circle with effect from 16th 
October 1962. 

( f ) No. 13 Party was transferred from the administrative 
control of tho Director, TI-nining Directtorate. t o  
that  of tho T)iroct,or, Wostcrn Circle with offect 
from 16th Octrober 1Nif2. 

( q ) NOH. 10 and 34 Pnrt,ic~ wore transferred from tho 
administrntivn control of tho Director, Southern 
Circle to thnt of the Director, Training Directorate 
with effect from 15th Novembor 1962. . , 

6. Shift of Headquarters.-( cr,) The headquarters of the 
Training Directorate were transferred from Dehra D i n  ( U.P. ) to 
Hydereb~d ( A.P. ) with effect from 15th November 1902. 
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( b ) The headquarters of NOS. 1 and 28 parties were transferred 
from Mussoorie (U.P.  ) to Dehra Diin ( U.P. ) with effect from 
15th October 1962. 

( c ) The headquarters of NO. 3 Pal.ty was transferred from ~b~ 
( Ryasthan ) to M~issoorie ( U.P. ) with effect from lst April 1962 
and subsequently from lussoorie ( U.P. ) to Debra Dfin ( U.P. ) 
with effect from 16th October 1962. 

7. Deputations.-L~.-Co~orn I<. L. I<HOSLA, Depllty 
Director, Geodetic and Research Branch went on deputation to 
Paris ( France ) to  attend R rneethg of tho Tnternational Gravity 
Commission between the 10th and 15th September 1962. 

MAJOR N. B. NAYAR, Superintending Surveyor proceeded for 
advanced training in photogrammetry a t  the International Train- 
ing Centre for Aerial Surveys, Delft ( the Netherlands ) under the 
NEBUTX Fellowship. 

SHRI V. RANBAN, Superintending Surveyor proceeded on depu- 
tation to  U.K. for training in Electronic Computers and Tidal 
Work under the Colombo Plan. 

8. Distinguished Visitors.-SHRI M. G. RAJA RAM, I.A.s., 
Joint Secretary, Ministry of Scientific Research and Cultural 
Affairs visited the Map Publication Offices a t  Dehra Dfin on the 
13th June 1962 for discussions with the Director, Map Publication. 

Earlier, SHRI RAJA RAM inspected the oaco of No. 25 Party 
a t  Mussoorie on the 1 l th  June 1962. 

MR. A. L. F. do SPINDLER, Manager of the Karnali Project, 
Government of Nepgl visited the Survey of India Offices a t  Dehrn 
Diin on the 19th Jnne 1962. 

SHRI S. I?. LAKHANI, Fire Adviser to the Government of India 
Ministry of Defence visited the Southern Circle Offices a t  Bangaloro 
between the 18th-20th .June 1062 for discussion with the Director, 
Southern Circle regarding fire-fighting measures. He also visited 
the Map Publication and the Northern Directorate Offices a t  Dehra 
Diin on the 7th July 1962 for discussions regarding the fire- 
fighting measures. 

DR. MONO ~IOHON DAS, Deputy Minister, Scientific Research 
and Culturrrl Affairs, Government of India, accom~rtined hy 
SHRI M. G .  RAJA RAM, ,Joint Secr~t~ary and SHRI M. M. KITSARI, 
Deputy &cecretsry of the Ministry visit,ctl the Map P~lblica~ion Offices 
a t  Debra Dfin on the 3rd July 1962. Later, the Deputy Minister 
vieited the Eastern Cirole Offices at Cldcutts on the 13th July 1962- 

SHRI M. G .  RAJA RAM, I.A.s., Joint 8ecrotJary inspected camt) 
No. 111 of No. 3 Party of the Northern Directlorate st srinagar on 
the 18th July 1963. 

DR. ( MRS. ) T. R. SOUNDARAM R A M A O H ~ ~ N D R ~ N ,  Deputy 
Ministar for Ed~lc,ation, Government of India vieited the f l ~ l r ~ ~ l v  
~f India O50e8 st Dehm DOr) o p  the 17th qufl~f  1@02# 



SEC. I ] INTRODUCTION AND SUMMARY 7 

SARVA SHRI N. MUTHUKUMARASWAMY, Superintending Eilgi- 
neer, Investigations, Madras Electricity Board and K. S. SHAMANNA, 
Executive Engineer, Hydro-electrical Construction Project Depert- 
ment held discussions with SHRI L. J. BAUNALL, Director, South- 
ern Circle on the 21st August 1962 in connection with survey 
for Hogenakal Project and Bedti Reservoir in Mysore State. 

SIIRI U. PAR~EH, Minister for Agriculture and Forests, GujarBt 
State visited the Map Publication Offices a t  Dehra Diin on the 
3rd October 1962. 

SHRI M. &I. KUSARI, I.A.s., Deputy Secretary, Ministry of 
Scientific Research and Cultural Affairs participated in the meeting 
of the Southern Circle Departmental Promotion Committee held a t  
Bangalore on the 10th October 1962. Accompanied by SHRI L. J. 
BAGNALL, Director, Southern Circle he held discussions with the 
Revenue Secretary, Government of Mysore on the same day, in 
connection with the acquisition of land for construction of Survey 
of India Offices. 

SHRI M. M. JAIN, Under Secretary, Ministry of Scientific 
Research and Cultural Affairs, visited Dehra Diin on the 19th and 
20th October 1962 for participation in the local Departmental 
Promotion Conlnlittee meetings of Map Publication Office end 
Surveyor General's Office. He also visited the Geodetic and 
Research Branch Museum. 

SHRI M. &I. KUSARI, Deputy Secretary, Ministry of Scientific 
Research and Cultural Affairs visited Western Circle Office a t  Abu 
on the afternoon of 2nd November 1962. 

The Honourable Minister for Scientific Research and Cultural 
Affairs, PROFESSOR HUMAYUN KABIR paid R visit to  the office of 
the Director, Training Directorate a t  HyderBbgd on the 26th Dec- 
ember 1962. Lator on, COLONEL J. A. F. DALAL, Director, Training 
Directorate accompanied the Hoilourable Minister on his tour to 
Warangal and RBnkppa Lake on tho 27th December 1962. 

PROF. V. A. MAUNITSKY, Head of the Physics of Earth Crust 
of the Physical Faculty of the Mogcow State University visited tho 
Survey of India Ofices a t  Doh1.c Dfin l~otwcten 2 n d  and 24th 
Doccrul)crr 1062 and tlclivelsotl two 10ct111'os 011 modorll vertical 
luovomonts of tl ln ~itrtll 's crr~st iulcl t0llcrir ~ ~ ~ o t i v n s  i~11d origin oT 
r.o~~t~innntt+ and ~(-(:RIzs in l l l~ t )  ligllil of l11~(! l:~t(:st, g~ul)hysic~~l  data. 

SHRI M. M. KITSARI, I ) B ~ I L ~ , v  SOCI 'C~~L~J - ,  Itillistry of Scientific 
Ksseercli anti Cultn~*;tl Affairs visited tho office of tho Director, 
Emtern Circle on tho 16th December 1902 in coilnectioi~ with a 
local Departmental Promotion Coinmittce. 

DR. K. P. BASU, o.s.D., Planning Coil~i~iiesioi~ vivited the 
Surveyor General's Office l~otwoen tho 18th and 20th February 1963 
for discussions with the Survoyor General of India. 
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SHRI A. K. GHOSH, I.o.s., Secretary to  the Government of 
India, Ministry of Scientific Research and Cultural Affairs visited 
the office of the Director, Training Directorate a t  HyderBbsd on 
the 8th March 1963. 

VICE-ADMIRAL B. S. SOMAN, Chief of the Naval Staff visited 
the Survey of India Ofices a t  Dehra Diin on the 6th March 1963. 

REAR-ADMTRAL E. G. IRVING, C.B., O.B.E., Hydrographer of 
the Royal Navy, U.K., accompanied by his Chief Civil Hydrogra- 
phic Officer MR. L. N. PASCO visited the Survey of India Offices at 
Dehra Diin on the 21st March 1963. 

MADANE N. V. MEDNIKOVA, Chief of the Laboratory on Iono- 
spheric Rescach in the Izmirsn ( U.S.S.R. ) and PROFESSOR 
V. I. YOCHT~LREV, Director of the Leningrad Branch of the Institute 
of Terrestrial Rlaglletism of Izmiran accompanied by SHRI 
C. SUBRAAUNAYA~\~ from tho National Physical Laboratory, New 
Delhi visited the Geodetic and Research Branch on the 29th and 
30th March 1963. 

9. Conferences and Meetings.-Planning Con~rnission.-d 
meeting of the Working Group on Co-ordinated Studies of Surveys 
of the Technical Committee on Land of the Committee on Natural 
Itesources of tho Planning Comlnission was held in the Survey of 
India Offices a t  Dehra D i ~ n  on the 3rd and 4th April 1962 under the 
Chairmanship of DR. 11. S. RANDIU~VA, Adviser ( Resources ) of 
tho Planning Commission. The Sllrvey of India was represented by 
the undermentioned officers :- 

( i ) SHRI E. R. WILSON, Surveyor General of India. 
( ii ) COLONEL J. N. SINHA, Deputy Surveyor Generd. 
( iii ) LT.-COLOSEL 31. If. DATTA, Deputy Director, Photo- 

grammetry. 

( iv ) MAJOR Y. EAMACHANDRAN, Assistant 8urveyor General. 

A meeting of the Working Group of the Standing Co~nmittee 
on Netural Resources ( Planning Comnlission ) was held in the 
Survey of India, Offices at Dehra Dan on the 1 lth, 12th and 13th 
June 1962. DR. $1. S. RANDHAWA, Adviser ( Resourcee ), Planning 
Commission presiclecl. 

BRI~ADIER GAB~HIR S~NGH,  Surveyor General of India visited 
Delhi on the lPtmh December 1962 for discussions with the Planning 
C'ommission. He again visited Delhi between tho 30th January and 
1st February 1063 for cliscnsuions with the Planning Commission. 

COLOWEL J. N. SINHA, Deputy Surveyor Gonerrtl visited Delhi 
on the 12th-lbth, 18th, 2lst and 24th Docember 1962 for dis- 
cuasions with t'he various Ministries of the Government of India 
and the Plarlning Commission. He agein visited Delhi on the 4th 
and 5th end between the 28th January and 1st February 1963 for 
discussions with val-ious Ministries of the Government of India and 
the Planning Commission. 
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LT.-COLONEL M. M. DATTA, Deputy Director (Photogram- 
metry), Northern Directorate, attended the 7th Indian Standard 
Convention a t  Calcutta, from 28th January 1963 to  2nd February 
1963 as an official delegate from the Survey of India. 

Union Public Service C o m m i s s i o n . - B ~ 1 ~ ~ ~ 1 ~ ~  GAMBHIR 
SINGH, Surveyor General of India visited Delhi on the 16th and 
again on the 21st and 22nd August 1962 for discussions with the 
Ministry of Scientific Research and Cultural Affairs and to attend 
a meeting a t  the Union Public Service Commission. 

SHRI J. C. ROSS, Director, Map Publication visited Delhi on 
the 2nd August 1962 to attend a meeting a t  the Union Public 
Service Commission. 

BRIGADIER GAMBHIB SINGH, Surveyor General of India visited 
Delhi between the 10th and 12th and again on the 18th September 
1962 for discussions with the RIinistries of the Government of 
India. He also attended a meeting with the Surveyor General of 
PZkistZn a t  Delhi and participated in a Union Public Service Com- 
mission Interview Board meeting. He again visited Dellli on the 
19th January 1963 to attend a meeting with thc Union Public 
Service Commission. 

Reviewing Conzmittee.-SHRI E. R. I V n s o ~ ,  Surveyor General 
of India visited Roorkee on the Gth April 1962 for discussions with 
LT.-GENERAL H. WILLLAMS, Member, Reviewing Committee. He 
also visited Delhi from 9th to  12th April 1962 for discussioi~s with 
the Reviewing Committee and attended nleetings of the Central 
Water and Po~ver Conlinissioll and the Pla,nning Comnlission. 

LT.-COLONEL I<. L. KHOSLA, Deputy Director, Geodetic and 
Research Branch visited Delhi froni 1st to  9th April 1962 for dis- 
cussions with the R,eviewing Committee, the Indian Standards 
Institution, Standing Metric Committee aild the Indian National 
Committee on Oceanic Research. 

Thc special Co~nmittee iq~pnintecl 19- t,he ('ro\-e~-nment of India, 
with the Surveyor General of ludia as t'hc I'resident and the Dcputy 
Survoyor General am1 the Directors as Melnhers, to examine the 
Report of the Reviewing Committee for the Survoy of India and the 
National Atlas Organization, ;~q,ssenlhlctl in the Sur~reyor General's 
Offico, Dehra D5n on tIhc 7th ;rud Ht'h July l9G2. COLONEL 0. I'. 
ANAND, Deputy Director, Mili l wry Snl.vcy and J,T.-COLONEL 
I<. JJ. KHOBLA, Depilty Dir~ct~or, ( ; C O C ~ C ~ ~ C  and Rt~s~arcI1 Branch 
attended by special invitafion. 

Standing Committee-Northcr~t L)ircctorrllc.--A luoeting of the 
Standing Committee of the No~.tllorn Directorate of the Survey of 
India was held in the Snrvoyo~. Gc:nc~~-al's Offica at Dehrib Dfin 0x1 the 
14th June 1962. SIIRI M. G. RAJA RAM, Juint Secretary, Ministry 
of Scientific Rosearc11 and Cnltural Affairs, presided. 
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The 4th meeting of the Standing Comnlittee of the Northen, 
1)irectorate was held a t  Srinagar on the 19th July 1962 under tllc 
Chairmanship of SHRI M. G. RAJA RAM, Joint Secretary. B R I Q A D ~ ~  
GAMBHIR SINQH, Surveyor General of India and COLONEL J. N. 
SINHA, Deputy Surveyor General attended the meeting. 

BRIQADIER GAMBHIR SmQl1, S U ~ V B Y O ~  General of India visited 
Delhi on the 6th, 20th and 21st and again between the 26th and 28th 
November 1962 for discussions with the various Ministries of the 
Government of India and to attend a meeting of the Standing 
Committee of the Northern Directorate. 

Departmental Promotion Committee.-A meeting of the Depart- 
mental Promotion Committee was held in the Surveyor General's 
Office from the afternoon of 3rd to 5th July 1962 under the Chair- 
manship of BRIGADIER GAMBHIR SINGH, Surveyor General of India, 
to  consider the selection of personnel for promotion to the next 
higher grade in Class 111, Divisions I and I1 and Ministerial Estab- 
lishments of the Department. All the Directors, Deputy Surveyor 
General and the Deputy Director, Geodetic and Research Branch 
attended. 

SHRI N. K. SREENIVASAN, Under Secretary, Ministry of Scienti- 
fic Research and Cultural Affairs, participated in the deliberations 
of the meeting as the representative of the Ministry. 

MAJOR J. P. G. KING, Assistant Surveyor General acted as the 
Secretary of the committee. 

Another meeting of the Departmental Promotion Committee 
nra,s held in the Surveyor General's Office on the 13th February 1963 
under the Chairmanship of BRIGADIER GAMBHIR S~NQH, Surveyor 
General of India. The following Officers attended the meeting :- 

( i ) COLONEL R. S. KALHA, Director, Map Publication. 
( ii ) COLONEL J. N. SINHA, Deputy Surveyor General. 
( iii  ) SHRI M. M. JAIN, Under Secretary, Ministry of Scien- 

tific Research ancl Cultural Affairs. 
( iv ) LT.-COLONEL 31. L. CHOPRA, Deputy Director, Northern 

Directorate ( representing Director, Northern Direc- 
torate ). 

( v ) LT.-COLONEL K. L. KHOSLA, Deputy Director, Geodetic 
and Reuearch Branch. 

SHRI D. BISWAS, Assistant S11rvoyo1* Gc?nt?ral nc:tntl as 
Secretary. 

Directors' Conference.-The Annual Di~aector~' Confcrc!nae w ; ~  
held in the Surveyor General's Office a t  Dehru Diin on thc 6th and 
7th July 1962. ,MI the Directors, Deputy Survcyor General and the 
Deputy Director, Geodetic and Research Branch were l~resent. 
COLONEL 0. P. ANAND, Deputy Director, BIilitary Srrrvcy also 
attended the conference. The conferencc wcts presidccl o v c ~  bj. 
BRIGADIER GAMBHIR SINOH, S~rveyor  General of India, 
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Development Projects.-A conference of the Chief Engineers from 
West Bengal, Assam, BihLr, Orissa and Manipur with the repre- 
sentatives of the Central Water and Power Com~nission and the 
Survey of India was held in the Survey of India Office a t  Calcutta, on 
24th and 25th April 1962 to assess the survey work-load in connec- 
tion with the development projects in the eastern region during 
the third and subsequent Five-Year Plan periods. COLONEL J. S. 
PAINTAL, Director, East'ern Circle and COLONEL J. N. SINHA. Deputy 
Surveyor Gene~mal represented Survey of India. 

A conference of the Chief Engineers of Andhrs Prsdesh, GujarLt, 
Iierala, Madras, MahiirLsht'ra and Mysore Strates with the represen- 
tatives of the Central Water and Power Co~nmission and the Survey 
of India urns held a t  Bangalore on the 7th and 8th May 1962 to assess 
the survey work-loacl in connection with the development projects 
in the southern region during the Third and subsequent Five-Year 
Plan periods. COLONEL J .  N. SINHA, Deputy Surveyor General, 
while representing Survey of India, presided over the conference. 
SHRI L. J. BAGNALL, Director, Southern Circle also represented 
Survey of India. 

Indo-PGkistGn J3ouncla1.y Demarcation.-MAJOR T. S. BEDI, 
Superintending Surveyor held discussions with his counterpart 
Mr. M. Rafique, Officer-in-Charge No. 7 Party, Survey of PBkistZn 
a t  ( a )  AtLri/lVc?.gah border 011 the 25th April, lGth July, 10th 
October and the 7th Novcmber 1962, ( b  ) Hindumalkot on the 
17th November 1962, ( c )  Amritsar on the 29th November 1962 
and tlie 30th March 1963 and ( d )  Lahore on the 7th December 
1962. 

BR~GADIER GAMBHIR SINQH, Sllrveyor General of India, 
accompanied by COLONEL S. I<. S. MUDALTAR, Director, Northern 
Directorate, LT.-COLONEI, N. K. SEN, Deputy Director ( Eastern 
Sector), T J ~ . - C o r A o ~ ~ ~  Y. R,AMACHANDRAN, Deputy Director 
(Tech. ) and MAJOR T. S. BEDI, Officer-in-Charge, No. 27 Party, 
held discussions with officials of Survey of P5kistiin a t  Delhi be- 
tween the 10th and 13th September 1962 in connection with the 
demarcation of the Indo-PiikistRn Boundary. 

COLONEL S. I<. S. MUDALTAR, Director, Northern Directorate 
aocompaniecl by LT.-COJ,ONEI, N. K. SEN, Deputy Director ( East- 
ern Soctor) and MAJOR A. S. IYER, Officer-in-Charge, No. 12 
Party, held discussions with the Deplit,y Surveyor General, Survey 
of Piikistiin at Ilacca on the 9th, loth and 1 lt'h October 1962. 

COI,ONEL S. K. S. MUDAI~TAR, nirect'or, Northern Directorate, 
accompanied by MAJOR 'r. S. Rsur, Officer-in-Charge, No. 27 Partrv 
hrld discllasiois with the Rii jasthiiil Statc Government Officials at 
Jaipt~r on the nth April 1962 and attended a meeting with the 
Clhairman, Bonrd of R,evenue, Ajmer on the, 19th, 20th and 21st 
Doccmbor 1 962 in connrction with thc Rljnsth6n- West PBkietLq 
&undary demarcation, 
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MAJOR T. S. BEDI, Superintending Surveyor, held discussions 
with ( a ) the Financial Commissioner ( Revenue ) to the Govenl. 
merit of Punjab a t  Chandigarh on the 16th January 1963 and ()  ) 
the Surveyor General of Phhist5n and other Officials of Survey 
of Pitl~ir~tiin a t  Amritsar on the 13th March 1063. 

 COLONEL N. K. SEN, Deputy Director ( Eastern sector 1, 
Northern Dire~torat~e, accompanied by MAJOR D. M. GUPTA, 
Officer-in-Charge, No. 35 Party, attended a conference of Directoys, 
Land Records & Surveys. Rrzst PBkistin and Tripura a t  Dacca 
between the loth and 12th December 1962 in connection with 
Tripura-East PZ~is t5n Border demarcation. He also held discus- 
sions with the Chief Commissioner and Chief Secretary, Tripura on 
the 15th and 18th January 1963. He, accompanied by the above 
Officers and LT.-COLONEL S. CHOUDHURI, Deputy Director ( Central 
Sector ), Northern Directorate, also attended a meeting a t  Agartala 
on the 16th and 17th January 1963 in connection with the same 
subject. 

LT.-COLONEL S. CHOUDHURI, Deputy Director ( Central Sector ), 
Northern Directorate visited C?dcutta on the 13th and 14th for 
discussions with the West Bengal Government Officials in connection 
with the Tripura boundary work and border surveys. He also held 
discussions with the Tripura Government Officials a t  Agartala on 
the 18th and 19th January l9G3 in connection with the same 
subject. 

COLONEL S. K. S. MUDALIAR, Director, Northern Directorate 
visited Chandigarh on the 19th January 1063 for discussions with 
the Punjab Government Officials. IIe, accompanied by MAJOR T. S. 
BEDI, Superintending Surveyor held discussions with the Officials of 
Survey of PZkistin a t  Amritsar on the 28th May 19G2. He visited 
Lahore ( West PZkistiin ) on the 6th February 1963 for discussions 
kvith Piikistin Government Officials and Tripura between the 18th 
and 20th February 1963 for attending a meeting with the Chief 
Secretary, Tripura. 

LT.-COLONEL S. CHOUDHURI, Deputy Director ( Central Sec- 
tor ), Northern Directorate, accompanied by MAJOR D. M. GUPTA, 
Officer-in-Charge, No. 35 Party and Shri H. K. Chopra, Officer 
Surveyor vi~ited Akhaura ( East PBkistiin ) on the 19th February 
1963 to attend ;t conference wit'h tho Director of Land Records 
& Surveys, E a ~ t  pii>kistiin. 

COLONEL S. K. S. TV~TTDALIAR, Director, Northern Directorate 
by LT.-COT,ONEL Y. RAMAOHANDRAN, Deputy Director. 

( Technicel ), Nort,hern Directorate visited ,Jaipllr on tho 3rd March 
1963 and held rliscu~sions in connection with Indo-West YFikistiin 
Boundmy demarcation. He also nttendetl n conference with the 
Deputy Surveyor General of PZlzist,:in a t  New Delhi between the 7th 
and (9th March 1963. 

Zmtitution of bYur~eyw~ ( India ).-COLONEL R. S. KALHA, 
Director, Map Publication visited Delhi on the 13th October 1962 to 
Rtmd a rpeeting of the Institution of Surveyors. He visited Pelhi 
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on the 5th and again on the 28th January 1963 for attending a 
meeting of the Institution of Surveyors and for discussions with 
the Ministries of the Government of India. 

The Government of India have recognised provisionally a pass 
in the Final Examination held by the Institution of Surveyors in the 
three branches mentioned below for the purpose of recruitment to 
superior posts and services under the Central Government, :- 

( i ) Land Surveying. 
( ii ) Hydrographic Surveying. 
( iii ) Building and Quantity Surveying. 
( i v  ) Valuation Surveying. 

Oceanic Research, Metric Commitlec, Ph,ysica.l Laborntory & 
O~S~~V~~OT~~?S.-LT.-COLONEL K. L. KHOSLA, Deputy Director, 
Geodetic and Research Branch visited Delhi on the 18th and again 
29th May 1962 for discussions with the Indian National Committee 
for Oceanic Research a,nd Standing Metric Committee. 

LT.-COLONEL KHOSLA visited Bombay from the 27th and 29th 
of June 1962 for attending meetings of the Working Groups of 
the .Indian National Committes for Oceanic Research and of tho 
International Quiet Sun Year. He visited HyderBbiXd on the 10th 
and 11th July 1962 for attending a meeting of the Geophysics 
Research Board. During return journey, he stopped a t  Delhi on the 
13th for discussions with the Ministry of Irrigation and Power, 
Indian Standards Institution and the Standing Metric Committee. 
He visited Delhi on the 27th and 28th July 1962 for attending a 
meeting of the Hydrographic Survey Committee of the National 
Harbour Board, and for discussions with the Ministry of Transport 
& Com~nunications and the National Physical Laboratory. He 
visited Delhi on the 29th August 1962 for discussions with the 
Indian National Coinmittfee for Oceanic Research and the National 
Physical Laboratory. He visited Delhi on the 1st September 1962 
for discussions with the Director General of Observatories and 
Member Secretary, Indian National Committee for Oceanic 
Research. 

He visited Cocllin between the 25th and 27th for visiting ships 
" Argo " and " Horizon " of the Scripps Institute of Oceanography, 
U.S.A. in connection with the Indian Occan Expedition. 

He visited Delhi on the 5th and 6th Nove~nber 1962 for discus- 
sions with the National Pllysical Laboratory, National Archives and 
Indian N~t~ionnl Commit,l~oe for Oceanic Rcscarcll. 

He visited Delhi on the 8th and again on the 21st and 
22nd January 1963 for discussions with the National Physical 
T,nhoratory and thc Tnclian N~t,ional Coin~nit~t~ee for Oceanic 
Research, the Director General of Ob~crvnt~ories and the Director 
General of 1,ighthonses n,nd Lightships. 

He visited Bo~nhny on the 10th January 1963 for discussions 
with the Director, Colaba & Alibag Ob~erv~tor ies  and the Officer- 
commanding, Indian Nsval Servicc "Investigator". He also visited 
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Marmagao between the 14th and 16th January 1063 for discussions 
with the Naval Officer-in-Charge, Goa, Officer-Commanding, Indian 
Naval Service "Jumn,z" and Port Administrative Officer. 

Accommodation .-COLONEL J. A. I?. DALAL, Director, Training 
Direct,orate visited HyderRb5d between the 13th and 15th August 
1962 for discussions with the Chief Secretary and Controller of 
Accommodat~ion, Andhra Pradesh regarding accolnlnodat,ion for 
Training Directorate Office and its nnits. 

Cor,o~sr, J. N. SINHA, Deputy Surveyor General visited H y d e ~ -  
h5d between the 12 and 14th September 1962 for consultations with 
the Acconlmodation Controller, Hyderlbld. 

COLONEL J. A. F. DAI~AL, Director, Training Directorate called 
on GENERAL S. M. SHRINABESH, Governor of Andhra Pradesh on the 
23rd January 1963 and apprised him of the move of the Training 
Directorate in HyderLbld. 

J1isceElnnecn~s.-A conference of the senior officers of the 
Survey of India and the Ministries of Scientific Research & Cultural 
Affairs ancl Finance was held a t  Dehra Dfin under the Chairman- 
ship of DR. MONO MOHON DAS, Deputy Minister, Scientific Research 
and Cultural Affairs on the 2nd and 3rd July 1962. All the officers 
of the Survey of India of and above the rank of Deputy Director 
including COLONEL 0. P. ANAND, Director, on temporary reversion 
to  Military duty participat'ed. The Ministries were represented by 
the following officers :- 

( i ) SHRI M. G .  RAJA RAM, I.A.s., Joint Secretar~r. 
( ii ) SKRI M &I. KUSARI, I.A.s., Deputy Secretary. 
( iii ) SHRI N. K. SREENTVASAN, Under Secretary. 

( iv ) SHRI B. N. CHADHA, Assist,ant Financial Adviser, 
Ministry of r' 4 inancc?. 

Various problems concerning Survey of Tndin were discussed in 
the conference. 

BRIGADIER GAMBHIR SINUH, surveyor General of India visited 
Calcutta on the 1 Ith and 12th July 1962 for attending the meeting 
of the Advisory Board for National Atlas and Geographical Names. 

COLONEL R. S. KALRA, Director, Map Publication visited Delhi 
on the 17th September 1962 for cliscussions with the Ministry of 
External Affairs. 

COLONEI, R. S. KALHA, Director, Map Publication visit,etl Delhi 
between the 3rd arid 5th Octol,e~. 1962 to att3et~d the 7th meeting 
of the Organisation Sc Methods Jnst,it,~lt,c Sectional ineeti~ig Indian 
Standards Institution, New Dellli. 

COLONEL J. N. SINHA, Deputy Surveyor Cieneral visited Delhi 
on the 15th and 10th and again on the 26th October 1962 for dis- 
cussiona with the Ministry of Scientific Research and Culture1 
AfFeire and to attend ib meeting of Border Roads Development B o d .  
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LT.-COLONEL K. L. KHOSLA, Deputy Director, Geodetic and 
Reseaxch Branch visited Delhi between the 3rd and 5th October 1962 
for attending a meeting a t  the Indian Standards Institution and 
for discussions with Director General Lighthouses and Lightships. 
He also visited Bombay on the 9th October 1962 and attended 
the inauguration of the First Scientific Cruise of Indian Naval 
Service "Kistna" in connection with the Indian Ocean Expedition. 

COLONEL J. S. YAINTAL, Director, Eastern Circle gave a talk on 
Topographical and Cadastral Survey in India' ' a t  the joint settle- 

ment training camp of Indian Administrative Service, Indian 
Police Service and West Bengal Civil Service Oficers a t  Bandel on 
the 11th January 1963. 

COLONEL J. S. I'AINTAL, Director, Eastern Circle and Lil.- 
COLONEL M. M. DATTA, Deputjr Director ( Photogrammetry ), 
Northern Directorate attended the 7th lndian Standards Convention 
at Calcutta from the 28th January to 2nd February 1963 8s official 
delegates from the Survey of India. 

At  the request of the Director, Tecllnical Education, Andhra 
Pradesh, HyderBbBd, COLONEL J. A. F. DALAL, Director, Training 
Directorate visited the Governmelit Polytechnic on the 31st March 
1963 and gave a short talk to the staff and the students on the 
Survey of India and the eiilployment opportunities it offers to 
Diploma holders in Civil Engineering. 

10. Appointments in Comtnittees, etc.-COLONBL S. I<. S. 
MUDALIAR, Director, Northern Directorate was appointed as a, 
corresponding member from India to the Standing Coilinlittee of 
of the Commonwealth S~urvcy Officers Conference. 

LT.-COLONEL N. I<. SEN, Deputy Director ( Eastern Sector ), 
Northern Directorate ~vas  appointed as Director of Land 
Records & Surveys, Tripura, in addition to his o\rrn duties, with 
effect from the 27th September 1962. 

I Honours & Awards.-In tho 8th Stlate awards for excel- 
lence in printing and designing boolcs and 01,110r l)ul~lications, 1962, 
the Survey of India, I V O I ~  ;I ' ' Certificate? of hlorit " for publishing 
"School AtIlns". COLONEL 1%. S. IIALIu, Dircctor, Map Publica- 
tion attended the prize distribntion function. 

On his being elected as a Pellow of tho Royd Astronomicrsl 
Society, Londoa, SKRI J. C. BHATTACHARJEE ( Class I1 ) w-m,per- 
sonally congratulated by DR. MONO MOHON DAS, Deputy Minister, 
Scientific Research and Cultural Affairs ~ 1 1 0  a180 conveyed to 
him the appreciation of tlho Govel.ninent of India. 

In recognition of their specinlly arduous and meritorious 
eurvey work in Priority I ,lroa and Indo-PLkistFin Boundary demar- 
cation during the year 1961- 63, SARVA SHRI R. L. TANEJA and 
D. D. MEHTA, Sllrveyors and D. c. KUTHARI, Survey Assistant 
were granted Certificates of Honour, Thoy along with 28 other 
Class I11 & Class IV personnel were granted Honorarium dao. 
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12. Personnel.-Retirements, casualties, promotions, appoint. 
ments, etc. 

Class I Service.-SHRI E. R. WILSON, B.A., M.I.S., Officiating 
Surveyor General of India-retired. 

SHRI P. A. THOMAS, F.R.I.C.S., M.I.S., Director-retired. . 
SHRI F. M. HAWLEY, Superintending Surveyor-retired. 

MAJOR P. M. MANI, Superintending Surveyor and CAPTAIN 
S. N. DIMRI, Deputy Superintending Surveyor-temporarily reverted 
to Military Duty. 

SHRI SHAM LAL MALLICK, Senior Scientific Officer-joinod 
Indian Institute of Technology, Kanpur. 

&IAJORS S. CHOUDHURI, Y. RAMACHANDRAN and Y. L. KHULAR, 
Superintending Surveyors-promoted temporarily to officiate as 
Deputy Directors and granted the local rank of Lt.-Colonel. 

CAPTAINS L. P. SHARMA, V. S. DAVE and S. M. CHADHA, Deputy 
Superintending Surveyors-promoted to officiate as Superintending 
Surveyors and granted the local rank of Major. 

SARVA SHRI SURESH PRASAD, R. L. GHEI, D. BISWAS, J. E. 
DAVID, A. K. BHATTACHARJEE and M. N. KUTTY, Officer Swveyors- 
promoted to officiate as Superintending Surveyors. 

CAPTAINS RANVIR SINGH, C. K. R,oY, P. S. VENKATARAMAN, 
A. P. RASTOQI, D. P. GUPTA and LIEUTENANT C. B. JHALDIYAL- 
posted to Survey of India. 

SHRI B. M. L a ,  Officer Surveyor-appointed to officiate as 
Deputy Superintending Surveyor. 

SHRI &I. K. CHATTERJEE, Officer Surveyor-promoted to 
officiate as Officer-in-Charge, Map Record and Issue Office. 

Class I I  Service.-SARVA SHRI K .  K. RAMPAL and SISIR BHANJA, 
Officer Surveyors-resigned. 

SHRI A. L. SOOD, Eclectricnl Engineer-retired. 
SARVA SHRI RAN B A ~ ~ A D U R  SINGIX, 8. C. CHATURVEI)~, N. T I .  

SHARMA, V. K. VERBLA, ~ U R E B H  CHANDRA, Rt. C. MJTTAL, N. K. 
AOARWAL, FAHIM BASIR, S. C. SURI and R. 8. S,I\~NEY-appointed 
as Offioer Surveyors. 

SARVA SHRI N. hI. BBOPA~NI, L. It. HOWARD, J .  B. MATH~TR and 
N. C. NAUG, Officer Sun-cyvors-panted oxtension. 

SHRI B. P. RUNDEV, Officer Sir~lreyor-ro-employnlellt extended. 

YRRI J. N. KOHLI, robired Officer S~trvcyvor-re-omployed. 

DR. M. M. SARKAR, RI.B.B.Y.-appointed a~ h1'10dic~I Officer-in- 
Charge, Western Circle Dispensary. 

C h s  I I I  ( Division I  ) 8eruice.-8~~1 K. GANEBAN, SU~V~YOI- 
resigned. 
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SHRI S. K. BANERJI, Surveyor, Grade 11-resigned. 
SERI R. N. RAMANATHAN, Surveyor, Grade 11-removed from 

Service. 
SHRI S. VATSA, Topo Trainee Type 'A'-joined Indian Military 

Academy, Dehra Dfin. 

SEIRI DEEP CWD, Top0 Trainee Type 'A'-joined Railway 
Technical School, Jawalapur. 

SARVA S ~ I  M. L. ROY CHOWDHURI, V. V. GOKEALE, T. R. 
HITHESI, Topo Trainees Type ' A '-resigned. 

SARVA SHRI JALRIICTI SINBH, Survey Assistant ( Selection 
Grade ), L. R. A. R A ~  BEIG, Survey Assistant and KARAN S m a ~ ,  
Draftsman, Divisioil I-retired. 

SARVA SHRI GOVMD PRASAD, Surveyor ( Selection Grade ), 
BHOLA DATT and K. A. P. MATEIUR, Survey Assistants ( Selection 
Grade )-granted extension. 

SARVA S ~ I  S. C. DHAR, PADAM SINGCH, UDAI RAM, JAI: PRAXASH 
and MADHWA NAND, Survey Assistants-granted extension. 

SHRI I. M. SAKLANI, Survey Assistant-re-employment extended. 
SARVA SHRI R. K. LAL and C. M. AZIMUDDIN, Survey Assistants 

( Selection Grade )-re-employment extended. 

SUVA SHRI R. P. KUKRETI and UDAI S m a ~ ,  Survey Assis- 
tants-promoted to officiate in the Selection Grade. 

SUVA SHRI K. A. N. RAO, K. ANANTFLANARAYAN, G. N. RAM- 
ANNA, K. C. N. RAO, K. G. ATRI, G. N. UPADHAYA, V. P. G. RADHA- 
KRISHANAN, P. E. MATHEW, K. GANESAN, K. L. V. KRISKNA~RTHY 
and S. D. SLLVA, Surveyors, Grade 11-promoted to officiate as 
Surveyor, Ordinary Grade. 

SARVA SHRI D. K. ~MANDAL, RAM SINBH, SATNAM SINOH 11, 
hl. L. S H A R ~ ,  B. GHILDWAL, SASHMDRA KUUR, K. N. G. PILLAI, 
G .  L. SEHGAL, ,J. 8. TOMAR, K ~ S H I  RAM, S. R. MUKHERJEE, D. P. 
GHOSH, A. K. SARKAR, K. S. GOPALAKRISHAN, V. B. BHASIN, M. K. 
&ENGAPPA, ,I.  H. DAS, M. I<. SANKILRAN, M. DASARATRY, M. K. 
(~UELA, D. K.  CHOWDHURY, s. It. BISWAS, SUKU~YAR DAS and S. D. 
CHATTERJEE, T o p  Trai~lees Typc ' A '-promoted to officiate as 
Surveyors, Gracle TI. 
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D. S. NARAYANUR, L. S. S u m ,  WOOK SINQH, K. L. D E ~ ,  
Y. M. Jm, B. L. CHOUDHIJRY, S. S. RAWAT, T. N. NA~-I, 
D. R. SMRNA, JABDISH CHANDRA, R. P. SINGH, K. S. P A N W ~ ,  
J. B. PAWSEY, S. N. K u m ,  P. C. KUNDALU, CHIMAN LAL, N. C. 
ROY, A. G. JOSHI, A. RARTA RAO, K. R. ARORA, PRITAM SING=, 
0. P. GUPTA, D N. PANDEY, K. L. KARARHA, S. S. RAWAT, A. 
SUBBAMYUDU, A.M. FAHIMUDDIN, G.  K. LALA, R. K. MITT&, 
S. S. U P P ~ ,  M. S. BHASIN, S. N. JUBRAN, M. V. CHID~BARA,  A. K. 
BISWAS, R. D. CHAKRAVARTY, J. S. KEER, S. M. SNAMOORTY, G. B. 
N E E L A ~ N A V A R ,  CH ! ~ U N  LAL, D. S. CHOHAL, C. J. L. J. RAO, M. L. 
CHHBBRA, SUKH DEV, T. APPUKULTAN, M. S. RAWAT, S. B. M ~ M B A I N ,  
D. V. S. KUMBR, D. P. BADONI, K. R. V. MURTHY, S. M. UNIYAL, 
P. R. S m m ,  MAWASI RAM, B. K. SAHNI, S. NABARAJAN, A. N. 
GURJAR, R. R. HOSKOT, BOOTA RAM, B. B A L A S U B B ~ H ,  M. S. KEER, 
M. R. BHIDE, K. H. BABU, D. JAYANANDAM, V.U. RAO, SHYAM 
SINQH THBPLI, RAM PRAKASH, PARSHOTAM DAS, N. C. BALHAR, 
B. S. RAWAT, P. L. CHOPRA, R. K. KAMBOJ, A. K. UNIYAL, Y. R. 
RAO, R. L. V m  and N. C. JMN-appointed as Topo Trainees 
Type 'A'. 

SUVA SHRI SOHAN SLNGH, K. C. VARUQHESE, K. M. KUKRETI, 
M. S. GURKHA, C.H. ancl C. B. GURUNB, Clam 111, Division I1 
personnel-promoted to officiate as Survey Assistants. 

SARVA SKRI J .  31. C. EDWARDS, B. S. BARTHWAL, I?. S. BIST, 
T. S. RANA and G. L. SHARBU, Class 111, Divisioil I1 Draftsman- 
promoted to officiate as Draftsman Division I. 

SHRI FV. I). SHARMA, Storekeeper-promoted to officiate as 
Storm Assistant. 

S ~ B I  J. S. BIST, a Military Pensioner-re-employed a,a Security 
Superviaor. 

SHRI N. S. THAPA, Ex-serviceman-appointed aa Security 
Supervisor. 

Class 111, Division II and Ministerial StaJ :- 
495 . . appointed. 

80 . . resigned and discharged. 
7 . . retired. 
5 . . transferred. 

13. Deaths . -bh~o~-G~~EFuL G .  CHEETHLLM, C.B., D.S.O., 
wa., who came to India recently as the Chairman of the Review- 
ing Committee for the Survey of India and the National Atlea 
Orgenisation. 

SHRI M. N. PANDEY, Air Siirvey Draftsman. 
SHRI B. LYNUDOH, Plme-tabler. 
SIIBI L. C. CH~~LRBBORTY, Clerk, Upper Division. 
Smu B. B ~ E R J E E ,  Clerk, Lower Division. 
Claee IV personnel- 17. 



PART I-TOPOGRAPHICAL AND OTHER SURVEYS 

11. ABSTRACT OF SURVEYS AND 
TOPOGRAPHICAL WORK 

14. The following tables indicate the progress achieved in the 
topographical surveys in the country :- 

Table A.-Progress of Topographical Surveys in metric 
system since 1956 

I 1 : 50,000 and larger acalos I 

-- - 

I sq. l i n ~  I sq. km I sq. km 

Survey Years 

Total to  1963 . . 1 2,40,798 128417 1 3,67,215 

Original Sl~rvrys 

Total to 1902 2.1 9,476 95,035 

1902-83 . . . . 21 $ 3 3  

Total Programme . . 1 11,14,611 1 21,63,479 1 32,68,08Of 
I I I 

3,14,611 

52,704 

* 9,635 sq. kt11 of this balance hnve, since 1905, 1wc11 surveycd on )-inch scale and 
4,77,469 ~ q .  km on #-inch scale. 

Revision Surveys 
of area previously 

on 1-inch nnd 
larger scales 

t 2,831 sq. ltnl of original survey nnd 4,961 aq. km of rovkion survey in F.P.S. 
System on 1-inch and lnrger srales of thiq balance wcro also completed during the 
period under report. 

f Totnl nren of the Indian Union c\-cluding Sikkim (nren 7.107 sq. k m )  and 
l3hnt5n (area 40,244 arl. km).  

TOTAL 

Table B.-Revision of above work 

Table C, which s11on.s in det'ctil the sul-vcy operat'ions carried 
out during tho period under report together \pith their cost rates, 
appears at tlhe end of this s~ct~ioll ( p. 30 ). 

Survey Yonr i I : 50,000 and larger scales 
- -- - - -- - -. - - - - 

1989-83 . . I 49 sq. km 

ABSTRACT OF SURVEYS 
15. Althongh the, primary responsibilities of tho Survey of 

India am geodotic 8,nd tol~ographicitl s~~rveys and compilation of 
geographical maps, the department lln8s to undertake a, considerable 
amount of special survnys in connection with irrigation, hydro? 

TOTAL 

49 aq. km 
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electric, land reclamation, flood control and similar development 
projects end t o  meet demands for large scale surveys of cities, 
cantonments and important industrial areas. It has also to advise 
and assist the Stlate Governments in local and settlement surveys 
as may i)o required. Since World War 11, surveys for irrigation 
and similar projects had largely occupied the resources of the 
Survey of India, but since the year 1954-55, a fair amoullt of 
the departmental resources is being employacl on departmenth1 
work. 

The following sub-heads show the various types of work and 
field operations carried out by the depastment during the preiod :- 

Bonndery Surveys Topographical framework 
Photo-mosaic,q Topographical Survey9 by air-rum-ground rnet,llods 
Geodetic frnmemork Flood Control Surveyd 
Rectangnlatil bn Training 
Levelling 

During the current yew, a good amount of progress has been 
in  the departmental topographical surveys in metric system. 

An abstract of surveys in each Statelunion Territory of the 
Indian Union alphabetically arranged, is given below. 

16. Andhra Pradesh. 
Topographical surveys by ground methods.-1 : 50,000 blue-print 

survey for the Landing Chart of Warangal Aerodrome in 
Warangal District ( p. 93 ). 

1 : 25,000 original ground survey for departmental mapping 
in Anantapur District ( p. 05 ). 

$-inch verification of office copy corrections for the Ap- 
proach Chart of Warangal Aerodrome in Karimnagar and 
\Va,rangrtl Districtla ( p. 93 ). 

Topographicr~l survey b?y air-cum-ground method.-Photo verifica- 
tion and height control on 2-inch sir photographs for Balimela 
Reservoir in Vishiikhapatnam District ( p. 91 ). 

Topographical frame2uork.-Triangulation for the Landing Chart of 
Warangal Aerodrome in Warmgal District ( p. 92 ). 

Triangulation for 1 : 4,000,l : 26,000 and 1 : 60,000 surveys 
in training areas, in HyderBbiid and Nalgonda Districts (p.  124). 

Subsidiary triangulation for 1 : 26,000 original survey in 
Anantapur District ( p. 97 ). 

Levelling.-Donble and single tertiary levelling for the 1,anding 
Chart of Warangal Aerodrome in Karimnapnr and Warangal 
Districts ( p. 193 ). 

17. Assam. 

Topographical acrvq(8 by ground methal8.-1 : 60,000 s a l e  blue-print 
revieion survey for Landing Chart area of Rupsi Aerodrome 
in GoBlpLa District ( p. 87 ). 
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4-inch original ground survey for the Icarnaphuli sub- 
mergence area in Mizo District ( p. 78 ). 1 -inch verification 
survey on grey prints of the existing 1-inch maps for investi- 
gations in connection with boundary demarcation ( p. 78 ). 

$-inch scale verification survey for Approach Chart area of 
Rupsi Aerodrome in GoBlpsra and GZro Hills Districts ( p. 87 ). 

Topographical surveys by uir-cum-ground methods.-2-inch scale 
original survey on air surveyed blue-prints for 4-inch mapping 
of the Un~t ru  Hydel Project Stages IV  and V in United KliBsi 
and Jaintia Hills District ( p. 87 ). 

Joint Indo-Pillrist%,n photo verification and height control 
for subsequent 4-inch fair mapping for the Karnaphuli sub- 
mergence area in Mizo District ( p. 78 ). Original survey on 
4-inch scale for the Karnaphuli submergence area in Mizo 
District ( p. 78 ). 

Topographical framework.-Supplementary triangulation for Umtru 
Project Stages I V  and V in United KhBsi and Jaintia Hills 
District ( p. 87 ). 

Theodolite traverse for Landing Chart ( I.C.A.O. ) survey 
of Rupsi Aerodrome in GoBlpBra District ( p. 87 ). 

Triailgulation and theodolite traverse for 4-inch surveys 
in Mizo District ( p. 78 ) . 

Levelling.-Double tertiary and single tertiary levelling for Landing 
Chart survey of Rupsi Aerodrome in GoiilpLra District (p .  87 ). 

Boum-Zary survey.-4-inch air survey of Assam-East Piilristim 
boundary in Mizo District ( p. 75 ). 

Topographical surveys by air-cum-ground methods.-Photo verification 
on 2-inch scale for project survey in Sehmstt District ( p. 82 ). 

Ground verification and suppleinentary height control on 
1 :  10,000 scale for project survey in Singlibhiim District 
( p. 83 ). 

Topographical framework.-Theodolite traverse for fixing points on 
1)oth banks of Ganga River from Mokameh Bridge to Sultiin- 
ganj i l l  BhBgalpur, Monghjrr and Patna Districts ( p. 85 ). 

'J'heodolite traverse in connection with the Barrage Axis 
and fixing position of a point noar Faralckn, Dawago, in Santsl 
I'iu.ganrts I)isl,l.ic.t ( 1). 85 ). 

'h"angul tttioll alitl tllc?udoli ~I'~LV(!I.HO for 1 : 10,000 8cale 
l)roj('ct slrrvc?y in Sitighblii~ni I)ist~.ict ( 1).  82 ). 

Lc.velbilq/.---Doublo l,ol.t,inr,y levelling oil Lot,li l~nnks of C:anga Rivor 
fro111 Mok;tmoI~ Britigo to S11lt51igniij ill 13115gall1ur, Nongliyr 
ant1 l'atnn Districts ( 1). 86 ). 

1)orlblc tcrtii~1.y and sii~glc tcrtiary levelling for 2-inch 
acelo projoot survey in Sahttraa District ( p. 83 ). 
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Ratangu1ation.-Fixiag the corners of a rectangle of sides 400 
metres and 200 metres for grid layout of Patratu Thermal 
Power Station in Hiizgribiigh District ( 87 ). 

19. DHdra & Nagar Haveli. 
Topographicul framework.-Triangulation and post-pointing on 

1 : 25,000 scale air photographs for 1 : 25,000 scale departmental 
survey in DZdra and Nagar Haveli ( p. 118 ). 

20. Goa, Damin & Diu. 

Topographicnl framework.-Triangulation and post-pointing on 
1 : 25,000 scale air photographs for 1 : 25,000 scale depart- 
mental survey in Dam511 and Diu ( p. 118 ). 

Triangulation for 1 : 25,000 original survey in Goa ( p. 93 ). 

Topographical s.urveys by ground methods.-Revision survey on 
1 : 50,000 scale and verification survey on 1 : 260,000 scale for 
Landing and Approach Charts ( I.C.A.O. ) survey of Deesa 
and Porbandax Aerodromes in Bangs ICBntha, JLmnager, 
Junagadh and Mshsiina Districts ( p. 108 ). 

Verification of ofice copy corrections on 1-inch sheets in 
AhmadBbiid, Kairn and RBjkot Districts ( 108). 

1-inch rapid verification survey of plltnimetry for Narmada 
Commanded Area, in Baroda, Broach and Kaira Districts 
( p. 118 ). 

Topoqraphiccrl 8urvey.s By air-cum-groz~nfl n2ethlods.-Photo verifi- 
cation on %inch scale air photographs for 4-inch survey of 
Narmada Commanded Area in Ahmadsbzd, Barode, Broach, 
Kaira, MehGna and PBnch MahBls Districts ( p. 118 ). 

1 : 50,000 scale blue-print original survey in Junagadh Dis- 
trict ( p. 108 ). 

Topographical frame~lrork..-'I'riallgulstion and post-pointing on 
1 : 25,000 scde air photographs for 1 : 25,000 scale departmental 
survey in Amseli, Junagadh and Surat Ilistricts ( p. 118 ). 

Levelling.-Lcvelli11 for 4-inch survey of N~rlllada Commanded 
Area in AhmadGbiXd, Basoda, Bro,zch, Kaira, MehGna and 
-Piinch MahBls Districts ( p. 118 ). 

22. HimZchal Pradesh. 

l1opograyhica2 surucy Ir!j gro,urul mcthd.-1 : 26,000 scnlo original 
ground survey of Piindoh Rsservoir in Mendi District ( 1). 11 1 ). 

Topographical framework.-Supplementary triangulation for the 
above survey ( p. 11 1 ). 

~5~)elli~q.-Daub tertiary levelling for the sbovo survey ( p. 11 1 ). 
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23. Kerala. 

Topogrqhical surveys by ground methods.-1 : 50,000 blue-print sur- 
vey for the Landing Chart of Trivandrum Aerodrome in Trivan- 
drum District ( p. 03 ). 

&-inch verification of office copy corrections for the Approach 
Chart of Trivandrum Aerodrome in Trivandrum District ( p. 93 ). 

Topographical framezmrk.-Triangulation and theodolite traverse 
for the Landing Chart of '.l!rivandrnm Aorodrome in Trivandrum 
District ( p. OD ). 

Triangulation for fixing two control points for ICerala 
Government in Calicut ( Kozhikode ) District ( p. 92 ). 

Levelling.-Double and single tertiary levelling for the Landing 
Chart of Trivandrum Aerodrome in Trivandrum District 
( P. 93 1. 
24. Madhya Pradesh. 

Topographical survey by air-cum-ground method.-Photo verifi- 
cation on 2-inch scale air photographs for IndrBvati Project in 
Bastar District ( p. 11 8 ). 

Topographical surveys by ground methods.-1 : 25,000 scale original 
ground survey for MBhi Reservoir in RatllZin District ( p. 105 ). 

Original ground survey on I : 50,000 scale and verification 
survey on 4-inch scale for Landing and Approach Charts 
( I.C.A.O. ) survey of Panna and Satna Aerodromes in Panna 
and Satna Districts ( p. 106 ). 

Verification of office copy corrections on l-inch sheets 
in Guna, District ( p. 106 ). 

Topographical framework.-Triangulation for the Landing Chart 
of BilLspur Aerodrome in BilBspur District ( p. 92 ). 

Triangulation for 1 : 26,000 scale survey of MLhi Reser- 
voir in Ratliim District ( p. 105 ). 

Triangulation and t,hoodolitcs trnvorso for 2 : 50,000 scale 
Landing (lhnrt s ~ ~ r v e y  of T'anna an(1 Snt'nn, Aarodromos in 
Pantla and 8ntn;t Distlriotjs ( 1). 105 ). 

'rl~co(lo]it,c~ and prismittic aoinI3:tss tr:~verr;rcs for 4-inch 
sllrvpy of Tntlr:?,vntJi Projcct in Hnst,nr 1)ist'rict ( 11. 11 8 ). 

Levelling.-Uouble tcrtia~-y Ic?vc?lling for M l b i  Itcsorvoir survey in 
Ratliiln District ( p. 105 ) an(1 for Lnnding Chart survny of 
I'anna, and Satma Aerodromes in Pitnnn ant1 Satma Districts 
( p. 105 ). 

Singlo tertiary levelling for Indriivsti Projoct, in Bmtnr 
Pivtriot ( p, 11 8 ), 
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25. Madras. 
Topograp?~ical surveys by ground methods.-1 : 50,000 bluo-psint 

survey for the Landing Charts of Madurai and Tiruchchi- 
rGppaIli Aerodromes in Madurai and Tiruchchiriippalli nis- 
t'ricts ( p. 03 ). 

1 : 25,000 original ground survey for Hogenakal Project 
in Salem District ( p. 100 ). 

$-inch verification of ofice copy corrections for the Ap- 
proach Charts of Mczdl~rni and Tiruchchiriippalli Aerodromes in 
Madurai, Thnnj$viir, Tiruchchir8ppalli and RBmaniit.hapuram 
Districts ( p. 03 ). 

Topographical survey by air-cum-ground nzethd-Photo verifi- 
cation and height control on 2-inch scale air photographs for 
Hogenakal Project in Coimbatore and Salem Districts ( p. 100). 

Topographicrt.1 framework.-Triangulation for the Landing Charts 
of Madurai and Tiruchchiriippalli Aerodromes in Madurai and 
Tiruohchiriippalli Districts ( p. 02 ). 

Theodolite traverse for original ground survey on 1 : 25,000 
scale for Hogenakal Project in Salem District ( p. 100 ). 

Post-pointing of existing trigonometrical points for %inch 
air survey of Hogenakal Project in Coimbatore and Salem 
Districts ( p. 100 ). 

Levelling.-Double and single tertiary levelling for the Landing 
Chart of Madurai Aerodrome in Madurai District and single 
tertiary levelling for the Landing Chart of TiruchchirBppalli 
Aerodrome in Tiruchchiriippalli District ( p. 93 ). 

Double and single tertiary levelling for Hogenakal Project 
in Coimbatore and Salem Districts ( p. 100 ). 

26. Maharashtra. 
Topographical surveys b?j ground methods.-1 : 25,000 scale revision 

survey for Bombay Guide Map in Bombay Suburban and Thine 
Districts ( p. 1 18 ). 

Original ground survey on 1 : 50,000 scale and verification 
survey on $-inch scale for Landing and Approach Charts 
( I.C.A.O. ) survey of Akola Aerodrome in Aknla anrl BilldBna 
nistr ict ,~ ( p. 118 ). 

Verification of office copy corrections on I-inch sheets in 
Akola, Bombay Suburban and Thane D i ~ t r i c t ~  ( p. 118 ). 

~ ~ ~ ~ ~ o g m p h i r f l l  survcp by air-cum-ground metho&.-Photo verifi- 
cation on 2-inch scale air photographs fr)r pnhlicatinn of map8 
on 1 : 15,000 male for Bhima Lift Irrigation Project in Sholitpilr 
District ( p. 11 4 1. 

1 : 25,000 original ground survey for departmental mapping 
~ o u n d  verifio~tion end rogt~ur jnp in KolhHpur Diptrict 

6 p, 96 )I 
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Topographical framework.-Triangulation for air survey on 1 : 30,000 
scale for Bhima Lift Irrigation Project in SholBpur District 
( p. 114 ). 

Triangulation for 1 : 25,000 original survcy in Ratnagiri 
District ( 1). 92 ). 

Levelling.-Double tertiary and single tertiary levelling for Bl~ima 
Lift Irrigation Project in SholBpur District ( p. 114 ). 

Double tertiary levelling for Morna Project in Akola 
District and for GyBnganga Project in Buldiina District ( p. 1 14 ). 

Single tertiary levelling for Akola Aerodrome in Akola 
District ( p. 118 ). 

27. Manipur. 

Topograpl~ical survey by air-cum-ground method.-Photo verifica- 
tion and height control on 2-inch scale air photographs for 
blanipur Valley Development area ( p. 82 ). 

Topographica,l framework.-Triangulation and theodolite traverse 
for the above ( 11. 82 ). 

Lrvelling -Double and sing12 tertiary levelling for the above, 
( P. 82 1. 

28. Mysore. 

Topograplbical surveys by ground methods.-1 : 50,000 blue-print 
revision survey for the Landing Charts of Bangalorc, Belgaum 
and Mysoro Aerodromes in 13angalore Urban, Belgaum and 
Mysore Districts ( pp. 92, 93 ). 

I : 25,000 original ground survoy for departmental mapping 
in K o l k  District ( pp. 95, 96, 97 ). 

4-inch original groni~d survay for Bedti Project in Dh5r\rrir 
and North Ranara Districts ( p. 99 ). 

1 : 10,000 original ground survey for Bedt,i Project in 
North Kanara District ( p. 100 ). 

1 : 25,000 original ground survey for Hogenaka1 Project 
in Mysoro District ( p. 100 ). 

a-inch verification of office copy corrections for tho Ap- 
))roach Chnrts of Banpaloro, Belgnum and htysorc Aerodromes 
in Bangaloro R,ural, Bangalore Urbnn, Belgaum, Mysore and 
Mandya Districts ( pp. 92, 93 ). 

Topographical aurveg by air-cum-ground method.-1 : 25,000 original 
survey for departmental mapping by ground verification and 
contouring in I3clgrt1lm District ( pp. 95, 96, 97 ). 

Topographical survey by air-ctmx-ground method.-Photo verification 
and height control on 2-inch scalc nir photographs for 
Hogen8kaI Project in My~ore Distriot ( p. 100 ). 
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Topographical framework.-Triangulation and theodolite traverse 
for the Landing Chart of Bangdore Aerodrome in Bangelore 
Urban District and triangulation for the Landing Charts of 
Belgaum and Mysore Aerodro~nes in Belgaum and Mysore 
Districts. ( pp. 02, 03 ). 

Triangulation for 1 : 25,000 original survey in Belgaum 
and KhiirwBr Districts ( p. 92 ). 

Subsiciiary triangulation for 1 : 25,000 original ground 
survey in KolBr District ( p. 07 ). 

Theodolite trnverso for 1 : 25,000 original air-cum-ground 
survey in Belgaum District ( 1). 97 ). 

Triangulation and theodolite traverse for original ground 
survey on 4-inch and 1 : 10,000 scales for Redti Project in 
North Kanara District ( p. 99, 100 ). 

Theodolite traverse for original ground survey on 1 : 25,000 
scale for Hogenakal Project in Mysore District ( p. 100 ). 

Post-pointing of misting trigonometrical points for 
2-inch air survey for Hogenakal Project in Mysore District 
( p. 100 ). 

Levelling.-Double ancl single tertiary levelling for Bedti Project 
in North Kanara District ( p. 90 ). 

, 
Double and single tertiary levelling for Hogenakal Project 

in Bangalore Rural and Mysore Districts ( p. 100 ). 

Single tertiary levelling for the Landing Chart of Bangalore 
Aerodrome in Bangalore Urban District, double tertiary level- 
ling for the Landing Chart of Belgaum Aerodrome in Relgaum 
District and dollblo ant1 singlo tertiary levelling for the Landing 
Chart of Mysore L4motlrome in Mandyn and Mysoro Districte 
( pp. 92, 93 ). 

29. Orissa. 

Topographical surveys by ground methods.-8-inch original ground 
survey for Tikarpiil-a Dam in Baudh and DhenkBn51 Districts 
( P- 91 ). 

8-inch original ground survey for Balimela Dam and $-inch 
original ground survey for I<alirncla, Tunnel in Kornpnt 
District ( p. 91 ). 

1-inch verification Rurvey for Tndriivati l'rojcct, in Kory~nt  
District ( p. 118 ). 

Topographical ~ u r v e y  by air-cum-grou,n,d n~et?lod.-Photo verification 
~ n d  height control on 2-inch scale air photographs for Bnlimela 
Reservoir in Koraput District ( p. 91 ). 

Topographical frarnewrvrk.-'fiinng~~lation and tl~eodolito travcrso 
for 8-inch original ground survey for Tik~rpLra Dam in B ~ u d h  
find phenkBn&l Djetricte p. 01 ), 
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l'riangulation and theodolite traverse for 8-inch original 
ground survey for Balimela Dam, theodolite traverse for 4-inch 
original ground survey for Balimela Tunnel and triangulation 
and theodolite traverse for Balimela Commanded Area in 
Koraput District ( p. 91 ). 

Levelling.-Double and single tertiary levelling for Tikarpiira Dam in 
Baudh and DhenkBnBl Districts ( p. 91 ). 

Double and single tertiary levelling for Balimela Tunnel 
and Balimela Commanded Area and single tertiary levelling 
for Balimela Dam in Koraput District ( p. 91 ). 

30. Punjab. 
Topographical surveys by ground methods.-1-inch and 1 : 50,000 

scale rapid verification surveys for Bhiikra Dan1 Project in 
Gurgaon, Jullundur, Kapiirthala and Mahendragarh Districts 
( p. 111 ). 

Verification of bouildary and reconnaissance for missing 
pillars of entire boundary along Punjab-West PLkistin ( p. 70 ). 

Verification of office copy corrections on 1-inch sheets for 
re-issue in metric system in Gurgaon, Hissir, Mahendragarh 
and Rolltak Districts ( p. 11 1 ). 

Survey of metre-contours on I -inch slleots for re-issue 
in metric systenl in Gurgaoil District ( p. 111 ). 

Il'opographicul survcy By air-cun~-gro?catl methods.-Photo veri- 
ficatioil on 1 : 26,000 scale air photographs and air survey 
on 1 : 25,000 scalc: for Pang Reservoir in ICingra District 
( p. 111. ). 

Topographical frunzc,wrk.-Su1,yleiiieiltary triangulat,ion and post- 
pointing for 1 : 25,000 scale survey of Pang Reservoir in Ki,ngra 
District ( p. 11 1 ). 

Levelling.-Double tertiary and ~ingle tertiary levelling and post- 
pointing for 1 : 26,000 scale survcy of Pang Reservoir iiiKiingra 
District ( 11. 1 1 1 ). 

llouhlc t,el-tiarg tind siilglc tc!rtiary lcvelliilg to 26-acre 
rectangles for Bh5,krn 1)tni~ I'rojcct in Curgaon, HoshiLrpur, 
,Jnllu~idur, Ka13firtlhnln, niid M,zhondragnrh Districts ( p. 111 1. 

1'opographicn.l survcys by ~rou~nd  methods.-1 : 25,000 scale original 
grolliid survog for MZhi Hyclel and Irrigation Project ill 
Biinsw51-a Ilistrict ( 1,. 105 ). 

Verification of ofice copy ro~.rcct~ions on 1-inch sheets in 
J h i i l a ~ ~ r  and IZotc~, Distrir.t..u ( 11. 106 ). 

Topogrcxphionl frnmcioorX..--'l'riai1g1i1ation SOJ. 1 : 25,000 scale survey 
of MBhi Hydcl and 11.1-igntion Project in BBnsw6rs District 
( p. 105 ). 
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Levelling.-Double tertiary levelling for 1 : 25,000 scale survey of 
M&hi Hydel and Irrigation Project in Bgnswgra, District 
( p. 105 ). 

Bmn&ary Survey.-4-inch original ground survey and theodolite 
traverse for demarcation and veilfication of boundary between 
R5,jasthiin ( India ) and West Piilcistiin in Barmer and Gangg- 
llagar Districts ( India ) and in the adjoining Districts of West 
Piikistiin ( p. 70 ). 

32. Tripura. 
Boundary survey.-1 -inch verification survey for the course of Jj'enlly 

River along the bouildary between Tripura ( India ) alld 
Chittagong and Chittagong Hill Tracts Districts ( East PBkis- 
t511 ) ( p. 75 ). Theodolite traverse for demarcation and 
fixation of the International Boundary between Tripura 
( India ) and Sylhet ( East  PBkis t~n  ) ( p. 78 ). 

33. Uttar Pradesh. 

Topographical surveys by grour~d methods.-1 : 4,000, 1 : 16,000 and 
1 : 25,000 scale original ground survey for Kotlibhel Hydro- 
electric Scheme in Garhwal and Tehri-Garhwiil Districts 
( p. 105 ). 

Original ground survey on 1 : 50,000 scale and verification 
survey on $-inch scale for Landing and Approach Charts 
( I.C.A.O. ) survey of Kiinpur Aerodrome in KInpur and 
Lucknow Districts ( p. 106 ). 

5-inch blue-print revision survey of Mussoorie Guide Map 
in Dehra Dfin District ( p. 126 ). 

Topogruphicccl framework.-Triangulation for 1 : 4,000, 1 : 16,000 
and 1 : 25,000 scale surveys of KotJibhel Hydro-electric Scheme 
in GarhwEl and Tehri-GarhwM Districts ( p. 105 ). 

Triangulation and theodolite traverse for 1 : 50,000 scale 
Landing C h a t  survey of KBnpur Aerodronle in KBnpur 
District ( p. 105 ). 

Levelling.-Double tertiary levelling for 1 : 4,000, 1 : 16,000 and 
1 : 25,000 scale survey of Kotlibhel Hydro-electric Scheme in 
GarhwZl and Tehri-GsrhwB1 Ilistricts ( p. 105 ). 
34. West Bengal. 

Topographical suroeya by ground met1wds.-Ground verification and 
height, control for %inch survey of Kangsubati Projoc t Co~n- 
manded Area in Midnapore Di~tr ic t  ( p. 85 ). 

1 : 50,000 scale original R I I ~ V C ? ~  for Landing C l ~ w t  tlroi~n 
of MLldu, Bklurghiit and Cooch-BellLr ilerodromcs in MLlda, 
West Diniijpur and Uooch-BohLr Diwtrictu respectively ( p. 57 ). 

Toposraphiubl s u r v e  by air-cum-ground m c t b l . -  1 : 1 2,500 scale 
for Rem~nan and Rinchingtong Rivel-s projcot s~lrveys in 
Darjeeling District ( p. 82 ). 



SEC. n ]  ABSTRBCT OF SURVEYS 2 9 

Spot heights on air photo-mosaics on 4-inch scale for 
flood control investigations in BurdwBn, Hooghly and Midna- 
pore Districts ( p. 84 ). 

Topographical framework.-Triangulation and theodolite traverse 
for project survey in Darjeeling District ( p. 82 ). 

Theodolite traverse for fixing point8s on both sides of 
Bhiigirrtthi River in BurdwBn and MurshidBbBd Districts 
( 13. 85 ). 

Theodolite traverse in connection with the Barrage Axis 
and fixing position of a point near F~rakkrt Barrage in MBlda 
and MurshidBbBd Districts ( p. 85 ). 

Theodolite traverse for 2-inch survey of Kangsabati 
Project Commanded Area in Midnapore District ( p. 85 ). 

Theodolite traverse for Landing Chart Areas of MBlda, 
BBlurghBt and Cooch-BehBr Aerodromes in MBlda, West 
DinBjpur and Cooch-BehCir Districts respectively ( p. 87 ). 

Levelling.-Double tertiary levelling for establishing bench-marks 
on both sides of Ganga River near Farakka Barrage in MBldrt 

and MurshidBbBd Districts ( p. S5 ). 

Double and single tertiary levelling for height control for 
2-inch survey of Rangsabati Project Commanded Area in 
Midnapore District ( p. 85 ). 

Double and single tertiary levelling for Landing Chart 
Areas of MBlda, BBlurghBt and Cooch-BehBr Aerodromes in 
MBlda, West Diniijpnl* a n d  Cooch-BehBr Districts respectivelv 
( P. 87 1- 
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IV. SURVEY' REPORTS, NORTHERN DIRECTORATE 

DIRECTOR :-COLONEL S. K. S. Mudaliar, B.A., M.I.s., m.I.E., M.n.s.11. 

DEPUTY DIRECTOR, LT.-COLONEL M. L. Chopra, B.SC., B.E., A.M.I.E., 
HEADQUARTERS :-{ Engineers. 

I LT.-COLONEL Y. Ramachandran, n.sc. (Mining), A.M.I.E., 
from 9 4 - 6 2  to 15-12-62 
and again from 16-143. 

DEpuTy,",\~~&",~:-{ LT.-COLONEL M. L. Chopra. B.SC.. B.E., A.M.I.E., 
Engineers, from 
1 6 3 2 - 6 2  to 16-1-63 
(in addition to his duties 
as Deputy Director, 
Headquarters). 

DEPUTY DIRECTOR, LT.-COLONEL M. M. D ~ t t a ,  D.SC. ( Hons. ), B.E., M.SC., 

PHOTOGRAMMETRY :- P ~ . E .  (I.T.C.),M.I.~.,M.I.E., 
Engineers. 

DEPUTY DIRECTOR, LT.-COLONEL Y. L. Khular, ~ . s c .  ( Engg. ), A.m.I.E., 
WESTERN SECTOR :-{ Engineerg. 

D f ~ ~ ~ ~ A " , l ~ , " E T ~ ~ : - { ~ T . - ~ o L o N E L  S. Choudhuri, A.M.I.E., Engineers. 

DEPUTY DIRECTOR, LT.-COLONEL N. K. Sen, B.SC. ( Hons. ), M.I.s.. 
EASTERN SECTOR:-{ A.M.I.E., Engineers. 

35. Areas Surveyed.- 

176.1 square kilometres of triangulation for the survey 
of submergence area along Karnaphuli River and 
its tributaries. 

84 8 lincar kilometres of initial theodolite traverse for 
boundary demarcation. 

130 0 linear kilometres of theodolite traverse for thc 
survey of submergence area along Karnaphuli 
River and its tributaries. 

15.0 square kilometres of 4-inch original ground 
survey. 

26.9 square kilometre8 of photo verification and height 
control for 4-inch survey. 

15.8 Rquare kilometres of verificatiotl survey along the 
course of Fenny River. 

5 . 1  linear kilometres of final traverse, boundary 
demarcation and original survey on 4-inch scale 
astride the international boundary of R;ljasth%n- 
West PBki~tiit~. 

1,036 - 7  linear kilometres of boundary verificatio~l and 
handing over to State Goyyrnmont, officials. 
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651 .2  linear kilometres of bouildary verification and 
reconnaissance for missing pillars. 

205 7  square kilometres of air survey of planimetry by 
graphical naethod on 4-inch scale astride Indo- 
PBkistBn boundary. 

1 9 . 5  square kilometres of air survey of planimetry by 
graphical method on 4-inch scale for determining 
the submergence area due to commissioning of a 
dam on Karnaphuli River. 

No. 27 PARTY 

Major T. S. Bedi, ~ . s c . ,  A.M.I .E. ,  Enginecrs, to 3-8-69 and 
again from 19-8-62. 

Oflccr in c'Lurge :- Major B. B. S. Karki, B.SC., A.M.I.E., Engineers, from 
4-8-62 to 18-8-62. 

36. General.-This unit in coiljunction with No. 7 Party of 
Survey of PBkistZn was engaged on demarcation of India-West 
Piikist5n Boundary between RBjastl15n ( India )-West PLkistgn 
and Punjab ( India )-West Piikistiin under the control of Deputy 
Director ( Tcch. ). 

The party llcaclq~~artcrs was a t  Mussoorie ( U.P. ) during the 
recess and Amritsar ( Punjab ) during thc ficld. 

37. Personnel.-The avcragc strength of the party was 1 
Class 1 Oflicer, 2 Class IT Oflicers, 2 Surveyors, 1 Scientific Assist- 
ant, 1 Geodetic Computer, 1 Survey Assistant and 26 other Class 
I11 personlie1 illcluding 5 Clerlrs, 1 Recordkeeper, 1 Storekeeper and 
4 M.T. Drivers. 

38. Areas Surveyed.- 
5 . 1  linear lrilometres of final theodolite traverse, 

boundary demarcation and original ground survey 
on 4-inch scale astride the international boundary 
of Riijauthiin-West Plkist5n. 

1,0:36.7 lillcar kilometres of boundary verificatioil and 
Ilaiiping ovcl. to Statc Govcri~mcnt officials. 

551 - 2  lincar ltiloiuetres of boulidsry verification and 
reco~inaissnnce for iuissillg pillars. 

39. Recess Work.-Fair iuttpping of 27 boundary sheets and 
csamiuation of 51 prelimiuary proofs ( 27 of India and 21 of P&k- 
istiin ) ant1 124 final proofs ( 05 of Illdin and 60 of Piikistdn ) was 
carried out 11nder Shri H. K. Chopra ( Class 11 ) assisted by Swva 
Shri R. S. Chhabre, P. N. Puri, Surveyors with 12 other Class 111 
personnel. 

Checking of field computations and arrangcrnent of field 
recorde and computations were done under Shri P. C. Dutt, Survey 
Assiatant with 2 computers. 
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40. Field Work.-Field work was organized and carried out 
joilltly with the personnel of Survey of PBkistsn as follows :- 

( a ) Theodolite traverse, demarcation and handing over of bound- 
ary pillars to State Government ogicials of RGjastfin and West pik- 
istiin.-( i ) Ca9np South ( Jodhpur ).-Shri N .  N .  Joshi ( Class 11 ) 
assisted by Shri H. G. Dhingra, Geodetic Computer with 6 other 
Class I11 personnel, carried out theodolite traverse, demarcation 
and verification in Barmer District and handing over of boundary 
pillars to  the RLjasthZn and West PZkistLn State Government 
Officials in the Districts of Barmer and Jaisalmer ( India ) and 
Khairpnr, ltahilllyar lihan, ThBrpLrkar and Sukltur ( West Pgk- 
istRn ). 

( i s i  ) C'UI~LI) iVortlh ( BiEut~er ).-Shri M. L. Jollar, Sciclltific 
Assistant with 4 other Class I11 personncl, carried out theodolite 
traverse, demarcation, verification and handing over of boundary 
pillars t o  the RBjasthan and West PBkistZn, State Government 
Officials in the districts of Bikaner, Ganglnagar and Jaisalmer 
( RLjasthZn ) and BahLwalnagar and BahLwalpur ( West PBltistLn ). 

( iii ) Punjab Camp ( Ferozepur ).-S11ri I t .  S .  Chhabra, Sur- 
veyor with 5 other Class 111 personnel, carried out reconnaissance 
of entire boundary aloilg Yunjab ( India )-West PZkistBn with a 
view to  ascertain tho number of missing pillars requiring recons- 
tructio~l on new design of riveri~lo pillars and handing over of those 
pillars which could not be located cluring the field operations of 
1960-G1, due to being submcrged in flood waters at that time. 

The Yunjab camp was re-organized into 2 camps a t  GurdBsyur 
and Ferozepur under Sarvs Shri M. L. Johar, Scientific Assistant 
and H. G. Dhingra, Geodetic Computer respectively with 3 demar- 
cators each for relaying positio~ls of boundary pillars where new 
type of riverine pillars were to be constructed. 

( b ) Headquarters Computing and Records Section.-A Com- 
puting ancl Records Section was established a t  the Party head- 
quarters under 1 Computcr under the direct control of Officcr-in- 
Charge of bhe pnrty. 

4 I. Technical Methods.--( r~ ) l i~i j t~sl l~~~.- ' l ' l~c:  old Stittc 
I)ounda.ry pillars wcrc iu existcncc. Tho salnc positions wero 
accepted after verification ancl ncw pillars werc constructed in their 
places by Public Works Department. For chccking of old pillars 
and location of new pillars, revenue records and Survey of India 
maps were used. 

( b ) Final Traver.rc.--Final traversc was run to collncct up 
tho pillars. Thc co-ordinates thus obtaincd wcre plotted on Survey 
of Indie maps to  have a direct check on the accuracy of pillar 
positions. 

( c ) Joint boundaa verijication and haruling over of boundary 
piZZur8.-The boundary waa verified by measurements of angles and 
diatances. Wild T2 theodolite was used for the purpose. Missing 
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pillars were relayed and rebuilt. The boundary pillars were handed 
over to  State Government Officials of Rsjasthan ( India ) and 
West Piikistan. 

( d ) Relaying of missing pillars along the Punjnb ( India )- 
JVest Piikistin Boundary.-Pillars found missing due to floods and 
river action were relayed with thc help of Wild T2 theodolite by 
observation of angles ailcl moas~lrcmcnt of distances from thc pillar 
found intanct on thc ground. 

42. Description of Country.-Thc arca in Riijasthan is 
mainly an undevclol~ed desert with numcrous sand duncs. Absence 
of water sources near the arca of work a t  certain places caused 
considernhlc harclship t,o ficld pcrsonncl. A t  places snakcs were a 
menacc. 

Thc area in Punjab is plain and fairly well inhabitcd. 

43. Miscellaneous.-Health.-Health of the field personnel 
remained satisfactory. Medical units were attached to camps t o  
look after the health of personnel in Rgjasthiin. 

Communications.-The mode of conveyance was by tractors 
and camcls, jeeps and other 4-wheel drive vehicles werc also found 
helpful. Intercommm~ication l~ctwecn Officer-in-Charge of the 
party, Camp Officers and the individual field hands was by wireless. 
Police radiograms were also used for the purpose. Each demar- 
cator was provided with a Wireless Transmission set. 

Supply of water.-Tractors fitted with tanks were found useful 
for supplying water to detachments in the areas where water was 
not available locally. Camels were also used for supply of water 
a t  certain places where tmctors co~ild not operatc. 

PHOTOGRAMMETRIC GROUP ( N.D. ) 

LT.-COLONEL M.M. Dnt,tn, B.W. (Hons . ) ,  B.E., M.SO. 
DEPUTY DIRECTOR:- rh.~.  (I.T.C.), M.I.s., M.I.E., 

Engineers. 

44. Summary.-The Photogrammetric Group of the Northern 
Directorate was formed with effect from 6-3-62 with headquarters 
at Dehra Dfin ( U.P. ). 

45. Areas Surveyed.-No departmcntnl survey was carried 
out during tho  p(?rio(l 1)nt fair innpping for 4-inch Sotle High Love1 
Canal I'rojoct, 3-inch Dnlhi Regional Plan Snrvoy, ti-inch Delhi 
Regional Plan Snrvoy ant1 1 : H,OOO Niigiirjnilrtltonda Excavnted 
Sites was cnrricd o i ~ t .  

46. Equipment.-Thc following fr~rthor photogrammetrio 
eqllipmant was recnivnd :- 

Zeis~ Red~ictor Ratio Printfir . . .. 1 
?,T,C.-+ria Ansllogue Computers , . ?, 8 
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The former equipment is being used for preparing compensated 
positive prints from Eagle I X  aerial photography duly corrected 
for lens distortions. The latter eqilipment is being used for block 
adjustment of aerial triangulation in areas of sparse control. 

No. 20 ( PHOTOGRAMMETRIC ) PARTY 
(~.T.-COT.ONEL M. If. nattn, n.SC. (Hons.),  B.E. (Civil)' 

h 1 . S ~  P~.E. (I.T.C.), M.I.s., I h1.1. E., Engineers, t.o l a 4 2  
( in addition to his dut,ies 

(?Bic~r in chnrge :- Depat.y Direct,or, Phot,o. 
grammetry ). 

Mnjor S. M. Chndhn, A.M.I .R. ,  Engincnm, from 19-4-62 
I t,o 11-1-63. 
13lnjr11- R.  Snrin. o.nr., ~11.1.:. ( T.rI'.(?.)s Engineers, from 12-1-03, 

47. General.-The party was engaged mainly on the training 
of officers and operators on the photogrammetric instruments. A 
certain amount of productive work was also carried out. 

Training in aerial photo-interpretation for forestry was also 
imparted to  a batch of 8 Forest Officers from different states of the 
Indian Union. 

The headquarters of the unit reinninecl a t  Dehra Diin ( U.P. ) 
throughout the period under report. 

48. Personnel.-The average strength of the party was 2 
Class I Officcrs, 2 Class I1 Officers, 1 Survey Assistant, 1 Surveyor, 
and 35 other Claw I11 personnel including 4 Clerks, 1 Store 
keeper and 1 Recordkeeper. 

49. Recess Work.-During recess the party was organized 
as follows :- 

( n ) Twining.-A regular course of training in air survey and 
in the operation of photogram~netric instrlnnents was condrlctod 1)y 
Shri R.atna Singh ( Class I1 ) assisted \by Shri D. D. Mehta, Sur- 
veyor with 2 Topo Trainees Type 'A'.  One Class I1 Officor with 
3 Topo Trainees Type ' A'  completed their training in theory and 
practice of photogrammetric survey. 8 Plane-tablers/Air Survey 
Draftsmen were given training in the operation of Stereotops. 
29 Topo Trainees Type 'A'  continued their training in theory 
and practice of photogrammetric snrvey. 31 Topo Trainee8 Type 
'By continued their training in Aruntlel Method of air Rnrvey 
and in the operation of Stereotopes. 

Training in aerial photo-intorp~.etntion for forestry for pro- 
investment Rurvoy of fore& resources was imphrtcd to n I~atch of 
8 F o r e ~ t  Offic~rs fro111 diffol.ent. ~t,ntes of the Indian IJnion. 

( b ) Fair vtnpping.-Onc section under Sl~r i  Jai Prak~I1,  
Survey A~sistant carried orit 2f i0 .0  squnre kilon~otres of fAir 
mapping of the Sone Valley are&, falling in Shccts OR 0, 03 P, 72 C 
snd 72 l3 for 4 - i ~ c h  Sonc High Level Crsnnl Project Purvey, 302.6 
rqlllm, ijbrnetro~ ~f fair m~pping for )-inch . Dslhj G 

wgional Pbn 



SEC. I V ]  SURVEY REPORTS, NORTHERN DIRECTORATE 73 

Survey and 145.0 square kilometres of fair mapping for 6-inch Delhi 
Regional Plan Survey falling in Sheets 63 D and 53 H. 

50. Field Work.-Field training in triangulation and theodo- 
lite traverse was given to 4 Surveyors in the Mussoorie Hills. 

51. Miscel1arreous.-The health of the personnel remained 
good. 

No. 22 ( PHOTOGRAMMETRIC ) PARTY 

r LT.-COLONEL M. b1, Dnttn, u.8~. ( Hons. ). B.E. (Civil], M.I.S. 
M.I.E., M.8C. P ~ . E .  ( 1.T.C. ), 

i 
Engineers, to 9-4-62 [ in 
addition to his duties rn D e p ~ ~ t y  
Director ( Photo ) 1. 

Major N .I3. Nnyar, B.W. ( Engg. ), A.M.I .R. ,  Engineom, frani 
104-62 to  5 - 1 0 - G h n d  ngnin from 

O J i c ~ r  in chorgr :- I 12-1 1-62 to 3-1-63. 
Shri V. I(rishnarnurt>hy, M.A.,  A.R.I.c.s., from 6-10-62 to  

1 1-1 1-62. 
Major S. M. Chndha, A.M.I .E. ,  Engineers, from 4-1-63 to 

24-3-63. 
Major G .  C. Agnrwnl, B.E. (Hons.) Civil, A.M.I.E., ~ . s c .  P~.E. 

( I.T.C. ), Engineers, from 25-3-63. 

52. General.-The party carried out examination and correc- 
tions of Delhi Regional Plan SIII'VCY sheebs on 6-inch and 1 : 6,000 
scales. 

The headquarters of the unit remained a t  Dehra Dijn ( U.P. ) 
througliout the period under report. 

53. Recess Work.-The party wns orgiznized into one drawing 
section under Shri Ishar Singh, Surveyor and two air survey sec- 
tions under Shri A. K. Bhatia ( Class I ), assisted by Shri Resham 
Singh, Survegor and Shri R .  L. Shnrbmn, Survey Assistant. Tho 
drawing .snat,ion was Inter on talren over by Shri fig. R. Silbramanirtn 
( Class IT ). 

The drnwing section complct,nd tho fair mapping of thc 1.0- 

maindcr of 6-incll Delhi Regional Plan Survey sheets. 

54. Miscellaneous.-The health of the personnel remained 
good. 

No. 26 ( PHOTOGRAMMETRIC ) PARTY 

Shri IT. D. hfamgn.in. B.RC. ,  A.M.I.s..  o.n., to 5 3 - 6 2 .  
',flcpr i n  c a f l r ~ p  :-{S,lri V. K r i s I l n ~ ~ n ~ ~ r t  y. M.A.. A.R.I.c.s., from M-B. 

5 5 .  General.-F:xt,ra-del~nrtmsn tnl snrveys of the Niigiirjunn- 
kontla c.xc~vntcd ~ i t m  were r~ r r i ed  out for tho Archaeologic~l 
S I ~ I ~ V P ~  of Illdin. 

Thc? Iisndquctrtfirs of t01o i l l l i t  rc~~iaincd nt J)oht-n Diin ( U.P. ) 
througho~lt t,ho period llnder report'. 

56. Recess Work.-'l'he pnrty wns orgnnized into two air 
survey motions i~tider Shri A. N. Gossnin ( Clam 11 ) and Shri 
D, N. Sharma ( Class I 1  ), Thaw eeotlione completed, beaidsa o t b f  
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tasks, the fair mapping of one sheet of the Niigiirjunakonda Project 
on 1 : 8,000 scale and examination and corrections of one sheet of 
the Delhi Regional Plan Survey on 1 : 10,000 scale. 

No. 30 ( PHOTOGRAMMETRIC ) PARTY 

Shri N. Copalnn, 8r .A. .  to 31-12-62 nnd again from 4-2-63, 
Oficrr in  rhnrge :- bfnjor P. Miar;~. n .w. ,  R.E., M.R.S.H.. P.R.Q.s., EnginerrB,from 

1-1-63 to  3-2-03. 

57. General.-Tmining in aerial photo-interpretation for 
Urhan Area Analysis was imparted to three Officers of the Cdclltta 
Metropolitan Planning Or,a,znizrttlion, Govornment of West Ben@. 

Thc headquarters of tho party remained a t  Calcutta ( West 
Bengal ) throiighout the period under report,. 

EASTERN SECTOR ( N.D. ) 

DEPUTY DIRECTOR :-LT.-COLONEL N. K. Sen, ~ . s c .  ( Hons. ), M.I..s., 
A.M.I.E., Engineers. 

58. Summary.-The Eastern Scctor was raised with effect 
from 5th March 1062. 

59. Areas Surveyed.- 
205.7 square kilometres of air survey on 4-inch scale 

astride the Inclo-PBkistiin boundary. 

19.5 square kilometres of air survey on 4-inch scale for 
determining the snbmergence area due to com- 
missioning of a dam on Karnaphuli River. 

No. 12 PARTY 

Shri T. I(. Gorugwarny. M.A.. to 24-7-62. 
C)BOccr in cltargr :- Major A. S. Tyer, B.K. ( (:ivil ), a.M.r.E., Engineers, rrnm 

25-7-62. 

60. General.-This unit carried out the following tasks con- 
nected with the boundary demarcation and allied surveys along 
India and East PBkistsn Border. 

( i ) Surveys for determining the submergence area in India, 
due to  the commis~ioning of a dam on Karnnphuli River in Ea9t 
PiikistBn. 

( ii ) Air survey in connection with the demar~rtt~ion of Jndo- 
Piikistiin Boundary hct,ween Asmm-East PiikistSn. 

For  some period the nnih also c-arri~d out fair mapping of 
departmental sheet8 in 79 13. These 8h~et.s which were i~nder fair 
mapping had to be shelved due to other high priority work end were 
transferred to Emtern C'ircle for completion. 

The headquarters of the party rewine?  at Shillong ( ARRR? ) 
tbroqbl# the pdod  under repo~t, 
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61. Personnel.-The average strength of the unit was 3 Class 
I Officers, 3 Class I1 Officers, 7 Class I11 Division I Officers and 41 
other Class I11 personnel including Clerks, Storekeeper and M.T. 
Drivers. 

62. Areas Surveyed.- 
205.7 square kilometres of air survey on 4-inch scale 

astride the Indo-PLkistLn boundary. 
1'3.5 square kilometres of air survey on 4-inch scale for 

determining the sul~merge~~cc area due to corn- 
missioning of a dam oil Kanlayhuli Itiver. 

63. Recess Work.-Shri li. Y. Gupta Choudhury, Survey 
Assistallt latcr replaced by Sllri T. M. G. Nambisan ( Class II ) 
with 10 Class 111 personnel, completed 205.7 square kilometres of 
4-inch air survey up to a width of one mile 011 either side of the 
Indo-PBkistiin Boundary in 5 sheets in the Mizo-Chittagong Hill 
Tracts Sector. This work was carricd out a t  Shilloilg under the 
immediate supervision of Officer-ill-Charge, No. 12 Party, Survey of 
India. Thc PBkist?n team was to complete similarly air survey of 
5 other sheets of this area a t  Dacca under the supervision of Oacer- 
ill-Charge No. G Party, Survcy of lJ3kistLi. This work was later 
transferred to No. 35 l'arty. 

This section also cornp1etc.d 1'3 - 5  square ltiloluctrcs of air survey 
and fair mapping in sheets 84 A and I3 for determining thc arcs of 
submergence in India due to commissioning of Kaytai Dam in the 
Karnaphuli Rivcr in East P&kistLn. This work was done unilater- 
ally by Survey of India. Later, howcver, the area of this sub- 
mergence was dctermincd jointly with the personnel of Survey of 
YLkistBn as described in No. 35 Party's report. 

64. Field Work.-The field work was organized and carried 
out as follonrs :- 

liarnaphuli aubmerge~~cc! swrvrys.-Due to thc construction of 
a dam on Karnaphuli River by the Govcrn~nent of FBkistii~l gome 
amas adjoillil~g t l i ~  lli(lo-L'jikist;i~l WI'L'(' C S ~ ) O C ~ C ~  to bc sllbmergcd 
011 tho I ~ l ~ l i a ~ l  ~ i ( l ~ .  'l'o ; L S H C ~ S ~  tjhis ~.rv;t of A I I ~ ~ ~ P ~ ~ O I I C O  011 ~ ~ l n -  
~nissiollillg of thc I)it~ll ill was dccitlccl lo sr~rvcy this arca 011 4-illch 
~ca lc  jointly with t h o  ~ ) ~ I ' Y O I ~ I I C I  of SIIL'V('Y of I'iikist511. Shri M. C. 
Gogia ( Class I ) with 10 Class 111 ~ursol~iiel started the fiold work 
jointly with an equal number of technical personnel of the Survey 
of P8kistiin. 'L'his work was subscquently transferred to the admin- 
istrative and technical colitrol of No. 35 Party. 

65. Technical Methods.--Air survcy of 5 India-I'iikist~n 
\)ou~idary shccta in Mizo Hills District-Cllittlago~lg Hill Tracts 
Sector up to a tlcpth of I milt: on cbithcr sidc of tho boundary was 
cnsricd out, by ~ C I ' ~ O I ~ I ~ C I  of SIII'VOY of Ilidia undcr direct super- 
vision of Officcr-in-Cl~argc, No. 12 l'art,~, a t  Shillong. Colitouring 
was carried out on air photographs a t  10 feet V.I. up to 130 feet 
end 25 feet V.I. between 130 feet and 150 feet. Air survey of 6 
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other sheets of thc aforesaid area was completed similarly at  Dacca 
by personnel of Survey of PBkistJn under direct supervision of 
Officer-in-Charge, No. 6 Party, Survey of PBkistBn. Facsimilies 
of the air survey sections prepared by Survey of India and Survey 
of PBkistBn were to be exchanged for examination and the sheets 
were to be published after incorporation of corrections, if any. 

66'. Description of Country.-The area in Mizo Hills District- 
Chittagong Hill Tracts Sector comprises of low intricate hills covered 
with dense jungle mainly bamboo. Boats and rafts are the only 
means of commu~iication in the area when there is water in the 
streams. At other times when the streams are dry, communication 
is by rugged paths following river banks and in some areas through 
the bed of the streams. Camping facilities are vcry meagre and the 
necessities of life are scarce. 

CENTRAL SECTOR ( N.D. ) 

DEPUTY DIRECTOR :-LT.-COLONEL S. Choudhuri, A.M.I.s., Engineera. 

67. Summary.-The Central Sector was formed with effect 
from 14th March 1962 with headquarters a t  Dehra D i n  ( U.P. ). 
No. 35 Party, which was raised on 1st December 1962 in the 
Eastern Sector, was transferred to this Sector with effect from 15th 
January 1963. 

68. Areas Surveyed.- 

$4 - 8 linear kilometrcs of initial theodolite traverse for 
boundary rlemarcation. 

176.1 square kilometres of triarlgulation for the survey 
of submergence area along Karnaphuli River and 
it3 tributaries. 

139.0 lincar kiloinctcbrs of thc:odolit,c., ttl.avcssc: for tlhe 
srlrvcy of snl,mcrgc~~cc: arc.a along l<anlaphuli 
River xud its t,ributarics. 

16.0 square kilometers of 4-inch original ground srirvey 
for the survey of snbmergence area along Karne- 
phuli River and its tributaries. 

26 0 square kilonlc:tr'e# of photo vc.rificatio~~ ant1 hright 
control for 4-inch ulxrvey for the. Karllrtphrlli 
submerg~nce area on Irldia-Yl?kist;?.n ( Assam- 
East PBkistin ) Boundary sheets ( 2!)60-82 aur- 
veys ). 

I G - 8  square kilometres of vcrificatioll survcy alollg the 
course of Fennv River. 
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No. 35 PARTY 

Ofleer in charge :-Major D. M. Gupta, n.sc., D.E. ( Hons. ), A.M.I.E., Engineers. 

69. General.-The party was raised on 1st December 1962, 
with a view t o  take over all work connected with the boundary 
demarcation and allicd surveys along India and East PBkistiZn 
Border. 

The work of demarcation of the boundary between Tripura 
( India ) and East PiZkistiZn which was so far being carried out by 
the Director, Land Records and Surveys, West Bengal, was talren 
over by this unit immediately on its being raised. The field work 
commenced from January 19 63. 

The field work of survey for calculating the submergence area 
in Indian territory along Karnaphuli River and its tributaries in 
Mizo District of Assam which was so far being done under No. 12 
Party was also taken over during February 1963. 

The headquarters of the unit remained a t  Agartala ( Tripura ) 
throughout the period under report. 

70. Personnel.-The average strength of the party was 2 
Class I Officers, 3 Class I1  Officers, 7 Class 111 Division I Officers 
and 22 other Class I11 personnel including Clerks and M.T. Drivers. 

71. Areas Surveye,d.- 

84.8 linear kilometres of initial theodolite traverse for 
boundary dcrnarcation. 

176 1 squarc kilomctres of triallgulatioli for the survey 
of submcrgcnco arca along Iiarnaphuli Rivcr and 
its tributarics. 

13!).0 linear kilomctres of theodolite traverse for the  
survey of subrnergencv nrca along ICarnaphuli 
River and its tributaries. 

15.0 square kilometrcs of 4-inch original ground 
survcy for the survey of submergence area along 
Karnaphuli R,iver and its tributaries. 

26 - 9 Hquarc kilometrcs of photo verification and 
hcight colltrol for 4-inch survey for the Karnnphuli 
Submcrgcnrc Arcn on lnclia-P5kist511 ( Assnm- 
East YAkistGn ) Bountiary shccts ( 1960-62 sur- 
veys ). 

1 6 - 8  squnrc kilomctrcs of verifi(::ttion survcy nlong the 
c:ourwc. of Fclll~y Rivcr. 

72. Field Work.--'l'hc field work was orgn~~ized as follows :- 

C a m , ~  I.-Shri 1'. N. l'ari, S~lrveyor with 6 Class 111 personnel 
c.ompleted 84.8  linear kilomctrcs of initial theodolite traverse, 
jointly with the pcrsonncl of the Uircctor of Land Records and 
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Surveys, East PlkistBn for the demarcation of the International 
Boundary between Tripura ( India ) and East Pgkistzn. Theodo- 
]ite traverse emanated from and closed on G.T. stations. 

Camp II.-Shri H. K. Chopra ( Class I1 ) with 4 Class 111 
personnel carried out the studies of the joint work already done 
by the Directors of Land Records and Surveys of East PBkistsn 
and West Bengal ( India ), in connection with the demarcation of 
the boundary between Tripura ( India ) and the districts of Camilla 
and Noiikhlli of East Pjkistfin. All the personnel of this camp 
remained in readiness to  commence joint work with the personnel 
from East Piikistiin as soon as joint agreement with the Director of 
Land Records and Surveys, East PiikistZn was arrived at. 

Camp III.-Shri B. R. Bose ( Class I1 ) with 3 Plane-tablers 
conducted the studies connected with the demarcation of the 
International Boundary between Tripura ( India ) and the districts 
of Chittagong and Chittagong Hill Tracts of East PiikistZn, with a 
view to commence joint work of boundary demarcation in this sub- 
sector along with the personnel of the Director of Land Records 
and Surveys, East PBkist511, soon after the joint decision regarding 
the basis of demarcation was taken. This camp also completed 
15-8  square kilometres of verification survey on grey prints of the 
existing l-inch maps of thc course of Fenny River over a length of 
about 80 kilometl-es as part of investigations carried out, in con- 
nection with Tripura-East Piikist5.n boundary demarcation. 

Demagiri Camp.-Shri M. C. Gogia ( Class I ) with 10 Class I11 
personnel completed the following in Mizo Hills District jointly 
with the personnel of No. 6 Party, Survey of PiikistBn, for deter- 
mining the submergence area in Indian territory along Karnaphuli 
River and its tributaries due to the commiasionil~g of Kaptai Dam 

an:- in East Pakist- 
a ,Ion. 176-1 square kilometres of triangul t '  

139.0 linear kilometres of theodolite traverse. 
15 0 square kilometres of 4-inch original ground survey 

with contour intervals of 10 feet up to 130 feet 
contour and 20 feet between 130 feet and 150 feet 
contours. 

26.9 square kilometres of photo verification and height 
control for 4-inch survey of Karnaphuli Sub- 
mergcncc! Area on India-PBkistZn ( Assam-East 
Yiiki~tZn ) boundary sheets ( 1900-62 surveys ). 

Computing Section.-Shri S. 8. Chabbra ( Class I1 ) with 3 
Computers wan employed a t  Agartala for aorting out and checking 
of computations of the work previously cnrricd out by thc Directors 
of Land Records and Surveys, West Bengal and East PBkistBn in 
Tripura-Comilla/Noiikhlili suh-sector. 

73. Technical Methods.-( a ) Boundary Surveys between Tri- 
p r a  ( ) r(nd PZki19tfin,-n achic!ve the necessary 
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accuracy of the theodolite traverse done for the International 
Boundary between India and Piikistsn, glass-arc theodolites reading 
upto 1 second and standardized crinoline chains were used for 
angular and linear measurements respectively. 

( b ) Karnaphuli Submergence Area.-Normal departmental 
methods for large scale surveys were adopted. 

74. Description of Country.-The area near the boundary 
between Tripura ( India ) and the districts of Sylhet, Comilla, 
NoBkhBli and Chittagong of East PLEkist2,n is mostly undulating 
with dense vegetation on the low hills and cultivated fields in the 
valleys. The flat alluvial plain of East PBkistZn starts approxi- 
mately froin the boundary. 

The area through which tho International Boundary between 
Tripura and the district of Chittagong Hill Tracts of East PLkistBn 
passes is hilly, covered with virgin thick forest and infested with 
wild animals such as elephants and tigers. Availability of rations 
and local porters is difficult. Transportation of stores and rations 
has to be done by porters. 

The area along Karnaphuli River and its tributaries is mostly 
hilly covered with dcnse mixed jungle. Jhum cultivation is done 
a t  placcs. Communications betwccn the villages are by pack 
tracks only. Villages are sparse. Food stuffs and other essential 
provisions have to be arranged from the main towns of Lungleh, 
Aijal and Silchar ; Lungleh being the nearest about 42 miles from 
Demagiri. 

75. Miscellaneous.-Suitable season for field work is between 
the middle of October to the end of March, as the rains commence 
in the area during April and continue till latc September making the 
land marshy and difficult to negotiate. Also, in areas where 
portcrs are the only mode of conveyance, their availability becomes 
all the more difficult in the months of April, May, September and 
October due to jhum cultivation. 



V. SURVEY REPORTS, EASTERN CIRCLE 

DIRECTOR :-COLONEL J. S. Paintal, M.I.s., M.I.E. 

Shri J. C. Siklra, B.A., A.M.I.S., to 9-1 1-62 and again 
from 1-1-63. 

DEPUTY DIRECTOR :- COLONEL J. S. ~ s i n t a l ,  M.I.s., M.I.E., from 10-11-62 t o  

31-12-62 ( additional charge ). 

76. Areas Surveyed.- 

401 - 3  square kilometres of supplementary trisngu- 
lation. 

1,42 1 2 linear kilometres of theodolite traverse. 
1,560 - 1 linear kilometrea of double tertiary levelling. 
2,750.8 linear kilometres of single tertiary levelling. 

777 0 square kilometres of ground verification and 
height control on 2-inch scale. 

169.9 square kilometres of 1 : 50,000 blue-print revi- 
sion survey. 

137.5 square kilomotros of ground verification and 
contouring on 1 : 12,500 scale. 

7,681 - 9  square kilometres of 4-inch verification survey. 
1,143-2 square kilometres of photo verification. 

28 7 square kilometres ground verification and 
height control on 1 : 10,000 scale. 

171 - 4  squaro kilometrcs of photo verification and 
height control. 

4,002.0 square kilometros of spot-heighting of air photo- 
mosaics on 4-inch scale. 

8 - 6  hoctares of rectangulation for grid layout of 
Pstratu Thermal Power Station. 

No. 7 PARTY 

OJicer in charge : S h r i  V. B. Mudliavi, M.W. 

77. General.-The party was mainly employed on tho follow- 
ng irrigation and development Rurveys falling in the states of 
Bihir, Manipur and West Bengal in addition to carrying out the 
fair mapping of depart,mentsl sheets :- 

( a ) Manipur Valley Dcvelopment Project~. 
( b ) Kosi Irrigation Project. 
( c ) Sasangada Iron Orc  deposit,^ Project. 
( cE ) Remman R-ivsr Project,. 
( e ) Rinchingtong River Project. 



SEC. v ] SURVEY REPORTS, EASTERN CIRCLE 81 

The party was transferred from the administrative control of 
the Director, Western Circle to that of the Director, Eastern Circle 
with effect from 16th October 1962. 

The headquarters of the party remained a t  Abu ( Riijasthkn ) 
throughout the period under report. 

78. Personnel.-The average strength of the party was 1 Clws 
I Officer, 1 Class I1 Officer and 32 Class I11 personnel including Clerks. 

79. Areas Surveyed.- 

271.8 square kilometres of supplementary triangula- 
tion and post-pointing on air photographs for 
Ramman and Rinchingtong River Projects, 
Sasangada Iron Ore Deposits Project and 
Manipur Valley Development Project. 

73.0 linear kilometres of theodolite traverse and post- 
point.ing for Sasangada Iron Ore Deposits Project 
and Manipur Valley Development Project. 

1,143.2 square kilometres of photo verification for the 
above projects and ICosi Irrigation Project. 

417.8 linear kilometres of double tertiary levelling for 
Kosi Irrigation Project and Manipur Valley 
Development Project. 

001 - 1  linear kilometres of single tertiary levelling for 
Manipur Valley Development Project. 

28.7 square kilometres of ground verification and 
supplementary height control on 1 : 10,000 scale 
for Sasangada Iron Ore Deposits Project. 

17 1 4 square kilometres of photo verification and 
supplementary height control on 2-inch scale 
for Manipur Valley Development Project. 

8 .3  squrlre kilometres of ground verification and 
contouring on the ground for Ramman end 
Rinchingtong River Projects on 1 : 12,500 scale. 

80. Recess Work.-Thr~o drawing stct,ions under the super- 
vision of Sasva Shri S. 1'. Gupta ( Class I1 ), K. C. N. Rao, Surveyor 
and N. K. Nail', Air Survey Draftsman respectively with 7 Class 
I11 personnel in each sectlion carried out the fair mapping of 
1,422-0 square kilometre of' six 1 : 50,000 scale departmental sheets. 

One ire survey section under Shri N. K. Nair, Air Survey 
Draftsmarl with 9 other Clase 111 per~onnel carried out the air 
survey of planimetry on 2-inch scale of 4,237 - 0  square kilometres 
of two 1 : 60,000 departnieiital sheets. They aleo carried out the 
ails survey of plnnimotry of 28.7 square kilometres of area on 
1 : 10,000 scale for Sasangctdn lron Ore Deposit8 Projeots and 7.8 
and 0.5 square kilometres of area on 14-inch scale for Remman end 
Rinchi~igtong River Projects, respective1 y. 



8 2 GENERAL REPORT [ 1963 

One computing section with 4 Class 111 personnel was engag. 
ed on the conlputations of suppldmentary triangulation and tre- 
verse of 6,369 0 square kilometres of nine 1 : 50,000 scale depart- 
mental sheets. 

81. Field Work.-During the field seauon, the party was 
organized as follows :- 

Camp ( 1 ).-Shri S. N. Mathur ( Class I1 ) with 4 class 111, 
personnel completed 28 7 square kilometres of ground verification 
and height control on air survey blue-prints for the Sasmgada 
Iron Ore Deposits Project in Singhbham District of BihBr, 7.8 
square kilometres of ground verification end contouring for the 
Ramlnan River Project in Darjeeling District of West Bengal 
and 0.5  square kilonletres of ground verification and contouring 
for the Rinchingtong River Project in Darjeeling District of West 
Bengal. 

Camp ( 2 ).-Shri K. C. N. Rao, Surveyor with other 11 Class 
111 personnel completed 341 -6  square kilometres of photo veri- 
fication, 109.1 linear kilometres of double tertiary levelling and 
190 9 linear kilometres of single tertiary levelling for the Kosi 
Irrigation Project area in Saharsa District of BihBr, 51.3 linear 
kilometres of traverse, 801.6 square kilometres of photo verifica- 
tion, 308 7 linear kilometres of double tertiary levelling, 791.2 
linear kilometres of single tertiary levelling and 171 - 4  square kilo- 
metres of photo verification and supplementary height control for 
the RiIanipur Valley Development area in Manipur. 

Triangulation and Traverse Detachment.-Shri Shiv Datta 
carried out 36.2 square kilometres of supplementary triangulation 
and 21 7 Linear kilometros of theodolite traverse for Sesangada Iron 
Ore Deposits Project Area in Singhbhiim District of Bihk, 41.4 
sqware kilometres of triangulation for Ramman River Project Area 
and 38.8 square kilometres of triangulation for Rinchingtong River 
Project area in Darjeeling District of West Bengal and 156.4 
square kilometres of triangulation for Manipur Valley Develop- 
ment Project Area in Manipur. 

82. Technical Methods.-As the area of surveys were covered 
by air photographs, usual mothod of air-cum-ground survey wae 
resorted to. 

83. Description of Country.-The arcas survoyc?d (luring tho 
period under report widely differed in their locationn, terrain, vege- 
tation, inhabitants and the languages. Briof dcscriptions of these 
are- ere given below :- - 

( a ) Manipur Valley Development Area consists of a stretch 
of open fertile plain, surrounded on all sides by high hill8 covered 
with den@ jungle. A lai.gs fresh water lake, known as Logtak 
Leke, exiets near the southern sxtremity of the area. The Menipur 
River whioh forms the nldn drainage of the valley, is channelized 
throughout itn c o u w  through the plain, and flows into the Lock 
Lake and then winds its way through the hillv south of the lake. 
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The channeling of Manipur River and some of the lesser streams 
which join it, appears to have been done in some historic times for 
irrigation purposes and the layout and amount of excavation that 
was necessary for the channelization must be rated as a remarkable 
engineering feat. 

The area is intensively cultivated and the main crop is rico. 
The vegetation which consists of pine and other trees with bamboo 
clumps mostly surround the villages. 

The population is a colourful conglomeration of different tribes 
and cultures, such as gentler tribos like Maitis and Manipuris in the 
plains and fierce warlike Naga and ICuliis in the hills. The people 
variously follow Hindu, Muslim and Christian religions while some 
tribes are animistic. The inhabitants of plains are generally pros- 
perous. The women-folk, who appear more iildustrious than men, 
can weave colourful clothes, renowned for artistic designs on hand- 
looms. The communications in the valley itself are fairly good and 
the area is connected by a motorable road with Manipnr Road 
Railway Station via Kohima, the capital of NKgBland. 

The climate is cool and bracing almost thronghout the year. 
The area receives winter mins. 

( b ) Kosi Irrigation Project aroa forms a part of Saharsa 
District of BihBr, and is known for poor communications. The 
area consists of cultivated plains, scarred by nunlerous channels of 
the river Kosi. It is thickly populated. The vegetation is fairly 
dense, mostly mango groves and clun~l>s of bmnl)oo. 

( c ) Ramman River Project area consists of the lower, bare 
slopes of a hill north-west of Tlarjeeling. There are quite a few 
villages in the aroa inhabited predonlinently by the Nepalese who 
are generally prosperous and t,llc literacy among them is very high. 
Tho terrace cultivation yields c~xccllcnt crops of ricc ancl potato. 
There are a nnmbnr of tea garciens in t,he vi~init~y. The country- 
side is picturesque and tlie climate is cold througho~lt tho year. 
The area is within two days' march from Darjoeling. 

( d ) Rinchingtong River Project Area lies along a bare slope 
of a spur near the town of I<iirseong and is ver,y similar to tho 
Rnmman River Project Area. 

( e ) Sasangadn Iron Ore &posits Arcit, which forms a part of rt 

resorved forest cowring low flat hills in Singllbhiiin District of BiliAr, 
is very tlenscly woodecl and infested with wild animals like elephants, 
bisons, beare, l~onrs, tigers, ctc. Exccpt for a fcw forcst roads, thtr 
arca is dcvnici of any communicat,ion. I t  can bn appronchod 1)y 
motomhle road from Barn ,Jamda R,ailway Station. Thnre is no 
habitation in tho arca cxcept, for r~ feu. forost rest hoi~wes and 
chrHakie.9. 

84. Miscellaneous.-Field work for slnall portions of Sasan- 
pada Iron Ore Deposits Project area snd Ramm~n and Rinchingtong 
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River Projects areas, could not be completed due to unfavo~uabl~ 
weather conditions. 

The health of the personnel in the field was generally good, 

No. 11 PARTY 
OJice~ in charge : S h r i  K. Sa.tyanarayana, M.A. 

85. General.-During recess the party was employed on 
preparation of spot-heighted air photo-mosaics required for flood 
control investigations in West Bengal. 

During the field season the party was employed on the follow- 
ing surveys :- 

( n ) 2-inch survey of Kangsabati Project Commanded Area 
in West Bengal. 

( b ) Fixation of planimetric control points and establishing 
bench-marks on both sides of Bhiigirathi R,iver in 
West Bengal. 

( c ) Determination of alignment and mutual distances of 
four points on Farakka Barrage Axis, fixing geogra- 
phical position of a fixed point and establishing bench- 
marks on both sides of Ganga River near the Barrage 
in West Bengal. 

( d ) Fixation of planimetric control points and establishing 
bench-masks along both bank6 of Ganga River from 
Mokameh Bridge t o  Sultgnganj in BihLr. 

The headquarters of the part,v remained at RBnchi ( BihRr) 
throughout the period under report,. 

86. Personnel.-The average strength of the party was 1 
Clms I Officer, 1 Class I1 Officer, 1 Surveyor and 27 othcr Class I11 
personnel inclnrling Clerks. 

87. Areas Surveyed.- 

777-0  square kilometres of ground verification on 
2-inch scale blue-prints and height control. 

1,047 9 linear kilometres of theodolite t'raverse. 
1,119.3 linear kilomet,res of double tertiary levelling. 
1,562.3 linear kilometres of ,single tertiary levelling. 
4,002 - 0  square kilometres of  pot-heighting of air phot~o- 

moaaics on 4-inch male. 

88. Recess Work.-Shri .J. K. Chatterjee ( Cjla~s I1 ) with 
7 Clrua 111 personnel completed preparation of 4-inch ucelo spot- 
heighted air photo-mosaics of an area of 2,117.0 square kilometree 
and Shri S. C. Ohosh, Surveyor with 6 Class 111 personnel complet- 
ed similar photo-mosaics of an area of 1,885 - 0  square kilometres. 
The areas covered by these mosaics fall in Burdwiin, Hooghlp, 
Jloprah ty~d Mjdnrrpre Dietricts of West Bengal. 
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Shri J. K. Chatterjee, ( Class I1 ) with 7 Class I11 personnel 
completed computations of heights in the area surveyed in 1961-62 
field season. 

89. Field Work.-The field work was organized as follows :- 

Caqnp ( 1 ).-Shri J. K. Chatterjee ( Class I1 ) assisted by 1 
Surveyor with 14 Class I11 personnel completed 777.0 square 
kilometres of ground verification on %inch scale blue-prints and 
height control, 122 - 5 linear kilometres of theodolite traverse, 
417.3 linear kilometres of double tertiary levelling and 1,562.3 
linear kiloinetres of single tertiary levellii~g for 2-inch survey of 
ICangsabati Project Commandecl Area in Midnapore District of 
West Bengal. The same camp coinpleted 583.3 linear kilometres 
of theodolite traverse and 341 . 5  linear kilometres of double ter- 
tiary levelling for fixing planimetric control points and bench- 
niarks on both sides of BhBgirathi River in BurdwBn, MurshidLbBd 
Districts of West Bengal, and 40 2 linear kilometres of theodolite 
traverse in Santiil Parganas District of RihLr and MBlda and 
MurshidBbBd Districts of West Bengal and 3 1 - 4  linear kilometres 
of double tcrtiary levelling in MLlda and MursbidBbBJ Districts of 
West Bengal in connection with the Barrage Axis, fixing mutual 
distances of four points on the axis and a pair of points lying on 
opposite banks of G a nga Rivcr, and establishing bench-marks on 
both sides of the river near Farakka Ba11.age. 

Cump ( 2 ).-Shri S. C. Ghosh, Surveyor with 2 Class I11 per- 
sonnel completed 301.9 linew kilonietrcs of theodolite traverse 
and 329- 1 linear kiloinetres of double tertiary levelling for fixing 
planimetric control point,s ahout 1.6 kilometres apart and estab- 
lishing bench-marks a t  about the same interval on both banks of 
Ganga River from Moka~neh Bridge to SultLnganj in BhBgalpur, 
Monghyr and Patna Districts of Bihiir. 

90. Technical Methods.-( a, ) Moknmeh and Bwmthd Pro- 
jects.-Usual theodolite traverse by crinoline chains and double 
tertiary levelling were done to nieet the needs of the Indentor. 

( b ) K~~ngsaRati , Project Commanded Area Survey.-Usual 
method of blue-lwi~it verification on the onlarged one-inch map of 
the area anti hcight coiit1.01 by a notwork of levelling lines for 2 feet 
contours Rurvey and olino~lietl-ic heights for steep area were carried 
o11t. 

( c ) Farakka Project.-The sur vey work for this project involved 
tho following t 8s , k s :- 

( i ) Finding of u~ l~ t l~ i l l  (lista~lces of four fixed points on the 
axis and a pair of points lying on the opposite banks 
of the Ganga River. 

( ii ) Determination of the 1,caring of the Barrage Axis from 
a fixed point. 

( iii ) Setting one line of about a mile loilg at right angles to 
the Barrage Axis from a fixed point on tho right 
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bank and measuring distances between fixed pointe 
on this line. 

( iv ) Fixing of bench-marks on botb sides of the river near 
the ends of the Barrage Axis. 

The bearing of the Barrage Axis was found by Polaris observa- 
tions, the mutual distances of the fixed points on the axis by Hunter 
Short Base extension and direct measurement by crinoline chain 
and the bench-marks by double tertiary levelling. 

91. Description of Country.-The area of survey near about 
Mokameh Bridge in BihLr consists of flat cultivated plains with 
numerous villages and fairly dense vegetation. 

The Kangsabati Project Commanded Area in West Bengal 
consists of undulating ground partly open and cultivated and partly 
covered with dense scrub and jungle. 

The area on both sides of the BbLgirathi River in West Bengal 
consists of cultivated flat plains with numerous trees and villages. 

The area near Parakka Basrage in West Bengal consists of flat 
swampy plains with mango orchards and some villages. 

92. Miscellaneous.-The health of all personnel remained 
satisfactory. Frequent outbreak of violent storms from the middle 
of April presented a serious handicap to the field work which wa9 

unusually prolonged in Midnapore District of West Bengal. 

No. 18 PARTY 
Omer in charge : 4 h r i  M. R. Rao, M.A. 

93. General.-The party was employed on the following extrs- 
departmental mapping and surveys which were sponsored by the 
Governments of Assam, Bihiir and West Bengal and the Director- 
General, Civil Aviation, New Delhi in widely scattered areaa of 
Aseem, BihLr and West Bengal States. 

( a ) hnd ing  and Approach Charts surveys on I.C.A.O. 
Specifications for Rupsi , Cooch Behkr, BIlurghiit and 
MLlda Aerodromes. 

( b ) Umtru Hydel Project, Stages 1 V  and V. 
( c ) Grid Layout of Patratu Thermal Power Station. 
( d ) Mawphlang Hydro Electric Project ( fair mapping only ). 
( e ) Umiam Hydel Projects, 8tage I11 ( fair mapping only ). 
( f  ) Kangsabati and Dwarkeshwar Valley Project (fair 

mapping only ). 
Tho party headquarters wse transferred fiom Shillong ( Aesam ) 

to RBnohi ( BihLr ) with effeot from 24th July 1962. 

94. Personnel.-The strength of the part ywas 1 Clm8 I 
Officer, 2 Ch88 11 Offioere, 2 Class I11 Division I Officers and 29 
other Cloee 111 personnel including Clerks and M.T. Drivers. 
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95. Areas Surveyed.- 
169.9 square kilometres of blue-print revision surveys 

on 1 : 50,000 scale maps for I.C.A.O. surveys. 
7,681.9 square kilometres of verification surveys on 

f -inch scale for the above. 
300.3 linear kilometres of theodolite traverse for the 

above. 
197.3 linear kilometres of single tertiary levelling for 

the above. 
32.0 linear kilometres of double tertiary levelling for 

the above. 
128.9 square kilometres of ground verification and 

contouring on 2-inch scale for Umtru Project, 
Stages IV and V. 

129 5 square kilometres of supplementary triangula- 
tion for the above. 

8 - 0  hectares of rectangulation for grid layout of 
Patratu Thermal Power Station. 

96. Recess Work.-Three sections under Sarva Shri I. C. Deb 
( Class I1 ) assisted by Shri Oshea Lyngdoh, Surveyhsistant, B. R. 
Bose ( Class I1 ) and S. Guha Roy, Surveyor were engaged on air 
survey and fair mapping of sheets of Kangsabati and Dwarkeshwar 
Valley Project, Urniam Hydel Project, Stage I11 and Mawphlang 
Hydro Eleotric Project. Field computations of 1961-62 field season 
were duplicated. 

97. Field Work.-The field work was organized and completed 
as given below :- 

( a ) I.C.A.O. Surveys.-4hri I. C. Deb ( Class I1 ) with 5 
Class I11 per~onnel completed 169 9 square kilometres of blue- 
print revision survey on 1 : 50,000 scale enlargements of modern 
I -inch maps, 7,681 - 9  square kil~rnet~res of verification surveys on 
4-inch scale, 300.3 linear kilometres of theodolite traverse, 32 0 
linear kilometres of double tertiary levelling and 197.3 linear kilo- 
metres of single tertiary levelling. 

( b ) Umtru Project, Stages I V  and V.--Shri R. K. Kepur 
( Cless I1 ) with 6 Class I11 personnel completed 128.9 square 
kilometres of ground verifioation and contouring on blue-printa of 
2-inoh scale air survey planiinotry and 129.5 square kilometres of 
sapplomentery trirmgulation. 

( c ) Grid Layout of Patvatu Thermal Power 8tah'on.-4hri 
C. K. P. Unni, Surveyor, comploted 8 hectaros of I-cctangulation. 

98. Technical Methods.-The technical methods wore chosen 
and adopted to snit the particular requirements of survey and the 
nature of ground ; the moro import,ant aspects of them are outlined 
below :- 

( n ) I.C.A.O. Surveys.-Normal method of plane-tabling on 
J i 6fl.000 l)luo-prints, obtained from enlargement of the eristink 
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one-inch map of the area, was carried out accor&ng to I.C.A.O. 
specifications. The heights of hazards to aeronautical navigation 
were determined from vertical angles read by theodolite and hori- 
zontal distances scaled off from plane-table sections. Contouring 
of the area was based on levelling lines which in turn were based on 
precision levelling bench-marks as existing in the area. 

( b ) Umtru Project, lVtages I V  and V.-As tho areas were 
covered by photography, normal method of air-cum-ground sulvey 
was resorted to. Being thickly jungle-clad, height traverses in it 
were carried out by means of clinopoles, with mirrors fixed at  heights 
of 4 feet, 12 feet and 14 feet with suitsble inclination to rcfloc;t 
sun rays towards the Plane-tabler. 

( c ) W d  Layout of Pntratu Thermal Power Station.-The job 
was carried out by a combination of triangulation and traverse 
methods using chain pins for signals a t  stations. 

99. Description of Country.-( a ) I.C.A.O. Surveys.-The 
areas of survey are in most of the cases limited by the Indo-PBkist~~ 
boundary. The terrain is flat, open, cultivated plains interspersed 
with jungle patches. The famous MBlda mango is found in abun- 
h n c e  in and around the Landing Chart Area of the MBlda Aero- 
drome. Guma, Reserved Forest and other dense mixed jungles, 
preponderant in sal, occur in the northern and eastern rogions 
of Rupsi Landing and Approach Charts. The areas abound in 
roads, railway tracks, villages and townships. National Highway 
Nos. 31 and 34 also pass through these areas. 

( b ) Urntrzc Project, Stages I V and V.-The areas are contiguous 
and consist of densely wooded intricate hills with thick undergrowth 
at places and abound in wild life such as the olephant, snake and 
deer. It is infested with leeches, which work havoc especially 
after a few showers of rain. There are very few villages and mainly 
foot-paths serve as means of  communication^. However, five fair- 
weather unmetalled forest roads, emanating from Gaiih~t,i-Shillong 
road, connect the areas of Nongbir Villages and form good appro- 
aches for the southern portion of the fifth stage area and northern 
and western portions of the fourth stage ares. A similar forest 
mad, leading from milestone No. 33 on the Gat~hiiti-Shillong Road 
and connecting Umtesar Village, forms a good approach to the 
eastern end southern portions of the fourth stage area. A cart-track 
leading from milestone No. 20 on the Gauhiiti-Ehillong Roatl con- 
necte Sokhwai Village in the fifth stage men. Porters are available 
bcelly but could be obtained only with a little pursuasion throllgh 
the village headman as they are usually not keen on ernplopent'. 

( c ) Grid Layout of Patrntu Thermal P o w ~ r  Station.--The area 
rectangulated waa open and undulating. 

roo. Miscellaneo~q,--Tho health of field p r ~ o n n e l  rexnained 
generally good. 
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Shri L. J. Uagnall, B.SC., to 19-1242. 
Shri J. C. Ros~ ,  a.rr.I.n.s., M.I.s., from 0-12-62. 

DEPUTY DIRECTOR :-3hri L. J. Bagnall, from 25-5-62. 

Note.-The post of Deputy Director wes t.r.znsferrod to Northern Directorate for the 
pcriod 5-3-63 t,o 24-5-62. 

101. Summary.-No. 34 Party was raised with effect from 
16-8-62. Nos. 10 and 5-1 Parties were transferred to the adminis- 
trative control of the Director, Training Directorate, with effect 
from 15th November 1962. 

102. Areas Surveyed.-- 

793.3 square kilometres of 1 : 25,000 original ground 
survey. 

1,496 - 0 square ltilometres of ground verification and 
contonring for 1 : 25,000 departmental survey. 

249-1 square ltilometres of 4-inch original ground 
snrvey . 

8 . 8  squme kilometres of 1 : 10,000 original ground 
survey. 

27.7 square kilometres of 8-inch original ground 
survey. 

338 .9  sqlinro kilomet,res of 1 : 50,000 bhle-print revi- 
sion S I I I - V ~ ~ .  

28 7 7 Rqnarc: kilometres of photo verification and 
hoight control on %inch scale. 

2,862.9 square kilomotros of 2-inch original air survey 
and fair mapping. 

14,217.7 square kilometres of verificatio~l of ofFice copy 
corrections. 

1,479-0 squaro kilomctrc?~ of 1 : 25,000 air survey of 
p1animet1.y only. 

5,038 (i squrtrc kilom~t~rcts of triangulation. 
310.0 sqnnre kilonmtrcs of subsidiary triangulation. 

449.8 linoar kilomnt,ros of tlheodolite traverse. 

1,610.0 l ino~r  kilo~netres of double tertiary levelling. 

2,020 1 linear kilomotros of aingle tertiary levelling, 

8B 
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No. 8 PARTY 

O m r  in a h y e  : S h r i  V. IC. Pai, B.A. ( Hons. ). 

103. General.-The party carried out the following depart' 
mental and extra-departmental surveys and mapping during the 
year :- 

( i ) Triangulation for 1 : 25,000 original survey in Goe, 
MahBrBshtra and Mysore. 

( ii ) Planimetric and height control, blue-print revision 
survey on 1 : 00,000 scale and $-inch verification of 
office copy corrections for the Landing and Approach 
Charts of Warangal Aerodrome in Andhra Pradesh, 
Trivandrum Aerodrome in Kerala, Madurai and 
Tiruchchiriippalli Aerodromes in Madras and Banga- 
lore, Belgaum and Mysore Aerodromes in Mysore 
and planimetric control for the Landing Chart of 
Bilsspur Aerodrome in Madhya Pradesh. 

( iii ) Fair mapping of 1 sheet on 1 : 50,000 scdo falling in 
Andhra Pradesh. 

( i ) Photo verification and height control on 8-inoh scale 
for Balimela Reservoir in Andhre Pradesh and 
Orissa. Planimetric and height control and original 
ground survey for Balimela Dam ( on 8-inch scale ), 
Balimela Tunnel ( on 4-inoh scale ) and Tikarpta 
Dam ( on 8-inch scale ) in Oriasa. Plenimetric end 
height control for Balimeln, Commanded Area in 
Orissa. 

( ii ) Fixing of 2 control pointe in Kerala. 

The heedquarters of the party remeined a t  Bangelore ( Mysore) 
throughout the period under report. 

104. Personnel.-The average strongth of tho perty wee 1 
C l u e  I Officer, 3 Cless I11 Division I Officers and 24 other C I ~ R  
111 personnel including 4 Clerks. 

105. Areas Surveyed.- 
27.7 square kil~met~rea of 8-inch original ground 

survey. 

13.1 square kilometrcs of 4-inch original ground 
survey. 

338.9 square kilomotros of 1 : 50,000 hhlo-print revi- 
sion survey. 

72.6 square kilometres of photo verification nnd 
height oontrol on 2-inoh so Je. 



SEC. VI] SURVEY REPORTS, SOUTHERN CIRCLE 91 

1,282.9 square kilometres of original air survey and 
fair mapping on 2-inch scale. 

14,217 -7  square kilometres of verification of office copy 
corrections on &-inch scale. 

4,634 6 square kilometres of triangulation. 
138.8 linear kilometres of theodolite traverse. 
869 0 linear kilolnetres of double tertiary levelling. 
378.5 linear kilometres of single tertiary levelling. 

106. Recess Work.- Recess work was organised as below :- 
Sectio?r I.-Shsi I?. S. Bains ( Class I1 ) and later Shri V. B. 

Potdar, Si~rveyor with 10 other Class I11 personnel, carried out 
original air survey and fair inapping on 2-inch scale of 9 sheets 
of Narmada Commanded Area and fair mapping of one 1 : 50,000 
sheet. The departmental sheet was later transferred t o  No. 4 
Drawing Office for completion. 

Section II.-Shri K .  Ranga Rao ( Class II ) and later Shri 
V. B. Potdar with 9 other Class I11 personnel, carried out original 
air survey and fair mapping on 2-inch scale of 8 sheets of Narmeda 
Commanded Area. 

107. Field Work.-The field work was orgallived as below :- 
( a ) Camp I.-Shri R.  S. R8amamoorthy, Surveyor with 12 

other Class I11 personnel coinpleted the follo\\ling :- 
( i ) 72.5 squaro kilo~netres of photo vorification and lleigllt 

control on 2-inch scale for Balimela Reservoir in 
Vishiikhapatnain District of Andhra Pradesh and 
Koraput District of Orissn. 

( ii ) 6.7 square kilonletres of triangulation, 4.0 linear kilo- 
metres of theodolite traverse, 10 - 8 linear kilometres 
of single tertiary levelling and 5 7 square kilolnetres 
of original ground survey on 8-inch scale for Balimela 
Dam, 20 3 linear kilolnetres of theodolite traverse, 
44.9 linear kilometsea of double tertiary levelling, 
ti - 9  linear kilometres of singlo tertiary levelling and 
13 - 1 squarc ki1omct1-ss of origillitl ground survey on 
&inch scale for 13alinlela Tunnel and 512.0 square 
kilometres of triangulation, 66-  5 lineax kilometres of 
tlleodolito traverse, 246 1 l inea~ kilonlotres of double 
tertiary levelling and 258 7 linear kilometres of 
single tertiary levelling for Balimela Cominanded 
Area in Koraput District of Orissa. 

( &ii ) 22 - 0  square kiloinetrcs of triangulation, 42 -4  linear kilo- 
inetrea of thoodolito traver~e, 90- 5 linear kilometrev 
of doublo tertiary levelling, 41 -4 linear kilometres 
of single tertiary levelling and 22 S O  eq~lare kilometros 
of original ground survey on 8-inch ~ c a l e  for Tikar- 
piire Dam in Beudh and DhenkBniiI Districts of 
Oriese. 
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( b ) Independent detachments.- 

( i ) Shri Gwcharan Singh, Surveyor completed 1,399.0 
square kilometres of triangulation for 1 : 25,000 
original survey in Goa and Ratnagiri District of 
Mahgrsshtra. 

( ii ) Shri K. Ananthan~ayan ,  Sl~rveyor colllpleted 932.0 
square kilometres of triangulation for 1 : 25,000 ori- 
ginal survey in Goa and Belgaum District of ~y~~~ e. 

( iii ) Shri A. P. Tripathi, Tope Trainee Type 'A'  colnpleted 
800.0 square kilometres of triangulation for 1 : 25,000 
original survey in Gva, 27.0 square kilollletres of 
triangulation for the Landing Chart of Mysolae 
Aerodrome in blysore District of Blysore and fixing 
of 2 control points for checking up the linear accu- 
racy of survey for the Kerala Governlnent in 
Cslicut ( Kozhikocle ) Dist,rict of Keraln. 

( iv ) Shri P. S. Sandhu, Topo Trainee Type 'A'  collipleted 
43 8 square kilomotres of triangulation for the Land- 
ing Chart of Belgaum Aerodronle in Belgaum 
District of Mysore, 4 0 . 3  square kilometres of triangu- 
latioa for the Landing Chart of BilBspur Aerodrome 
in Bilbpur District of Madhya Pradesh, 43.4 square 
kilometres of triangulation for the Landing Chart of 
Warangal Aerodrome in Werangal District of 
Andhra Pradesh, 40.3 square kilometres of triangu- 
lation for the Landing Chart of Madurai Aerodrome 
in Madurai District of Madras and 685 -0  squaro kilo- 
metres of triangulation for 1 : 25,000 original survoy 
in Goa, and KLrwBr District of Mysore. 

( v ) 8hki Y. R. George, Plane-tabler completed 13.0 squaro 
kilometres of triangulation, 189 2 linear kilometres 
of double tertiary levelling, 5 .6  linear kilometres 
of single tertiary levelling and 40 3 square kilometres 
of 1 : 50,000 blue-print revision survey for the Land- 
ing Chart of Mysorc Acrotlrome in hlyvsore District 
of Mysore, 2,030.6 square kilon~etres of 4-inch 
verification of office copy correctiolls for the A]'- 
proach Chart of Myaore rlerodromc! in Mysore and 
Msndya Districts of Mygore, 16 G linear kilollletres 
of double tertiary levelling and 43.8 square kilo- 
metres of 1 : 50,000 blue-print revision survey for 
the Landing Chart of Belgal~m Aeroclrolne in Belgallln 
Dietrict of Mysore and 3,295.6 square kilometres 
of f-inch verification of office copy corrections for the 
Approach Chart of Belgaum Aerodrome in Belgaum 
District of Mysore. He was assisted by 3 other 
Clam I11 personnel for about a month to conlpletf' 
double tertiary levelling for the Landing Chart of 
Mysore Aerodrome. 



Sac. VI] SURVEY REPORTS, SOUTHERN CIRCLE 93 

( ai ) Shri H. N. Rao, Plane-tabler completed 44.9 square 
kilometres of triangulation, 6 0 linear kilometree 
of single tertiary levelling and 44.9 square kilo- 
metres of 1 : 50,000 blue-print revision survey for 
the Landing Chart. of Tiruchchiriippalli Aerodrome in 
Tiruchchiriippalli District of Madras, 2,237.9 square 
kilometres of &-inch verification of office copy 
corrections for the Approach Chart of Tiruchchiriip- 
palli Aerodrome in ThanjLvGr and Tiruchchirhp- 
palli Districts of Madras, 28.6 linear kilometres of 
double tertiary levelling, 15.2 linear kilometres of 
single tertiary levelling and 40.3 square kilometres 
of 1 : 50,000 blue-print revision survey for the Land- 
ing Chart of Madurai Aerodrome in Madurai District 
of Madras and 2,030- 6 square kilometres of )-inch 
verification of office copy corrections for the Approach 
Chart of Madurai Aerodrome in RBmanLthapurclm 
and Madurai Districts of Madras. 

( v i i  ) Shri I. N. Shariff, Plane-tabler colnpleted 23.0 square 
kilometres of triangulation, 2.9 linear kilometres 
of theodolite traverse, 7 1 - 5  linear kilon~etres of 
double tertiary levelling, 7.4 linear kilometres of 
single tertiary levelling and 23 S O  square kilometres 
of 1 : 50,000 hhle-print revision survey for the 
Landing Chart and 1.127.2 square kilometres of 
f-inch verification of office copy corrections for 
the Approach Chart of Trivandrum Aerodrome in 
Trivandrum District of Kerala. He also completed 
103 - 2 square kilometres of triangulation, 3.7 linear 
kilometres of theodolite traverse, 22 - 3  linear kilo- 
metres of single tertiary levelli~lg and 103 - 2 squwe 
kiloinetl.cs of 1 : 50,000 blue-print revision survey for 
thc Landing Chart of' Bangalore Aerodrome in 
.Bangalorc Ui.l)an District of Rlysore and 2,465.2 
square kilometres of 4-inch verification of office copy 
~orrect~ions for tho Approach Chart of Bangalore 
Aerodrome in Rangaslore R,uml and Urban Districts 
of Mysore. 

( viii ) Shri S. 8. Sllarfuddin, Plane-tahler completed 236.6  
linear kilomctres of dou1)le tertiary levelling, 5 . 2  
linear kilometres of singlc tertiary levelling, 43.4 
Hquare kiloll~et~res of 1 : 50.000 blue-print revision 
Rurvey for tho Landing C:h,zr.t, of Warangnl Aero- 
dmme in I4'srangal Z)ist>rict and 2,030.6 square kilo- 
metres of f-inch verification of office copy corrections 
for tho Approach Chart of tlle same aerodrome in 
Karimnagar and ~ V a r ~ ~ n g ~ l  nist,rict8s of Andhra 
Prades11. 

108. Technical Methods.-The 8-inch surveys for Bali~nela 
bud Thrpara Demu and the 4-inch survey for Belimels Tunnel 
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were required by the Public Works Department ( Irrigation 1, 
Government of Orissa, for investigation and planning of the 
TikarpBra and Balimela Hydro-electric Projects. The planimetric 
control for these surveys was carried out by triangulation and thee. 
dolite traverse and the height control by double and single tertiary 
levelling. The survqvs were executed by normael plane-tabling 
method. With a view to treat the plane-table sections themselves 
s s  contour originals, the contours were drawn in black and detail 
in blue. The second original was prepared on kodatrace by tracing 
the detail. 

Surveys for Landing and Approach Charts were carried out by 
normal plane-tabling method adopted for blue-print and verifi- 
cation survey9 except that  the heights of all hazards were observed 
by theodolite to ohtain the requisite accaracy. 

109 Description of Country.-The area of the Balimela 
Projeot comists of low, undulating and intricate hills mostly covered 
bv bamboo, teak and other trees with heavy undergrowth. Part 
oi the area ( ~vithln about 10 kilometres of the banks of the Sileru 
River ) is covered by thick bamboo clumps and mixed jungle. A 
large amount of wild life such as tiger, panther, bear, wild buffalo, 
etc., are seen in the forest. There is also a fear of man-eaters in the 
Commanded Area. 

The villages in the area are few and far between and officers 
had to  camp in jungle on the hanks of streams. Communications 
in tho area are scanty. The few existing unmetalled roads and 
cart-tracks are not mot,orable till November as most of the streams 
and rivulet8 make t>hem unfordable. 

The areas covered hy the various aerodrome surveys are 
undulating with low hills covered by open jungle or groves of coconlit 
and fruit trees with many mot,orahlo roads and tracks. 

The area of t,he 1 : 25,000 triangulation ( for tho survey of Goa ) 
consists of steep hills of the! Western Ghiits and an undulating 
coastal belt covered by coconut and caullewnut groves. Apart 
from a few roads connecting main towns and villages, communi- 
cations in the area are poor. 

The area of the TikarpLra Dam consists of low hills on the 
banks of the RIah8nadi River, covered by open mixed jungle, inter- 
speraed with patches of cultivation and with fairly good means 
of commnnication. A 1wgo variety of wild lifu such n.9 tignr, wild 
bnffalo, elephant, etc., are seen in tho forest. 

No. 17 PARTY 

0florr in :- Shri Mansondra K~lmar. n.sr, to 10-0-62 and from 13-8-62' 
{Rhri V. K. Psi, ..A. ( Honr. ). from 114-62 to 12-8-fl1 

110. General.--T party was engaged mainly on tho follow- 
ing work :- 

Fair mapping of 4-inch Narrnqda %~eryoir shonts for the 
Qoywnqegt af Gti)~qiit: 
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Ground verification and contouring on 1 : 25,000 scale for 
departmental surveys in Mysore and MahBrBshtra. 

Original ground survey on 1 : 25,000 scale for departmental 
surveys in Mysore and Andhra Pradesh. 

The party headquarters remained a t  Ballgalore ( Mysore ) 
throughout the period under report. 

I I I. Personnel.-The average strength of the party was 1 
Class I Officer, 2 Class I1 Officers, 1 Class I11 Division I Officer and 
31 other Class I11 personnel including 4 Clerks and 3 Drivers. 

I 12. Areas Surveyed.- 
248.0 square kilometses of 1 : 25,000 original ground 

survey . 
1,126.0 square kilonletres of ground verification and 

coiltouring for 1 : 25,000 departmental survey. 

113. Recess Work.--The party was organised into two fair 
mapping sections and one computing section as follows :- 

Section I .-Shsi K .  N. 8. K. Pillai ( Class I1 ) with 8 Class 111 
personnel coinpleted the fair mapping of four 4-inch sheets of 
Narmada Reservoir in Baroda and Broach Districts of Gujariit, 
West KhBndesh District of MahLrGshtra and Dhiir, Jh%l>ua, and 
Wcst NimGr Districts of Madhya Yradesh. 

Section II.-Shri V .  Raghavan (Class 11 ) with 9 Class I11 
personnel completed the fair mapping of six 4-inch sheets of Narmada 
Reservoir in Baroda and 13roach Districts of GujarBt, West KhBn- 
desh District of MahLrAshtra and D~BI* ,  JhFibua and Wcst Niiniir 
Districts of Madhya Pradesh. 

This section also completed the air survey of planimetry on 
2-inch scale for departmental shftet 65 El11 in Bastar District of 
Medhya Predesh. 

Section III .-Shri K .  Ananthanarayan, Surveyor with 1 
Surveyor and 2 Computers carried out the computations of the 
following :- 

( i ) Narinacla ~ < . c ? H ( \ ~ v c ) ~ I ' .  

( ii ) Mangalorc Acroclso~nc. 
( iii ) Triangn1:ttion in sheet 6.5 A. 

114. Field Work.-The party \\.as organised into three camps 
aud one fair mapping section as follows :- 

Camp I.-Sh1.i I<. N. G. K. lyengnr, Snrvcyor with 10 other 
Class 111 personnel complnted 5 6 0 . 0  square kilotnetres of ground 
verification and contonring 011 1)luo-yrinte and 124.0 sq~rare kilo- 
metro8 of original grollntl rjnrvey on 1 : 25,000 scale for depart- 
~nental mapping in Anantapur District of Andhra I'radesh, Kolhii- 
pur District of Mahiirlsh tra ant1 Belgaum and KolBr Districts 
of Rlysorc. 
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Camp I1.-Shri V. B. Potdar, Surveyor with 9 other Claes 
I I1 personnel completed 566.0  square kilometres of ground verifi- 
cation and contouring on 1 : 25,000 scale for departmental mapping 
in Balgaum District of Mysore. 

Camp 111.-Shri V. K. Nagar ( Class .I ) with 6 Class 111 
personnel completed 124 - 0 square kilometres of original ground 
survey on 1 : 25,000 scale for departmental mapping in Anantapur 
District of Andhra Pradesh and Kolsr District of Mysore. 

Drawing Section.-Shri C. R. Basu ( Class I1 ) with 4 Class I11 
personnel completed the fair mapping of four 4-inch sheets of 
Narmada Reservoir covering an area of 143 square kilometres in 
Baroda and Broach Districts of GujarLt, West Khsndesh District 
of MahBrLshtra and DhLr, JhLbua and West NimLr Districts of 
Madhya Pradesh. 

I 15. Technical Methods.- 

The 1 : 25,000 scale original ground survey with contours at a 
vertical interval of 10 metres was carried out by the usual plane- 
tabling method. 

The 1 : 25,000 scale grountl verification and contouring on 
blue-print a t  a vertical interval of 10 metres was carried out by 
normal air-cum-ground method. 

I 16. Description of Country.-The area for ground verification 
and contouring consisted of open, gently undulating, cultivated plains 
and flat, jungle-covered, moderately high hills in the south. There 
are no wild animals in the jungle which abounds in s anb l  wood 
trees. The river GhBtprabha flows in the centre of the area and is 
fordable a t  a number of places from November to June ; there are 
also two low level and two all-weather bridges on it. 

The whole area has many metalled and unmetalled roads with 
the Bangalore-Poona National Highway in the west. Cart-tracks 
are mostly jeepable. The Bangalore-Poona metre gauge railway 
also runs through tho area which is full of villages. 

The area for original groi~nct survey consisted of open, culti- 
vated plains with scattered, rocky out,crops and boulders in the 
western half and rocky hills with scattered cultivation patches in 
the eastern half. 

Cultivation is mainly dependent on tanks and a few canals 
emanating from some of the perennial tanks. A numbor of metal- 
led and unmetalled roads t raver~e the area. 

I 17. Miscellaneous.-The health of personnel, in general, wm 
setisfactory . 

h b o u r ,  conveyance and ration8 were readily available in most 
of the villages. Motor transport could ply in the area without any 
cliffioulty. 
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No. 21 PARTY 

I 
Major P. M .  Mani, n.sc. ( Civil Engg. ), A.M.I.E., Engineers, 

t o  7-7-62 and from 13-842 to 2-12-62. 
Major A. S. Iyer, B.E. ( Hons. ) Civil, A.M.I.E., Engineers, 

Oflccr in charge :- from 8-7-62 to 9-7-62. 
Shri R. S. Chugh, M.A., A.M.I.s., from 10-742 to 12-842. 

18hri J. Narasimhan, B.SC. ( Hons. ), from 3-12-62. 

118. General.-The unit was employed on 1 : 25,000 scale 
original departmental surveys. 

The headquarters of the party remained a t  Bangalore ( Mysore ) 
throughout the period under report. 

119. Personnel.-The average strength of the party was 1 
Class I Officer, 1 Class I1 Officer, 1 Class I11 Division I and 27 other 
Class 111 personnel including 4 Clerks'and 2 Drivers. 

120. Areas Surveyed.- 
370 - 0 square kilometres of ground verification and 

contouring for 1 : 25,000 departmental survey. 
499.0 square lrilometros of 1 : 25,000 original ground 

survey. 
31 0 . O square kilollletres of subsidiary triangulation for 

1 : 25,000 original ground survey. 
26.0 linear kilometres of theodolite traverse for 

1 : 25,000 original air-cum-ground survey. 

121. Field Work.-The field work mas organised as follows :- 

Camp I.-Shri P. S. Bains ( Class I1 ) with 5 Class I11 personnel 
completed 370.0 square kilometres of 1 : 25,000 scale original 
survey by ground verification and contouring on blue-printa from air 
survey of sheets 47 L/16/1, 2 and 4 in Belgaum District of Mysore. 

Shri C. N. Rao, Computer under the supervision of Shri P. S. 
Bains, completed 26 linoar kilometres of theodolite traverse for 
part of the abovo 1 : 25,000 survey in sheet 47 L/16 in Belganm 
District of Mysorn. 

Camp II.-Shri A. Ramachandran, Surveyor ui th 8 other 
Class I11 pol-sonno1 completod 499-0  square kilometres of 1 : 25,000 
~ca le  original ground survoy of sheeta 67 G/10/2,3, 5 and 6 in KolBr 
District of Mysore. 

Shri T. N. Tir~inal.ayanan, Computer under the supervision 
of Shri A. Ramachandran, completed 3 10.0 square kilometres of 
subsidiary trinilgul~tion for part of the above 1 : 26,000 survey in 
sheet 57 GI10 in Anantapur District of Andhra Pradosh and Roliir 
District of Mysore. 

I Technical Methods.-A1 the swvcys were done by 
normal ground and air survey methods. 

123. Description of Country.-The GokSk ( Bdgaum District ) 
area of original survey by air-cum-ground method oonsists of flat, 
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scrub-covered hills rising to 750 metres above mean sea-level 
towards tho south-wost, and gently undulating plains of bls&, 
cotton soil 550 metres above mean sea-level, traversed by streams 
and of oompletely cultivated land towards the north-east. me 
Ghgtprabha River flows west to east in the area. 

The Gauribidanur ( KolLr District ) area of original survey by 
ground methods consists of intricate, rocky, scrub-covered hills rising 
to  1,200 metres above mean sea-level towards the east, undulat- 
ing plains 700 metres above mean sea-level, interspersed with 
streams and tanks and mostly cultivated land with a fairly dense 
growth of trees towards the west. 

I n  both arms, communication was easy along the large number 
of roads and cart-tracks. I n  the hilly portions, however, due to 
lack of cart-tracks, porters had to be employed for shifting camp. 

124. Miscellaneous.-The health of the personnel ramained 
good throughout. 

No. 24 PARTY 

Major A. S. Iyer, B.E. ( Hons. ) C?vil, A.M.I.E., Engineers, to 
11-7-62. 'fleer in 'large :- Shri R. S. Chugh, ma., A.M.I.s., from 12-7-62 to 9-8-62. 

Shri T. K. Guruswemy, M.A., from 10-8432. 

125. General.-During recess the party carried out 2-inch air 
survey and fair mapping of part of Narmada Commanded Area. 

During the field season, the party was engaged on the follow- 
ing surveys :- 

Original ground survey on 1 : 25,000 scale and photo verification 
and height control on %inch scale for the Hogenskal Project in 
Madras and Mysore. 

Original ground survey on 4-inch scale for the reservoir and 
on 1 : .10,000 scalo for tho tunnel, peilstock and generating station 
of the Bodti Project in Mysore. 

The headquarters of the party remained a t  Bangalore ( Mysore ) 
throughout the period under report. 

126. Personnel.-Tho average strength of tho party was 1 
Class I Offioer, 2 Class I11 Division I Officers and 28 other Class 111 
personnel including 5 Clerks and 2 Drivers. 

127. Areas Surveyed.- 

1,580.0 square kilometres of origi~isl air survey and 
fair mapping on 2-inch scale. 

1,479.0 equare kilometres of sir survey of pl&metry 
on 1 : 25,000 sale .  
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404 0 square kilometres of triangulation for supple- 
mentary control of surveys for Bedti Projeot. 

285 0 linear kilometres of theodolite traverse. 
77 1 0 linear kilometres of double tertiary levelling. 

1,213 7 linear kilometres of single tertiary levelling. 

427.9 linear kilometres of subsidiary single tertiary 
levelling. 

2 15 2 square kilometres of supplementary height 
control photo vorification and pqst-pointing 
of existing control, points on 2-iilch scale air 
photographs. 

46 3 square kiloinetres of original plane-tabling 
on 1 : 25,000 scale. 

236 0 square kilometres of original plane-tabling 
on 4-inch scale. 

8.8 square kilometres of oGginal plane-tabling 
on 1 : 10,000 scale. 

128. Recess Work.-Tho party was organised for computa- 
tions, drawing and air survey into two sections, as below :- 

Section I.-Shri T. R. Santhanaraman ( Class I1 ) assisted by 
Sarva Shri K. N. Ramanathail and K. V. Krishnamurty, Surveyors 
commenced the air survey compilation and fair mapping of 
Narmada Commanded Area sheets. This section continued its 
work under Shri K. V. Krishnamurty, Surveyor with 11 other 
Class I11 personnel and coinpleted the work, covering an area of 
877 -0  square kilometres. This section also completed 1,479 0 
square kilometres of air survey of planimetry on 1 : 25,000 scde of 
sheets 47 TJ/12 and 16. computation of 64 - 0  linoar ltilometres of 
traverse, 287 - 0  linear kilometros of doublo tertiary levelling and 
64.0 linear ltilometres of singlc tortiary lnvelling was also done by 
this section. 

Sectim II.-Shri S. N. Setlur, Snrveyor ( Selection Grade ) 
assisted by Shri K. N. Ramanathan with 7 other Class I11 personnel, 
completed the air survey and fair mapping of Narmede Commanded 
Aren sheets covering 70.3- 0 square kilomstres. Computation of 
200.0 linear kilometros of cIo111)le tertiary levelling and 50 - 0  linear 
kilomobos of singlo tortitry levelling was also done hy t h i ~  section. 

129. Field Work.-Tho party was organised for field work 
into two csmpR, as 11(rlow :- 

Camp I.-Shri S. N. Setlur with 12 othor Class I11 personnel 
completed 404-0 aqnnrn kilometros of triangulation for supple- 
mentary control, 239.6 linosr kilonletres of theodolite traverse, 
634.7 linear kilometl.os of singlo tortiary levelling, 277.2 linear kilo- 
inetrea of subsidiary single tertiary lovolling, 236.0 square kilo- 
motms of origins1 piano-tsblingorj 4-inch ucnle for tho ~6qe rv~ i r  &qfl . 
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8 - 8  square kilometers of original plane-tabling on 1 : 10,000 scale 
for the tunnel, penstock and the power station of the Bedti Project 
in North Kanara and Dhgrwiir Districts of Mysore. 

Camp II.-Shri K. V. Krishnamurty with 8 other Class 111 
personnel completed 45.4 linear kilometres of theodolite traverse, 
77 1 - 0  linear kilometres of doublo tertiary levelling, 679.0 linear 
kilometres of single tertiary levelling, 150.7 linear kilomotres of 
subsidiary single tertiary levelling, 215 - 2 square kilometres of 
supplementary height control, photo verification and post-pointing 
of existing control points on 2-inch scale air photographs, 14-2  
square kilometres of original plane-tabling on 1 : 25,000 scale and 
32 1 square kilometres of original plane-tabling on 1 : 25,000 scale 
in connection with the survey of the Hogenakal Reservoir in 
Coimbatore and Salem Districts of Madras and Bangalore Rural 
and Mysore Districts of Mysore. 

130. Technical Methods.-For the Bedti Project, the submer- 
gence area was surveyed on 4-inch scale on the ground and the 
tunnel and penstock areas were surveyed on 1 : 10,000 scale. Both 
surveys were on the metric system, the contours being a t  2.5 and 
5 metre vertical intervals above and below the 430-metre contour, 
respectively. During the ground survey, the avidable forest maps 
on 4-inch scale on the old style, surveyed prior to 1900, were utilised 
and detail from these maps were transferred to the plane-table 
sections for verification. Available photographs on 2-inch scale were 
used to  incorporate details. 'fie areas were rigorously surveyed on 
the ground by plane-table t,raverso, to control which adequato plan 
and height control wore provided in the early part of the season. 
Surveying the area on 1 : 25,000 ,scale adhering to the ~1pecifications 
for contour intervals by using air photographs only, is not possible. 

For the Hogenaka1 Projoct, thc! nvai1al)le 2-inch photographs 
were post-pointed for trigonometl-ical control and vorifiod on the 
ground for detail. During the verification of these l~hotographs, 
height control points wero provided on them, approx~mately 
a-inch apart, based on adequate spirit levollinq of snitable accuracy 
epecislly carried out for thie purpose, in tho earlier part of the 
mason. Height control charts were mmintainod on 1 : 25,000 ~aale 
to  facilitate prwiaion of height control points of suitable density. 

A sizeable part of the area was survcyed on the ground on 
1 : 25,000 scale. Contours were surveyed a t  2 6 and 5 metre 
vertical intervals below and above tho 25O-metm contour, respect- 
ively. The original plane-tabling required provision of supple- 
mentary planimetric control also, which was done by carrying out 
traverse ( with trnvorse stations and intervccterl ~nint ,s  dons a 
narrow belt ), extending 1 milo on eithor side of tho Cauvory River. 

I3I .  Description of Country.-Tho arna of survey for the 
Bedti Project in North Kanera and Dhkrwgr Districts consists of 
low, undulating, intricate hills, mostly covered with dome tsfk 
*wood, bamboo, cane snd other troos interspersod with high 
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grass and heavy undergrowth. Tho ontire area is covered with 
bamboos of varying heights, which grow more luxuriently in the 
valley floors than on the spurs, thereby making the valleys appear 
more shallow than they really are. Villages in this region are 
small and they are spread out far apart, generally in the flat valley 
floors a t  the source of streams. The villages are surrounded by 
cultivated areas of paddy and sugarcane, groves of areca nuts, betel 
gardens and plantations of cardamom and pepper. The villages 
are connected by rugged cart tracks which are jeepable in dry season. 
The owners of the cultivation are generally Bhats, Nayaks or 
Shettys, while the labourers hail from a tribe called Siddhis, who 
have migrated froin the adjoining area in Goa, where, presumably, 
they had been brought from Africa by the Portuguese settlers. 

Labour is scarce throughout the area and even when obtained, 
local labourers demand very high wages besides working reluctantly 
and unwillingly. 

Inside the deciduous portions of the forested area the visi- 
bility improves to some extent due to the falling of leaves and the 
burning of undergrowth. After the onset of the monsoon in June, 
till the next January, the conditions inside the forest are bad, due 
to moisture and the prescnce of leeches, ticks, forest flies, other 
insects and snakes in large numbers. Wild animals of all sorts 
are known to be in abundance in the area. The area never gets 
very hot. Nights are usually cool and the maximum shade tem- 
perature seldom exceeds 32°C. 

Tho area of survey for tho Hogenakal Project consists of deep 
valleys of the Cauvery River and its tributaries. These valleys 
are heavily wooded except in the vicinity of some villages on the 
river banks, situated five to six miles apart. Communications are 
rather poor and coracles ( locally called parisals ) are used on the 
river. Cultivation in the bed of the river is periodical ; i t  com- 
mences in Decembor ( when the water recedes and there are standing 
crops ) and continuos till the freshets arrive. The reserved foreet 
on the western bank of the river is infested with wild elephants. 
The entiro aros with its pictnresquo scenery echoes with legendary 
folk tales and narratives about the current menace from dwoits. 



VII. SURVEY REPORTS, WESTERN CIRCLE 

DIRECTOR :-Colonel C. M. Sahni, B.A. 

Lt.-Colonel D. N. Sharmil Atri Harnal, Engineera, to 
17-64. 

DEPUTY DIRECTOR :- Colonel C. M. Sahni, B.A., from 184-62 to 30-762 ( sddi. 
tional charge ). 

Shri P. S. Shinghal, 0.E. ( Hons. ), A.M.I.E., from 31-7-61. 

The Circle was employed on both departmental and extra- 
departmental surveys. 

132. Areas Surveyed.- 
2.8 square kilometres of 1 : 4,000 original groul~d 

survey for Kotlibhel Hydel and Irrigation 
Project. 

33.2 square kilometres of 1 : 16,000 original ground 
survey for Kotlibhel Hydel and Irrigation 
Project. 

44.0 square kilometres of 1 : 16,000 blue-print survey 
for Kotlibhel Hydel and Irrigation Project. 

440.0 square kilolnetres of 1 : 25,000 air survey of 
planimetry for Pang Reservoir. 

323.8 square kilometres of ghoto verification on 
1 : 25,000 scale for Pang Reservoir. 

1 13 4 square kilometres of ground verification and 
contouring on 1 : 25,000 blue-prints for Pang 
Reservoir. 

13 -6  square kilometres of 1 : 25,000 original ground 
survey for Kotlibhel Hydel and Irrigation 
Project. 

4 .7  square kilometres of 1 : 25,000 original ground 
survey for PBndoh Reservoir. 

223.0 squa~e  kilometres of 1 : 26,000 original ground 
survey for M&hi Hydel and Irrigation Project. 

220- 1 square kilometres of 1 : 25,000 revision ground 
survey for Bombay Guide Map. 

66.0 square kilometres of metre-contour survey on 
1-inch eheet for reissue. 

3,586- 0 s q u m  kilometres of 2-inch air survey of plaai- 
metry. 

6,673 - 0  s q u m  kilometres of 2-inch air survey of pleni- 
metry from ground verified and contoured photo- 
graphs. 

463-0 square kilometres of photo verification on 
2-inch ecde for Bhima Lift Irrigation Projeot. 
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2,486 0 square kilometres of photo verification on 
2-inch scale for revision survey. 

178 0 square kilometres of 1 : 60,000 original ground 
survey for Landing Charts. 

1,437 0 square kilometres of 1 : 50,000 original ground 
survey on air surveyed blue-prints. , 

83.0 square kilometres of 1 : 50,000 revision ground 
survey for Landing Charts. 

1,761 .2  square kilometres of rapid verification survey 
on 1 : 50,000 and 1-inch scdes for Bhiikra Barn 
Projectj. 

748-0 squuo kilometres of 1-inch verification survey 
for IndrLvati and Narmada Projects. 

8,451 - 5  square kilometres of verification of office copy 
corrections on 1-inch sheets. 

3,212.0 square kilometros of 1 : 250,000 verification 
survey for Approach Cllarts. 

8050 6 square kilometres of f -inch verification survey 
for Approach Charts. 

1,035.0 square kilometres of triangulation. 
3,132 5 square kilometres of triangulation and post- 

pointing. 
31 1 square kilometres of supplementary triangu- 

lation. 
337.0 square kilometres of supplementary triangu- 

lation and post-pointing. 
68.6 linear kilometres of theodolite traverse. 
55 4 linear kilometres of prismatic compass traverse. 

3,359-9 linear kilometres of double tertiary levelling. 
309.1 linear kilometres of double tertiary levelling 

and post-pointing. 
17,319 . 9  linear kilometres of single tertiary levelling. 
1,775 0 linear kilometros of single tertiary levelling 

and post-pointing. 

No. 4 PARTY 
M~jor P. Rout,, n.sc. ( Engg. ). Engineers, from 14-62  to 

24-9-62 and from 10-10-62 t.o 9-1 1-62. 
Ofleer in charge :- Sllri K .  S. Singh, B.A. ( Honn. ). from 2.9-9-62 to 9-10-62 and 

from 10-1 1-62. 

133. General.-During recess the party wrrs engaged on 
air sllrvey on %inch scale and fair mappingon 1 : 50,000 scale 
of departmental ~heets. 

During the field Reason, the party was mainly employed on 
extra-departmental snrveya, required by the Governments of 
RiIjaat,hi.r) ( MLhi Hydol t .  and Irrigation Project in e h e ~ t  46 I ) l)ud 
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Uttar Pradesh ( Kotlibhel Hydel and Irrigation Project in sheets 
53 J, K ). I n  addition, surveys for Approach and Landing Chmts 
of Khnpur, Panna and Satna Aerodromes ( I.C.A.O. ) and verifi- 
cation survey of office copy corrections on 1-inch sheets in sheet 
54 D were aleo carried out. 

The party headquarters remained a t  Abu ( Riijasthln ) through- 
out  the period under report. 

134. Personnel.-The average strength of the party was 1 
C l w  I Officer, 1 Class I1 Officer and 37 Class 111 personnel includ- 
ing Clerks. 

135. Areas Surveyed.- 
2 - 8 square kilometres of 1 : 4,000 original ground 

survey for Kotlibhel Hydel and Irrigation 
Project. 

32 2 square kilometres of 1 : 16,000 original ground 
survey for Kotlibhel Hydel and Irrigation 
Project. 

44 - 0  square kilometres of 1 : 16,000 blue-print survey 
for Kotlibhel Hydel and Irrigation Project. 

13 - 5  square kilometres of 1 : 25,000 original ground 
survey for Kotlibhel Hydel and Irrigation 
Project. 

223.0 square kilometres of 1 : 25,000 original ground 
survey for Mghi Hydel and Irrigation Project. 

2,149-0 square kilometres of 2-inch air survey of plani- 
metry. 

124.0 square kilometres of 1 : 50,000 original ground 
survey for Landing Charts., 

2,800-0 square kilometres of verification of office copy 
corrections on 1 -inch shsotls. 

6,029.0 square kilometres of $-inch vorific,zt,ion survey 
for Approach Charts. 

1,035 0 square kilometres of triangulation. 
32.0 linear kilometres of theodolite traverse. 

873.0 linear kilometres of double tertiary levelling. 

136. Recess Work.-The party mas orgnnised into three 
aections aa follows :- 

( a ) One section undor Shri T. R. Viswanathan ( C1ms I1 ), 
later replaced by Shri R. Sivaramakrislmnn ( Clns~ TI ) with 9 
Cla88 111 personnel carried out the fair mapping of two 1 : 150,000 
departmental sheets.  computation^ of nine 1 : 50,000 shnet!~ wore 
also parfly completecl under their direct snperviaion. 

( b ) One section under Shri Gindi Lal, Survey Aseistant 
with 10 other Class I11 personnel carried out clir survey of p h i -  
metry on 2-inch scale of three 1 : 60,000 departmontnl shpetfl 
wd f# mapping of one I : 50,000 dopsrtment J iheet, . 



SEC. VII ] SURVEY REPORTS, ' WESTERN CIRCLE 205 

( c ) One section under Shri C. S. Ojha, Survey Assistant 
with 10 other Class I11 personnel started fair mapping of two 
1 : 50,000 departmental sheets. But due to his transfer to Northern 
Directorate, the personnel of this section were equally divided and 
attached to the above two sections, so also the alloted task. 

137. Field Work.- 

( i ) Original survey and contouring.- 
Camp I.-Shri R. Sivaramakrishnan ( Class I1 ), later replaced 

by Shri 8. S. Chabbra ( Class IT ) with headquarters a t  Srinagar 
and with 10 Class I11 personnel completed 93.5 square kilom~t~res 
of 'original survey/blue-prilltt verification and contonring on the 
ground on 1 : 4,000, 1 : 1 ti,O00 and 1 : 25,000 scales for dam site and 
reservoir areas of Kotlibhel Hydel and Irrigation Project in Garhwll 
and Tehri-Garhwiil Districts in sheets 53 J and K. 

Camp II.-Shri T .  Keshavamoorthy, Surveyor with head- 
quarters a t  Biinsw5ra and with 9 other Class I11 personnel completed 
223.0 square kilometres of original survey and contouring on the 
ground on 1 : 25,000 scale for MBhi Reservoir in R5nswBra and 
Ratllm Districts in sheet 4G I. 

( a ) Shri R. Sivuran~akrishnan ( Class I1 ) and then under 
Shri S. S. Chabbra ( Class J I  ) with 1 Class 11 and 3 Class I11 
personnel completed 499 - 0  square kilometres of triangulation 
for survey of Kotlibhel Hydel and Irrigation Project in GarhwBl 
and Tehri-Garhwiil Districts in sheets 53 J and K. In  addition, 
375.0 linear kilometres of double tertiary levelling was also 
completed for the samc project. 

( b ) Shri 1'. Iieshavamoorthy, Surveyor completed 181 - 0  
square kilometJros of triangulation for survey of MBhi Hydel and 
Irrigation Project in Bln~wiira and RntlB~u Districts in seeht 46 I. 
In addition, ono Class I11 Division I and 3 other Class IT1 
personnel carried out 4 17 - 0  lincar kilometres of double tertiary 
levelling in BBnswBra anti Rntl&m Dist,ricts for the same Project 

( iii ) Independent detncl~menta.- 

( a ) Shri C. 8. Joshi ( Class I ) carried out 142.0 square kilo- 
metr'es of triang~ilat~ion for original 1 : 50,000 scale survey for 
h t l na  Aerodrome Landing Chart in Satna District in sheet 63 D. 
With 1 Class TIT perHon. hc also carried out 24.0 linear kilometres 
of theodolite t,ravnrse and 30 .0  linear kilonlnt,res of douldo tertiary 
lnvelling in Pnnna and Satma District,s. 

( b ) Shri K. I<. Tyagi ( Class I1 ) carricd out 70.0 square kilo- 
 metre^ of triangiilation in KQnpur District in sheet 63 B for tho 
flllrvcy of I,nnding Chart of KBnpur Aerodrome on 1 : 50,000 scale. 
He a l ~ o  completed 8 0 linnar kiloinetros of theodolite traverse for 

mmo Rurvey. 
( c ) Shri 8. 8. Pradhan, Topo Trainee Type 'A' completed 

143 0 equre kilometree of triangulation for surveying the kndlng . . 
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Chart of Panna Aerodrome in Panna District in sheet 63 D. 
He also completed 51 - 0  linear kilometres of double tertiary level- 
ling. 

( d ) Shri K. R. Chaudhary, Plane-tabler completed 2,800.0 
square kilometres of verification of office copy corrections on 
1-inch sheets in Gnna, JhBlawBr and Kota Districts in sheet 54 D, 

( e ) Sarva Shri M. S. Parihar, K. R. Cl~audhary and B. L. 
Dosi, Plane-tablers carried out 124.0 square kilometres of original 
ground survey on 1 : 50,000 scale for Landing Charts and 6,029.0 
square kilometres of verification survey on a-inch scale for Approach 
Charts of Klnpur, Panna and Satna Asrodro~nes in KBnpur, Panna 
and Satna Districts in sheets 63 B and D. 

( iv ) Pair ?napping.-A drawing section under Shri R. D. 
Naithani, Plane-tabler with 7 other Class 111 personnel was engag- 
ed on the fair mapping of fivo 1 : 50,000 departmental sheets up 
to  end of December 1962. 

138. Technical Methods.-Most of tho area was covered by 
original survey. Plain areas wore. contoured by clinopole and 
level network. 

139. Description of Country.-Tho area surveyed and con- 
trolled falls into three categories :- 

( n ) High hills with deep gorges. 
( b ) Undulating area with low jungle-clad hills. 
( c ) Built-up areas. 

( a ) Nigh hills with deep gorges.-The area falling in sheets 
53 J and K whero thc survey was undertaken was along the banks 
of rivers Alaknanda, Bhlgirathi and East and West NayBr for 
Kotlibhel Hydal and I~~rigation Project . The upper reaches of 
these rivers nre covsrcd with pine trees and tho rest thickly culti- 
vated. The main crops are paddy, wheat, potatoes and maize. 
No wild animals seem to exist in the lower reaches of them rivers. 
Main occupation of people is cultivation and sheep-rearing. 

( b ) Undulating area with low jungle-clad hills.-The area 
falling in sheet 46 I where the survey for MBhi Hydel and Irrigation 
Project was carried out consists of low hills covered with fairly 
dense jungle along the banks of MBhi River. Teak, mahun, mongo 
and banyan trees are prominent in the area. The area is mostly 
cultivated and the main crops are maize, cotton and whoat. Wild 
life is extinct in the area. Main source of water supply is streams 
and MBhi River. Tape-worm disease is common in the area. Main 
occupation of people i.9 cultivatinn.llnd most of them are h~ckwsrd 
and illiterate. 

The area surveyed in 63 D for Panna Aerodrome is thiak 
forost full of wild animals like tiger, bear,   am bar and chselah. 
Pama  ia the nearest town 6 miles we~f  of the aerodrome, Psnnt) 
i s  fruffous for ite diamond mine#, 
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( c ) Built-up areas.-The areas falling in sheets 63 B and D 
where the aerodrome surveys for Kiinpur and S a t n ~  were carried 
out are well built-up. Both aro industrial centres. 

C1imute.-It is fairly cold during the winter. Summer is 
severe in May and June. 

Communications.-In parts of sheets 63 J and K coinmuni- 
cations are poor. In  other sheets nleans of communication are 
fairly good as vohicles ply throughout the area. 

IIea1th.-No discase of any kind was rcported, 

No. 6 PARTY 

Shri K. S. Singh, B.A. ( Hons. ), to 28-11-62. 
O$wr in c h r g e  :-[ Shri C. S. Joshi, m.sc., from 29-11-62 to 22-1-63. 

1Shri M. N. Kutty, B.A., from 23-1-63. 

14 I .  General. -The party was employed on departmental 
survey on 1 : 50,000 scale in GujarBt for publicatioii on the same 
scale and on revision survey on 1 : 50,000 scale and verification 
survey on 1 : 250,000 scale in GujarRt for Landing and Approach 
Charts of aerodromos. 

I n  addition, the party was engaged on training of 'Fopo 
Trainees Type 'B'. 

The party headquarters remained at Abu ( Raj%stlli,n ) 
throughout the period under report. 

142. Personnel.-Tho average strength of the party was 1 
Class I Officer, 1 Class I1 Officer and 62 Class 111 personnel 
including Clerks. 

143. Areas Surveyed.- 
1,437. o square kilometres of %inch original air srlrvey 

of pltuiimetry. 
6,673.0 square kilonletrcs of 2-iilcl1 original air s u r v ~ y  

and contouring from ground verified and 
contoured photographs. 

1,437.0 square kilometres of 1 : 60,000 original ground 
survey on air surveyed blue-prints. 

83.0 squaro kilomotros of 1 : 50,000 revision ground 
survey for Landing Charts. 

2,844.0 squere kilometres of verification of offico copy 
oorrections on l-inch sheets. 

3,2 12.0 square kilometres of 1 : 250,000 verificatiofi 
survey for Approach Charts. 
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144. Training.-23 Tupo Trainees Type 'B'  and 1 Topo 
Auxiliary were trained in plane-tabling on 1 : 4,000 and 1 : 25,000 
scales. 

145. Recess Work.-The party was organised into three set- 
tiolis as follows :- 

( a ) One section under Shri R. Sivaramakrishnan ( Class 11 1, 
later replaced by Shri T. R. Viswanathan ( Class I1 ) with 8 Class 
I11 personnel carried out fair mapping of six 1 : 50,000 departmental 
sheets. 

( b ) One section under Shri R. L. Sharma, Surveyor with 6 
other Class I11 personnel carriod out fair mapping of three 1 : 50,000 
departmental sheets. It was also engaged in fair mapping of t ~ o  
more 1 : 50,000 departi~iental sheets. 

( c ) Onc section under Shri T. Keshavamurthy, Surveyor, 
later replaced by  Shri P. E. Mathew, Surveyor with 15 Class 111 
personnel, carried out air survey of planimetry on 2-inch scale 
of two 1 : 50,000 sheets. It also completed air survey on the same 
scale of eighteen 1 : 60,000 sheets. 

146. Field Work.-During the field sctbson t h o  party was 
organieed as follows :- 

( i ) Ground verificntion and co~ttozuing.- 

Camp I.-Shri C. Sivaraman ( Class I1 ) with 6 Class I11 
personnel completed 1,437.0 square kilometres of ground verifica- 
tion of air surveyed detail and contouring on the ground on 
1 : 50,000 scale blue-prints in Junagadh District in sheet 41 K. 

( ii ) Other surveys.-Shri C. Sivaraman with 3 CIlass I11 person- 
nel also completed : - 

( a  ) 83.0 square kilometres of revision survey on 1 : 50,000 
scale for Landing Charts and 3,212 0 square kilometres of verifi- 
cation survey on 1 : 250,000 scale on colour prints for Approach 
Charts of Deesa and Porbandar Aerodromes in Baniis Kintha, 
JBmnagar, Junagadh and MehsLna Districts in sheets 41 G and 45 D. 

( b ) 2,844.0 square kilomotres of vcrification of ofice copy cor- 
rections in AhmadLbLd, Kaira and Riijkot Districts in sheets 
41 J and 46 B. 

( iii ) Training.- 
Camp II.-Shri Pritam Singh, Survey Assistant, later re- 

placed by Shri C. Sivaraman with 2 other Cless I11 personnel as 
Instructors comploted the training of 24 Trainees on 1 : 4,000 and 
1 : 25,000 scale plane-tabling. 

147. Technical Methods.- 

( a ) Qround verification ancl contouring.-The original survey 
on 1 : 50,000 scale was carried out on blne-printe of detail compiled 
from sir photographs. The method is similar to those described 
in General Report 1961. 
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( b ) Aerodrome Surveys.- 
( i ) Landing Charts.-Blue-prints on 1 : 50,000 scale were 

obtained by photography from the existing Landing Charts and 
the revision survey was carried out on these blue-prints by the 
normal plane-tabling method. 20-metre contours were traced 
from tho existing 1 : 50,000 survays for Deesa area and verified on 
the ground. There was no contour in Porbandar Landing 
Chart area. 

( ii ) Approach Chartas.-Colour prints ( steel grey for details 
and blue for contours ) on 1 : 50,000 scale were obtained by photo- 
graphy from the existing Approach Charts and the verification 
survey was carried out on these cololir prints by the normal plane- 
tabling methods. 100-metre contours were transferred from the 
existing 1 : 50,000 surveys and verified on the ground in Deesa area. 
For Porbandar Aerodrome, 100-metre contours were interpolated 
on the existing 1-inch maps and transferred to the 1 : 250,000 
plane-table section and wore then verified on the ground. 

148. Description of Country.-The area of 1 : 50,000 original 
survey in sheets 41 K/8, 12 consists of open plains with extensive 
cultivation and plenty of cart-tracks and two railway lines in the 
west and middle portions and intricate hills rising up to 500 
metres above mean sea-level in the eastern portion. The hills are 
covered with dense jungle, the Gir Forest, which is a garnee sanctuary 
famous for lions a i d  abounds in bears, ~zilgais and wild boars. 

The Approach Chart survey area of Porbandar is mostly plain 
adjoining sea on one side and the B&rda Hills on the other. The 
area is we11 poplilated, Porbandar being a port and commercial 
centre. 

The Approach Chart survey area of Deesa is very flat in tho 
west and n~iddlc l~o r t i on~  with sand dunes and sparse popnlation. 
In  the oast portiol~ the1.c a r ~  n few ~ ~ o c k y  hilltops and many cart- 
tracks and a few big villagcs. With the const,ruction of many 
canals of tho Bangs Rivcr l'rojcct,, most of thc fallow lands are 
being taken up for c~ilt~ivation. 

149. Miscellaneous.--The arcas surveyed by this unit fall 
in tho orstwhilo Saurzshtra State which has a healthy climate 
especially in the cold season. R,ainfall is srant,y except, in certain 
tlistlricts like ,Junng,zdh. 

Tho villagos nro well servnd by l,us transport which ply even 
on cart-tracks. Good roads and n network of railway lines make 
comm~inicntions onsy. 

No. 13 PARTY 
Shri A. K. Sanyal, n.sc. ( 1Ions. ), to 4-1-63. 
(:nptain. G .  M. Knmra, n.sc. ( Civil Engg. ), A.M.I.E., Engineera, 

rrom 6-143 .  

I .  General.-The pnrty continued to be employed on 
levollinp in tho commnndnd arna of Bhikkra Dam Pmjwt in the 
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Punjab. A part of the field potential was also employed on depart. 
mental surveys and surveys for Pang Reservoir Project in Punjab 
and on surveys for PBndoh Resorvoir Project in HimBchal Pradesh, 

Recess headquarters of the party remained a t  Mlissoorie (U.P. 1, 
field headquarters a t  Jullundur ( Pun jab ) . 

151. Personnel.-The average strength of the party was 
1 Class I Officer, 1 Class I1 Officer, 3 Class I11 Division I personnel 
and 34 other Class I11 personnel including Clerks. 

152. Areas Surveyed. - 
440 - 0 square kilometres of 1 : 25,000 air slirvoy of 

planimetry for Pang R,eservoir Project. 

393 - 8  square kilometres of photo verification on 
1 : 25,000 scale for Pang Reservoir Project. 

113 4 square kilornetres of ground verification and 
contouring on 1 : 25,000 blue-prints for Pang 
Reservoir Project. 

4.7 square kilometres of 1 : 25,000 original ground 
survey for PBndoh Reservoir Project. 

1,761 - 2  squaro kilometres of rapid verification survey 
on 1 : 50,000 and 1-inch scales for BhBkra Dam 
Project. 

1,108.6 square kilometres of verification of office copy 
corrections on 1-inch sheets for reissue. 

64 - 8 ~ q n a r e  kilometres of metre-contour survey on 
1 -inch sheet for reissilo. 

31.1 square kilometres of supplementary triangu- 
lation for PBndoh Rouervoir Project. 

337.0 squai*e kilometros of si~pplementary triangu- 
lation and post-pointing for Pang Reservoir. 

539.7 linear kilometres of double tertiary levding 
for Bhiikrn Dan1 Project. 

309.1 linear kilometres of double tertiary levelling and 
post-pointing for Pang and PBndoh Reservoirs. 

6,618.2 linear kilornetrcs of single tertiary levelling for 
BhBkra Dam Project. 

I ,775.0 linear kilometres of single tertiary levelling and 
post-pointing for Pang Rmnl.voilu. 

153. Recess Work.-During recess ttl,c part.y was orgnniaed into 
three seotions, supervised by Snrve Shri A. C. Chawlr ( Olms 11 ), 
T. K. Maitro and N. K. Saxenn a8 Section Officers. 

I n  all 48 sheets of BhBkra Dam Projoct covering 2,333 - 0  8qllAr" 
kilometres were mapped and submitted for publication. Bedd~g, 
48 taheets of the  ssme projeot \yere mapped only partly, 
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155. Field Work.-The field work was organised and com- 
pleted as under :- 

Camp I.-Shri I<. L. Chakrabarti, Surveyor ( Selection Grade ) 
with 10 other Class I11 personnel, with camp headquarters first 
a t  Nlrnaul and later a t  Kapiirthala, completed 639.7 linear kilo- 
metres of double tertiary levelling and 6,648-2 linear kilometres 
of single tertiary levelling to 25-acre rectangles, in all covering 
1,502.0 square kilonletres of area for Bhiikra Dam Pro'ect in 
Gurgaon, Hoshiiirpur, Jullundur, Kapfirthala and Mahen d, agar11 
Districts, in sheets 44 M, 44 P, 45 M, 53 D and 54 A. He also complet- 
ed 1,761 2 square kilometres of I-npid verification ( for major detail 
only ) on 1-inch and 1 : 60,000 scales in sheets 44 M/3, 4, 7, 10, 11, 
P/16, 45 M/13, 53 D/4, 8, 12 and 54 A11 for the above project in 
Gurgaon, Jullundur, ICapfirthala and Mahendragarh Districts of 
the Punjab. 

In  addition to  the above, verification of office copy corrections 
on 1-inch sheets 63 D/5, 12 covering an  area of 1,108 5 square kilo- 
metres in Gurgaon, Hissiir, Mahendragarh and Rohtak Districts 
of the Punjab and survey of metre-contours on 1-inch scale for 
64.8 square kilometres in sheet 53 Dl15 in Gurgaon District of 
the same state was also completed. 

Camp II.-Shri T .  K .  Maitrct and later after two months 
Sllri N. K. Saxena with 8 othor Class I11 personnel, with camp 
headquarters first a t  Talwiira Dam site for 3 weeks only and later 
a t  Mangw81, completed 259 0 squarc kilonletres of supplementary 
triangulation and post-pointing, 1.15- 0 linear kilomotres of double 
tertiary levelling and post-pointing and 25 - 0  linear kilometres of 
single tertiary levelling with post-pointing bosides 323.8 square 
kilometres of photo verification on 1 : 25,000 scale in sheets 43 
P/16, 44 MI13 and 62 D/4 for Pang Roservoir in Klngra District 
of the Yunjab. 

In  addition to  the above, 440.0 square kilometres of air 
survey on 1 : 25,000 scale was also dono for the same project in tho 
same area. 

Camp III.-Sh1.i N .  K .  Saxonn with of S othor Class 111 per- 
sonnel, with camp Iloadq~iartors first a t  PKndoh and later at 
Mangwiil and Talwira Dam sito, coillploted 31.1 squnro kilomotros 
of srlpplemelltary trinngulation, 24.1 linear lrilo~vetres of double 
tertiary levelling and 4 7 sqllaro kiloinotres of original ground 
aurvey on 1 : 25,000 scale in slloot 63 E/2 for Piindoh Reservoir 
in Mandi District of Himiichal Pradesh. Ho colnpleted 78.0 
equare kilolnotros of snpplemeatrtry trisng~ilation and post-pointing, 
140.0 linear kilometres of douLlo tertiary levelling and post-point- 
ing, 1,760.0 linear kilometres of singlo tertiary levelling and post- 
pointing for 1 : 26,000 scalo survey in sheets 43 P/lG ; 44 MI13 ; 52 
D/4 and 63 A/1 for Pang Roservoir in KLlgra District of Punjab. 

In  addition to the abovo, 113 - 0 square kilometres of. ground 
verification and contouring on 1 : 35,000 scnlo bluo-prints in the 
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above area of Pang Reservoir Project in Kiingra District of Punjab 
were also done by this camp. 

Drawing Section.-Shri 8. D. P. Jakhmola, Surveyor with an 
average of 2 other Class I11 personnel completed fair mapping of 30 
sheets of Bhiikra Dam Project covering an area of 1,458 - 0  square 
kilometres. 

155. Technical Methods.- 
( a ) BGkra  Dam Project.-For levelling and rapid verifi- 

cation, refer t o  General Report 1962. 
( b ) Ofice copy ver(fication.-Verification was done on the 

published 1-inch sheets as field Y.T. Sections. Reliable existing 
main details and at places the rectangulation stones of Bhiikra 
Project were used. 

( c ) Survey of metre-contours.-Same method as for the veri- 
fication of office copy corrections was used. Spirit-levelled heights 
of Bhiikra stones were used for want of sufficient spot-heights on 
the map for the area. 

( d ) PcZndoh Reservoir Project.-l'he planimetric and height 
control was provided by supplementary triangulation and spirit- 
levelling, respectively. Normal plane-tabling methods were 
followed for survey of detail on 1 : 25,000 scale and contours at 
5 metres interval. 

( e ) Pang Re.servoir Project.-The specifications wero : ground 
survey on 1 : 25,000 scale with V.I. at 5 metros and 2.5 metres 
for hills and plains, respectively. 

For combination, triangulation was resorted to and control 
post-pointed. Islands in the river were surveyed for 2 . 6  metres 
conliours on the ground. The aroa between the river and the steep 
hills was completed by air survey from verified photographs and 
contours were interpolated on the photographs from the post-pointed 
network of spirit-levelled spot-heights. The hills on the flanks 
were s~rrveyed by plane-tabling on the blue-prints obtained from 
air survey sections. 

156. Description of Country.-Tho arca can hc? describo(1 a9 

of four types as under :- 

( a )  NGrnatd area convists of extensively cultivated sandy 
plain8 interspersed here and thero with sharp-peakod barren hil- 
locks of the ArBvalli Range. The muthorn part is  lightly undu- 
lating with incidence of deep narrow streams and ravines. 

The cnltivation is by well-irrigation. The area is well- 
populated, camel being the principd modo of transport. The 
road construction programme is, however, well apace. The ares ifl 

buzzing with activity and prosperity seems to he seeping into it 
from the adjoining rich state of Delhi. Thero oro a numbor of 
ruined monuments and structures of Saracenic style of the AIoghul 
era in and near Niiraul .  



SEO. M ] SURVEY REPORTS, WESTERN CIRCLE 

( b ) Jullundur-KapGrthla area consists of very extensively 
cultivated flat plains irrigated both by canals and electrically 
operated tube wells. It is thickly populated and extensively criss- 
crossed by rail and metal roads. Though slightly backward, 
Kapiirthala, an  erstwhile princely state, is now fast catching up 
with its neighbouring district, Jullundur. The din of activity, and 
the dust of the rolling pneumatic wheels mingled with the rumble 
of rail-roads over the area make one aware of being caught up in 
the hnb of thc state of Punjab's motion towards industrialisation. 

( c ) Dera-Gopipura area lies in the last valloy of Bogs River 
from whence i t  leaves the mountains and outfalls into tho plains. 
In tho south i t  is cnclosod by SiwZlik Hills of Hoshigrpur District 
with deep narrow gorges and ravines. In  thc north-east i t  is 
overlooked by the suddenly rising high hills of the great Him%- 
layan Ranges with picturesque snow-coverod ridges. It is thinly 
populated and moderately cultivated. The valley is traversed 
through by a narrow-gauge railway running from PathBnkot to  
Joginder Nagar and is approachable by metalled roads from the 
north-west and tho south. Rivcr Beas in this valloy is fed by 
numerous wide and shallow strcams liable to sudden flooding 
during rains. These streams are locally known as 'Khads'. 
As one entors the valloy, one is struck by its beauty and now no 
less by its gloom foreshadowing the migration of its population, 
onco the area gets submerged under the water impounded by the 
BeBs Dam. 

( d ) Mandi area lies a t  an average altitude of about 3,000 feet 
where BeBs River passes through a doop narrow gorge. The area 
is rocky with steep hills covered with thick pine forest on both 
sides of river Begs. It is thinly populated and has little cultivation. 
Tho means of communication are scanty. The area is approachable 
by a ~not~allod road running from PatlzBnlrot to  Kul11. 

No. 31 PARTY 

Oflcer in charge :-LShri G. S. Oheroi, M.A. 

157. General.-The party was employed on the fair mapping 
of sheets of 'Reclamation of the Little Rann of Kutch' Project and 
Ghed Project for the Government of GujarZt, and of Forest Sheets 
required by the Conservator of Forests, Junagadh Circle, Junagadh 
and was also employed on surveys of Bhilna Lift Irrigation, Morna 
and Gylnganga Projects for the Government of MahBrEshtra. 

The party headquarters remained a t  Poona ( MahBriishtra) 
throughout the period under report. 

158. Personnel.-The nveragc strength of the party was 
2 Class I Officers, 1 Class 11 Officor and 36 Class 111 personnel includ- 
ing Clerks. 

159. Areas Surveyed.- 
453 - 0 square kilometree of photo verification on 2-inch 

scele for Bhima, Lift Irrigatios Project, 



GENERAL REPORT [ 1903 

1,120 0 square kilometres of triangulation and post- 
pointing for Bhima Lift Irrigation Project. 

758 0 linear kilometres of double tertiary levelling 
for Bhima, Morna and Gyiinganga Projects. 

1,652 0 linear kilometres of single tertiary levelling for 
Bhima Project. 

160. Recess Work.-During recess the party was organised 
into three sections as follows :- 

( a ) One drawing section under Shri C. S. Joshi ( Class I ), 
with 11 Class I11 personnel, was engaged in the fair mapping of 
15 sheets of 'Reclamation of the Little Rann of Kutch' Project. 

( b ) One section under Shri N. Kothandaraman, Surveyor 
with 10 other Class 111 personnel, was engaged in the fair mapping 
of 18 Forest Sheets. 

( c ) One computing section under Shri C. S. Joshi with 4 
Computers completed the computations of trianqulation in sheet 
47 F/14 and of levelling done for 'Reclamation of the Little Rann 
of Kutch '. 

161. Field Work.-During the field season the party was 
orgenised as follows :- 

( a ) Camp I.-Shri Jagan Nath ( Class I1 ) with 12 Class I11 
personnel completed 453.0 square kilometres of photo verification 
on 2-inch scale, 1,120 - 0 square kilometres of triangulation and post- 
pointing, 577-0  linear kilometree of double tertiary levelling and 
1,652 0 linear kilometres of single tertiary levelling for Bhima 
Lift Irrigation Project in Sholtipur District in sheets 47 N/4, 8, 
011, 5, 6, 9 and 10. He also completetl 83 - 0  linear kilonletres of 
double tertiary levelling for Morna Project in Akoln District and 
98 .0  linear kilomstrc~ of doul)ll. tertiary lcvclling for GySng,znga 
Project in BuldZna District. 

( b ) Headquarters Section.-A section under Shri Mohan Ram, 
Surveyor with 9 Draftsmen and 1 Computcr completed fair mapping 
of 22 sheets of 'Reclamation of the Little Rann of Kutch' P~wject 
in sheets 41 I and M. 

162. Technical Methods.- 

( a ) Survey of BAima Lift Irrigation Project.-The indmtor's 
requirements are contoured maps of tllr area on 1 : 16,000 scale 

contours a t  a vertical interval of 2 . 5  metres. To meet t h i~  
demand ( i ) verification of detail nns oarriod out on tho ground 
on 2-imh air photographs, ( ii ) pla,nimotrie control w a ~  prnvidc(1 
by (riaogulation for the purpose of air Rilrvey of plsnimetry and 
( iii ) lovol linen, double find singlo tertiary, wore run in the entire 
area, a t  intorvnls of allout 30 chains, the intcrspnes boing covered 
by abreast heights. Norms1 departmental met-hods were U R O ~  

The contours are to be interpolated on the photogrnpha Wldc~ 
p t e r e ~  fusion, with the help of epiri t-lovellod spot-heights 
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( b ) Fair mapping of sheets of 'Reclamation of the Little Rann 
of Kutch' Project.-Black prints on 4-inch scale were obtained from 
the %inch plane-table sections which were on spherical projection. 
Mosaics were prepared on grid layout, size of each sheet being 
15,000 grid yards by 10,000 grid yards. All the spirit-levelled 
heights were entered on these mosaics and contouring ( a t  2 feet 
V.I. in plains and 10 feet V.I. in bets ) completed on them. 
Drawing blue-prints were subsequently obtained on Cinch scale. 

Only one original was fair drawn for details, contours and 
names ; where contours were heavy, a separate contour origiml 
was also drawn. A yellow guide for cultivated areas was also 
prepared. 

A mock-up for the border, north and south marginal items 
etc., was prepared and the plate for the same was kept standing in 
the printing office. Corrections for each sheet were in t imted to  
the printing office in the Publication Instructions for necessary 
action while printing the sheet. Maps would be printed in three 
colours - black, brown and yellow. 

163. Description of Country.-The project area is in the 
form of a belt about 4 to 10 miles wide and about 50 miles long, 
situated astride the north bank of Bhima River flowing north-west 
to south-east. 

The country is flat with gontle slopes. The surface rolls in long 
low uplands separated by hollows, with an occasional level. A 
number of terraces are also soon in the area with sharp falls varying 
from 2 to 6 metres. The cultivable soil generally extends to a 
depth of a metre or two, beneath which the ground comprises of 
hard rock, difficult to break or penetrate. Digging wells and getting 
access to snhsoil watcr is, coilsequently, a very laborious and 
strenuous process. Tubewells have bee11 bored a t  places, surround- 
ed by small fruit gardens. Wells are spotted easily on the ground 
because of fairly prominent mounds of dug-out rocky soil heaped 
beside them. These wells are fairly wide and mostly have rock-cut 
stairs to approach tho snrface of wator, which is generally sweet 
and nppotising. '1'11~ soil, nevertheless, is fortile and yields good 
hrzrvosts, if rain i.q tiiuoly and adeq~iate. 'Vl~o thin surface layer 
of @oil is preml.vod carefully by nuincrous b~lnds built around the 
fields. Tho staple food is jo~oiir, the othcr crops grown being b6jra, 
wheat, variety of piilses, oilseeds and cotton. No eugarcane is seen 
in this area, though thero is plonty of i t  accross the river on its 
southern side, where the area is caimlisod. 

Tho rivor Bhima, is shallow and broad with high rocky banks. 
Tho southern bank is genornlly more prcoipitous than the northern. 
Water molons and fruits of t,hnt varietvy and vegetables are grown 
in tho dry sandy bods of the river in the Rummer months. 

The wild lifo cc,nsist,s of jackal, grey fox, rtntelope, hare, etc. 
The common game birds Reen are kalam, black and grey prtridges, 
quail and snipe. Among river fish, maral is the most common. 
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B d l ,  nim and p,ipal are the only timber trees found, besides 
several species of acacia and other flowering plants. 

The area is fairly well populated. People are co-operative 
and progressive in their outlook. They live mostly in tile-roofed 
huts and seem to be fairly prosperous. Local labour is available 
a t  Rs. 1-50 to 2.50 per day. 

Climate.-The climate in the area surveyed is healthy and 
agreeable, except from March to May when i t  is very hot and 
oppressive in the day-time, but cool a t  night. During winter, from 
November to February, the weather is clear and bracing. 

Communications.-With a village every three to four miles 
apart, communications and postal facilities are fairly good in the 
area. Bullock carts are quite common. The national highway 
from Bombay to Hyderiibld touches the area in the north. A 
narrow gauge railway line connecting Kurduviidi and Miraj passes 
through the area. There is a motorable road between Tembhurni 
in the north and Pandharpur in the south. Pandharpur is a well- 
known pilgrim centre. I n  addition, almost all cart-tracks are 
motorable in dry season. There are ferries every 3 to 4 miles along 
the river, which are managed by country boats ; there is no arrange- 
ment, however, for the motor transport to be ferried across. They 
can only cross the river by bridges near Tembhurni or Pandharpur. 
The river becomes fordable a t  places, in summer months. 

Health.-Health of the personnel remained generally satis- 
factory. Precautions against local epidemics like cholera, small- 
pox, etc., were promptly taken by a11 field hands. 

No. 32 PARTY 

D. N. Sharmn, Atri Hsmal, Engineers, 
to 18-6-82. 

o@er in ohge :- ~ . a .  ( Hone. ), from 19-6-62 to 18-9-82. 
B.A., from 19-9-62. 

165. General.-The party was employed on the following 
works :- 

( a ) Survey for prepamtion of Approach and Landing Charh 
of Akola Aerodrome to  I.C.A.O. specificatione in 
sheets 55 D/13, 14 and H/1, 2, 3, 6, 6, 7. 

( b ) Surveys for Narmada Commanded Area in aheets 46 A/% 
16, B/16, C/9, 10, 13, 14, E/4, F / l ,  6, 6, 7, 11, 12 and 
G/1, 2, 13. 

( c ) Survey for Indriivati Projeot in aheets 66 E/7, 8, 11, 12, 
15, 16, and 66 114. 

( d ) Revision survey for Bombay Guide Map in sheets 47 
end B/13. 

( e ) Verifiostion of offioe copy corrections in sheets 47 A/16) 
65D/13, 14and 55 H/1, 2, 3, 6, 6,7. 
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( f  ) Triangulation and post-pointing on 1 : 25,000 scale air 
photographs for 1 : 25,000 scale departmental surveys 
and Akola Aerodrome in sheets 41 L/13, 14, P/1, 2, 
46 D/14, 15, 16, H/3, 4, 7, 8 and 65 H/2. 

The headquarters of the party remained a t  Abu ( Riijasthiin ) 
throughout the period under report. 

166. Personnel.-The average strength of the party was 
1 Class I Officer, 1 Class I1 Officer and 49 Class 111 personnel includ- 
ing Clerks. 

167. Areas Surveyed.- 
22 0 . 1  square kilometres of 1 : 25,000 revision ground 

survey for Bombay Guide Map. 
2,485.4 square kilometres of photo verification on 

2-inch scale. 
51.4  square kilometres of 1 : 50,000 original ground 

survey for Landing Chart of Akola Aerodrome. 
748.0 square kilometres of 1-inch verification survey 

for Indrsvati and Narmada Projects. 
1,699.0 square kilometres of verification of office copy 

correct'ions on 1-inch sheets. 
2,030.6 square kilometres of &-inch verification survey 

of communications and office copy corrections 
for Approach Chart of Akola Aerodrome. 

2,O 12.5 square kilometres of triangulation and post- 
pointing on 1 : 25,000 air photographs. 

27 - 0  linear kilometres of theodolite traverse. 
65 - 0 linear kilometres of prismatic compaes traverse. 

1,189 2 linear kilometres of double tertiary levelling. 
9,019.9 linear kilometres of single tertiary levelling. 

168. Recess Work.-Recess work was organised as follows :- 

Section I.-Shri P. Ramamoorthy ( Class I1 ) with 12 Clees I11 
personnel carried out the computations of heights end air survey 
of planimetry of thirteen 2-inch sheets for Glled Flood Control and 
Reolamation Project. 

Section II.-Shri Mohan Ratn and Shri P. E. Mathew, Surveyors 
with 12 other Class 111 personnel carried out the computations of 
heights and air survey of planimetry of twelve 2-inch sheets for 
ahed Flood Control and Reclamation Project. 

169. Field Work.-The field work was orgmieed aa under + 
( 1 ) Shri P. Ramamoorthy ( Class I1 ) with 20 Claes I11 per- 

sonnel carried out 1,866.8 square kilometres of photo verifiostion 
en . ,  - 2:janh scale, 738 . O  sc~uere kilometres pf I -iqch ve~if io~~ti~i)  @ w e ?  
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sod 7,291.6 linear kilometres of single tertiary and 736.8 linear kilo. 
metres of double tertiary levelling for the 4-inoh survey of 

Narmada Commanded Area in sheets 46 A/12, 16, B/16, G/B, 10 13 
, , 14, E/4, F/1, 5, 6, 7, 11, 12 and G/1, 2, 13. 

( 2 ) Shri R. L. Sherma, Surveyor with 8 other Class I11 per- 
sonnel carried out 628.6 square kilometres of photo verification on 
%inch scale, 10-0 square kilometres of 1-inch verification survey, 
26.6 linear kilometres of theodolite traverse, 55 4 linear kilometres 
of wmpaee traverse, 1,7 17 - 0  linear kilometres of single tertiary and 
462 4 linear kilometres of double tertiary levelling for Indrlvati 
Project in sheets 65 Ej7, 8, 11, 12, 15, 16 anti 65 114. 

( 3 ) Independent Detac1~n~ents.- 
( n ) Shri P. E. Mathew, Surveyor with 1 Plane-tabler corn- 

pleted 199.5 square kilometres of triangulation for departmental 
suweys in Diu and Akola Aerodrome, 6 4 . 4  square kilometres of 
1 : 50,000 original ground survey for Akola Aerodrome Landing 
Chart, 2,030-0 square kilometres of +-inch verification survey for 
the  Approach Chart, 1,417.0 square lrilometres of 1-inch verifi. 
cetion of office copy corrections and 11 . 3  linear kilometres of single 
tertiary levelling for Akola Aerodrome in sheets 41, L/13, 14, P/1, 
2,55D/13, 14, H j l , 2 ,  3, 5, 6 a n d 7 .  

( b ) Shri S. B. L. Sharma, Surveyor completed 1,813.0 square 
kilometres of triangulation and post-pointing of plan control on 
1 : 25,000 air photographs for 1 : 25,000 departmental survey in 
sheets 46 D/14, 15, 16, H/3, 4, 7, 8 and 55 H / d .  

( c ) Two Plane-tablers completed 220.1 square kilometres of 
1 : 25,000 revision survey for Bombay Guide Map and 282 0 square 
kilometres of 1-inch verification of office copy corrections in sheets 
47 A116 end R/13.  

i79. Technical Methods.-For the aerodrome survey, the 
Landing Chart was eurveyed 1)y normal plane-tabling methods on 
a blank plane-table seotion, to  metric specifications. 

The verifioation survey were carried out on 1-inch and )-inch 
mounted maps. Normal plane-tabling methods were used. The 
100-mbtre contours were inteqolated with the help of existing 
fa6t-canhum aedd verified on the ground for the Akole Aerodmme 
Approeeh Chart. For the Narmada Cjommandetl Ares, refer to 
para 104 of General Report 1 96 1 .  

Fot the Indtavati Project area, methofla ~imilnr to tile Nnrrna(1. 
Commhnded Atea were adopted. 

For Bombay Guide &lap, blaok prints on 1 : .'5,00(J scale were 
obtaiqed by photography from t h e  air survey of ylanimetry on the 
eMm ~81.. Tbs final agrveys were carried out on t h f ? ~ ~  black 
prints by wrmel plane-tabling methods. 

t71. Dtacription of Country.-lhe Nmnada commanded 
MI) C W * ~  of opm cultiv~+ted plain8 cut by r)umemUn ntlclmfl. 
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The area is densely populated and well connected by a network 
of roads and railways. Cotton is cultivated extensively in the 
area. Area falling in Broach District abuts the sea shore and is 
cut by tidal streams. Parts of the area are dotted with numerous 
oil wells. 

The Indriivati Project area is mostly open undulating ground 
with occasional patches of jungle. The area is well populated and 
paddy is grown along stream hanks. Sugar-cane is also growl1 in the 
area. The area abounds in mango groves. Tamarind, nim and 
pipal trees are found in abundance near villages and sdl trees in the 
jungles. The wooded areas are in habited by wild animals like the 
tiger, panther, bear, etc. The area has scanty means of communica- 
tion and country carts ply only during the dry season. 

The country around Akola is mostly open cultivated plains, 
generally well populated. The area is well connected by roads 
and a railway line rung through the area. 

The country around Diu abuts the see shore and is mostly of 
marsh and salt-waste, dotted with sand dunes and patches of 
cultivation. The Diu Island is a well developed area with numerous 
palm and coconut groves. Varieties of sea birds thrive along 
the coastal belts. 

The country around DalnBn is open and forest-clad hills with 
patches of cultivation. The area is conneoted by roads. Labour 
is scarce in the area and has to be imported from out side. 

172. Miscellaneous.-Tile healtla of the personnel woo satis- 
factory till end of March ; thereafter there were cases of aicltneso 
due to summer. 
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Colonel J. A. 3'. Delal, B.A. ( Hons. ), p.s.c., M . I . ~ . ,  to 
DIRECTOR :- 20-5-62 end again from 6-8-13?. 

Colonel R. S. Kalha. M.I.s., from a-5-62 to 6-8-62. 

173. Summary.-The units administered by this Directomh 
wereNoe. 10 (from 15-11-62), 11 ( u p  to 31-5-62), 13 (corn 1-4-62 
to 15-10-62 ), 15, 16, 34 ( from 15-11-62 ), and 36 (corn 7-1-63) 
Parties. Work of Nos. 10, 15, 16, 34 and 36 training parties is 
deeoribed in this Directorate's report, that of No. 11 Party appears 
under Eastern Circle's report and that of No. 13 Party appears 
under Western Circle's report. 

The headquarters of the Directorate were shifted from Dehra 
Diin ( U.P. ) to HyderZbZd ( Andhra Pradesh ) with effect from 
the 15th November 1962. 

I 74. Areas Surveyed .- 
662.0 square kilometrea of triangulation. 

52.6 equare kilometree of blue-print revision survey 
on 8-inch scale. 

No. 10 (TRAINING ) PARTY 
Shri R. 9. Chugh, x.A., A.M.I.s., to 2 4 4 4 2  and ogaiu from 

Oficcr in chargq :- 4 4 W B .  
Shri Muneendra Kumar, ~ . s c . ,  from 354-62 to 3-6-82. 

175. General.-This party continued to function as a training 
party for Topo Trainees Type 'B', Clsss 111 Division I1 Service. 

The headquartere of the party remained a t  Bangalore ( Mysore) 
throughout the period uner report. 

176. Personnel.-The average strength of the instructional 
staff wee 1 Claas I Officer, 3 Survey Assistants and 6 other Cllses 
111 personnel. 

( a ) 1960-62 Course.-23 treinecs completed the course and 
were poeted out. One was discharged. 

( b ) 196263 Course.-First Batch.-Out of 12 traineee, who 
joined on varioue dahe between July 1961 and Feb- 
ruary 1962, 7 completed their training during the 
period under report and were posted out ; one reaigned 
in February 1962 end 4 resigned during the period 
under report. 

Second Batch.-Out of 58 traineee 47 continued their training, 
2 resigned end 3 were transferred out on their appoht- 
ment aa Topo Tmineee Type 'A', Cleee I11 Division 
I SeFvioe. 
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Third Batch.-Out of 7 trainees 6 continued their training 
and one was transferred out on his appointment 
as Topo Trainee Type 'A '  Class I11 Division 
I Service. 

Fourth Batch.-10 trainees continued their training. 

178. Recess Work.-Trainees of 1960-62 Course were given 
a short course of air survey training in chalking of details and 
contouring on air photographs and completion of an air survey 
section and were posted out to other units a t  the end of June 1962. 

Trainees of the first batch of 1962-63 Course completed a 
course in air surrey. 

Trainees of the second batch of 1962-63 Course were given 
practice in drawing and preliminary training in air survey. 

Trainees of the third batch of 1962-63 Course were given prac- 
tice in fair mapping. 

Trainees of the fourth batch 1962-63 course were given brief 
praotice in fair mapping. 

179. Field Work.-'l'raining of various batches of 1962-63 
Course in field work was organised as follows :- 

First Batch.-Training in plane-tabling on 1 : 25,000 scale 
in Tondebhiivi area under Shri C. M. Azimuddin, Survey Assistant 
( Selection Grade ) assisted by one instructor. 

Training in plane-tabling on 1 : 60,000 scale in Nandi Hills 
area under Shri C1. S. Ananthan Nair, Survey Assistant ( Selection 
Grade ) and later under Shri D. J. David. 

Training in post-pointing and photo verification in Nandi Hills 
area under Slri  D. J. David. 

The seven trainees of this batch who completed the training 
were posted away to other units in February 1063. 

&ond Batch.-Training in plane-tabling on 1 : 1,000 scale in 
Bangalore in the cainp of Shri C. 11. Azimuddin, assisted by eeven 
instructors. 

Training in plane-tabling on 1 : 25,000 and 1 : 50,000 soales in 
Nandi Hills area under two Camp Officers, Sarva Shri C. S. 
Ananthan Nair, Survey Assistant ( Selection Gra,de ) and Mohd. 
Habibullah, Survey Assistant, each assisted by two instructors. 

Third batch.-Training in plane-tabling on 1 : 1,000 scale in 
Bangalore under Shri C. M. Azimuddin. 

Training in plane-tabling on 1 : 25,000 and 1 : 60,000 scales in 
Nandi Hills area in the camp of Shri C. S. Anantham Nair, under 
one inetruotor. 

Pourth butch.-Training in plane-tabling on 1 : 1,000 swle in 
.Bangdore under Shri C. M. Azimuddin. 
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Training in plane-tabling on 1 : rJb,000 scale in Nandi Hills 
mee under Shri C. M. Azimuddin, assisted by one instructor. 

180. Description of Country.-The training area around Nandi 
Hills lies 65 kilometres North of Bangalore in Bangalore and Kolir 
Districts of Mysore State. 'Che country consists of medium high 
and low hills and open and undulating cultivated valleys. The 
hills are covered by light vegetation and scrub and have a number 
of mountain features on their slopes. The metalled road from 
Bangalore to Nandi Drug and a narrow gauge railway line run 
through the area. 

The training area around 'J'hondebhiivi lies 60 kilometres Nortl~ 
of Bangalore, in KolBr District of Mysore State. Thc country 
consists of medium high and low hills and open undulating culti- 
vated valleys. The hills are covered by light vegetation and scrub. 
The metalled road and the metre-gauge railway line from Bangalore 
to Cruntakal run through the area. 

181. Miscellaneous.-Health of the personnel was generally 
satisfactory. One contingent khabisi died of heart attack. 

No. 15 ( TRAINING ) PARTY 

charge Major D. P. Hnjcla, R.sr.. B.E. ( C'icil ), Engineen, to 19-8-62, 
Major J. P. C:. Kine;, R.SC., B.T., Engineers, from 20-8-62. 

182. General.--'rhe party continued to he enlployed on 
training the officers of the department of and above the grade of 
Topo Trainees Type 'A', Class I11 Division I on their first appoint- 
ment. Control work required for the various training a m  
around Hydersbiid wa9 elso taken up. 

The headquarters of the party remaided a t  Dehra Diin ( U.P, ) 
throughout the period under report. 

183. Personnel.--The average strength of the inetructional 
staff waa 1 Cless I Officer, 6 Clasa I1 Officers and 7 Cbes I11 
Uiviaion I Officers. 

184. Training.-'l'he following courses of instruction were run 
during the period :- 

( a ) 196042 C m r s ~ . -  
4 Clms I Officers and 
1 Cless I11 Officer ( T.'l'.rJ'. 'A '  ), 

completed their trsining and were relieved for posting to other unite. 
( b ) 1961-62 0ourac.- 

1 Claea I1 Officer and 
7 Cleea 111 Officer8 ( T.Ts.T. ' A '  ), 

completed their training and were relieved for posting to other unit.. 
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( c ) 1961-63 Course.- 

4 Class I Officers. 

continued their training. 

( d ) 1962-63 Course.- 

10 Class I1 Officers and 
83 Class I11 Officers ( T.Ts.T. 'A '  ), 

commenced their training as and when they reported to the party. 

( e ) 196243  Co?~rse-22 Weeks' Course for Phtogra?wmetrkc 
Operators.-1 0 Class I11 Officers ( 1l.Ts.l'. ' A ', Photogrammetric 
Operators), completed their training and were posted out and 
one submitted his resignation. 

( f ) 8pecinl Course for Extra-depart~n~ntd 0ficer.s.- 

1 Officer from the State of BIiIsdhya Preclesl~ com- 
pleteti his course of training. 

1 Officer fro111 the Public Cb'orks Department, 
GujarBt reported for a comprehensive training 
course ( 44 weeks ) in December 1962. 

3 Officers from the Geological Survey of India 
reported for a comprehensive training course 
( I 9 \\leeks ) in January 1963. 

185. Areas Surveyed.- 

6 . 7  square kilometres of triangulation for 1 : 4,000 
scale survey in training area. 

137 - 3  square kilonletres of triangulation for 1 : 26,000 
scale survey in training are&. 

51 8.0 square kilolnetres of triangulation for 1 : 60,000 
scale Rurvey in training area. 

186. Recess Work.-( n ) During recess work the trainees were 
given theoretical instructions in sur\rey subjects and practical 
training in air survey and fa,ir mapping. 

On cornpletion of their training 4 Class I Offlmrs of the 1 RGO-62 
Course and 1 Class TI OfFicer of the 196 1-62 Course appeared for the 
Intermediate Examination of the In~ti tut ion of Surveyore st the 
end of September 1962 and qualified in this examination. 

( b ) Rhri (;. N. Iliibey ( Claae I1 ) tlasiated by Shti R. K. Lal. 
Survey As~istant ( Selection Grade ) gave training to 30 Clbm 111 
( T.Te.T. ' A '  ) in pre-field work, viz., fair mapping end fueion prac- 
tice, use and d j u ~ t m e n t e  of survey instrument%, and projec- 
tion cmnd plotting prior to their tranefer to No. 36 Pwty for 
tr~ining. 
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187. Field Work.-The field work was organised as follows :- 

Cnmnp ( I ).-Shri Mastan Singh ( Class I1 ) completed 6 - 7  square 
kilometres of triangulation for 1 : 4,000, 137 3 square kilometres for 
1 : 25,000 and 5 18.0 square kilometres for 1 : 50,000 scale survegs 
in training areas in HyderZbiid and Nalgonda Districts of Andbra 
Pradesh . 

Camp ( I I  ) .-Shri Y. D. Hegde ( Class I1 ) assisted by Shri 8. P. 
Gupta ( Class I1 ), Sarva Shri E. G .  Warier, and K. L. Chakrabadi, 
Surveyors ( Selection Grade ), 31. L. Sahdev and N. B. Choudhury, 
Surveyors and Sarva Shri Bakhtawar Singh and N. V. Nab, 
Survey Assistants, imparted the following training from Sahasm- 
dh&ra Camp :- 

The trainees of 196 1-63 Course received training in triangu- 
lation, Hunter Short Base traverse, plane-tabling on 1 : 50,000 
scale, photo verification, blue-print verification and height control, 
revision of maps by ground methods, barometric levelling, rectangu- 
lation and field astronomy. They also carried out, individually, 
a Survey Scheme of one week's duration. 

6 Class I1 Officers and 8 Class I11 Officers (T.Ts.T. 'A '  ) of 
the 1962-63 Course received training in tertiary levelling, theodo- 
lite traverse, Hunter Short Base traverse, photo verification, blue- 
print verification and height control, revision of maps by ground 
methods, plane-tabling on 1 : 4,000 scale and astronomical observa- 
tions. 

1 Class I1 Officer and 14 Class I11 Officers ( T.Ts.T. 'A '  ) of 
the 1962-63 Course received training in theodolite traverse, photo 
verification, blue-print verification and height control, revision of 
maps by ground method and plane-tabling on 1 : 4,000 scale. 
Out of these 14 Class 111 Officers ( T.Ts.T. ' A ' ), 8 received train- 
ing in tertiary levelling in addition. 

1 Class I1 Officer and 6 Class 111 Officers ( T.Ts.T. 'A '  ) of 
the 1962-63 Course received training in tertiary levelling, theodolite 
traverse and plane-tabling on 1 : 4,000 scale. One of the T.Te.T. 
'A' resigned during the training. 

20 Class 111 Oficers ( T.Ts.T. 'A ' ,  Photogrammetric Operators ) 
of the 1962-63 ( 22 weeks ) Course received training in plane- 
tabling on 1 : 4,000 and 1 : 50,000 scales, theodolite traverse, 
triangulation, tertiary levelling, photo verification, blue-print 
verification and height control. One of them submitted hie resig- 
nation after completion of hiu training. 

The trainee from Madlrya Pracleale~h received training in 
1 : 25,000 ecele plane-tabling, photo verification, revision of maps, 
rectangulation and height control. 

The trainee from the State of Gujarat received training in 
plane-tabling on 1 : 1,000, 1 : 4,000 and 1 : 25,000 scales, th00dolib 
traverse, tertiary levelling, triangulation, photo verificstion W!d 
reot@agYlstioa, 
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The trainees from the Geological Survey of Indie received 
training in plane-tabling on 1 : 1,000, 1 : 4,000 and 1 : 25,000 scales, 
tertiary levelling, theodolite traverse, tacheometry and barometric 
levelling. 

Camp ( 111 ).-Shri K. N. S. K. Pillai ( Class I1 ) assisted by 
Shri Ishar Singh, Surveyor, Shri Sohan Singh, Survey Assistant 
( Selection Grade ), Shri R. K. Lal, Survey Assistant ( Selection 
Grade ), and Shri Puran Chand, Survey Assistant, imparted the 
following training from Maldeota Camp :- 

2 Class I1 Officers ant1 1S Class I11 Officers ( T.Ts.T. 'A '  ) of 
the 19GS-63 Course received training in tertiary levelling, theodo- 
lite traverse, Hunter Short Base traverse, photo verification, blue- 
print verification and height control, revision of maps by ground 
methods, plane-tahling on 1 : 4,000 and 1: 50,000 scales and astro- 
nomical observations. They also individually carried out a Survey 
Scheme of one weelr's duration. 

6 Class 111 Officers ( T.Ts.T. ' A '  ) of the 1062-63 Course 
received training in tertiary levelling, theodolite traverse, photo 
verification, blue-print verification and height control, revision 
of maps by ground methods, plane-tabling on 1 : 4,000 scale and 
astronomical observations. 

188. Technical Methods.-Normal departmental methods and 
procedures were used for the triangulation executed. 

189. Description of Country.-The training areas around 
Sahasradhiira and Maldeota consist of hills and undulating plains 
with light vegetation. The hilly area is scrub covered. 

The training areas around HydergbLd are undulating plains, 
interspersed with low hills covered with rock outcrops. 

190. Miscellaneous.-Health of the personnel remained satis- 
factory throughout. 

No. 16 ( TRAINING) PARTY 

191. General.-'l'l~e Ilcat~qurtrtcrs of the party remained a t  
Dehra Diin ( U.Y. ) throughout period under report. 

The party continued to function as a training unit for Topo Trainees 
'B', Class I11 Division I1 Service. 

192. Personnel.-The average strength of the instructional 
staff was 1 Class I Officer, 1 Class I1 Officer and 11 Survey Assist- 
ants. 

193. Training.-2 'J'opo Trainees 'I'ype 'B '  who got de- 
tained from the previous years' course due to sickness completed 
their training and were posted out. 66 trainees completed their 
training of one year and were posted out. 
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Another lot of 1 1  trainees failed to make the grade and were 
posted out as Recordkeepers. 

2 Nepiilese trainees completed their course of training ( identi- 
cal with that for departmental Topo Trainees Type ' B ' ) under the 
Colombo Plan and returned back to their country. 

32 newly recruited Topo Trainees Type ' B ' ( Stereo Operators ) 
joined the unit during the period under report and completed a 
compressed course in plane-tabling and air survey and were posted 
out. 

80 newly recruited trainees continued their training. 

194. Areas Surveyed.- 

52.5 square lrilometres of blue-print revision survey 
on 8-inch scale. 

195. Recess Work.-The training was organised under Shi 
G .  N. Dubey ( Class 11 ) assisted by 9 Survey Assistants. The 
1961-62 batch conipleted their training in air survey. The new 
batohes of trainees were given preliminary training in draftsmanship 
course of 4 weeks' duration. 

196. Field work.-The field work was initially organised 
under Shri G. N. Dubey ( Class I1 ), assisted by 11 Survey Assist- 
ants till the former's transfer out of the unit in January 1963, when 
the Survey Assistants assumed the supervisory duties in addition 
to their instructional duties. The trainees completed their training 
in plane-tabling on 1 : 1,009, 1 : 25,000 and 1 : 50,000 scales. 39 
trainees under Sarva Shri Udai Singh and R. P. Kukreti, Survey 
Assistants ( Selection Grade ) anrl Sarva Shri Jogindar Singh, Baldev 
Singh and Harnam Sinsh, Survey Assistants completed 52.5  square 
kilometres of blue-print revision survey on 8-inch scale, with 20 
metres contour interval of Mussoorie Guide Map as a part of their 
training programme. 

197. Technical Methods.--Thc survcy was carried out on 
zinc-mounted l~lue-prints of the existing Mussoorie Guitle Map on 
8-inch scale for publication on 1 : 10,000 scale. All stations and 
intersected points falling in the area were plotted from the triangu- 
lation data used by training parties for training. The existing 
details were corrected where necessary. A contour interval of 20 
metres was adopted in place of 100 feet in the existing guide map. 
Normal plane-tabling methods were adopted for surveying. 

198. Description of Country.-Plann-tal~linq on 1 : 1,000 sc~le 
was carried out in a fairly open area with scattered 1)uildings. 
The oountry covered by 1 : 25,000 survey consisted of river vtllley 
terreoes flanked by rieing hills partly bare and partly covered with 
fairly dense ve~eht ion .  The country surveyed on 1 : 50,000 sol~le 
comprieed high hare hills sloping down to steep narrow vakye. 
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The Mussoorie Guide Map area was covered withfairly dense 
jungle of pine trees with Mussoorie Town occupying the main ridges. 

199. Miscellaneous.-Health of the personnel remained gen- 
erc~lly satisfactory. 

No. 34 ( TRAINING ) PARTY 

(Shri J. Narasimhnn, n.sc. ( Hons. ), froni 16-8-62 to 2-12-62. 
OQicer in charge :- Shri R. S. Chugll, M . A . ,  A.M.I.s., from 3-13-62 to 27-12-42. 

I M n j u r  G. Shremiwm, o.ro., A.M.I.E., Engineers, from28-12-62. 

200. General.-This party was raised under Southern Circle 
on 16-8-G2 and was transferred to the administrative control of the 
Director, Training Directorate with effect from 15th November 1962. 

The party was engaged in training Topo Trainees Type 'By 
( Class I11 Division 11 Service ). 

The headquarters of the party remained a t  Bangalore ( Mysore ) 
throughout the period under report. 

201. Personnel.-The average strength of the instructional 
staff was 1 Class I Officer, 1 Survey Assistant and 5 Class I11 
Division I1 personnel. 

202. Training.-The following courses were run during the 
period under report :- 

( a ) 1962-63 Course ( 4 months ).- 

9 T.Ts.T. ' B ' ( Stereo Operators ) completed their 
training and were posted out. 

( b ) 196263 Course ( 1 year ).- 

First B ~ c ~ c J L - - ~  trainees continued their training. 
Second Ba,tch--0 trainees continued their training and 

1 absconded. 

Third Batch-3 trainees continued their training. 
Fourlh Butc?b-6 trainees continued their training 

and 1 resigned. 

Fifth Batch-10 trainees continued their training. 
Siztlt, Batch-S trainees continued their training. 
8eventh Batch-4 trainees continued their training. 

203. Recess Work.-The 9 T.Ts.T. ' B ' ( Stereo Operators ) 
completed their training in air survey. 

204. Field Work.-'rlie T.Ts.T. ' B ' ( Stereo Operators ) were 
given training in plane-tabling on 1 : 4,000 and 1 : 60,000 soales 
under 2 Class 111 Division TI Tnstructors. They were alao given 
training in ground verification and height control on air phofo- 
graphs under 1 Class 111 Division I1 as inetructor. 
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The first four batches completed their training in plane-tabling 
on 1 : 1,000 and 1 : 25,000 scales and continued their training in 
plane-tabling on 1 : 50,000 scale under 3 Class 111 Division I1 as 
Camp Officers assisted by 1 Class 111 Division I1 as instructor. 

The fifth and sixth batches of trainees completed their training 
in plane-tabling on 1 : 1,000 scale and co~nmencecl their training in 
plane-tabling on 1 : 25,000 scale under Shri T. Susairaj, Survey 
Assistant, as Camp Officer assisted by 1 Class 111 Division I1 as 
instructor. 

205. Description of Country.-Training area for plane-tabling 
on 1 : 1,000 scale lies in Bangalore and consists of plains with built-up 
area. Training areas for plane-tabling on 1 : 25,000 and 1 : 50,000 
scales lies about 64 kilometres north of Bangalore in Bangalore and 
Koliir Districts of Mysore State. The country consists of medium 
high and low hills with open and undulatinz cultivated valleys. 

206. Miscellaneous.-Except for minor cases of illness the 
health of personnel in general remained satisfactory. 

No. 36 (TRAINING ) PARTY 

Mnjor TI. P. Hnjeln, n.sc., B.E. ( Civil ), Engineers, from 
7-1-63 to 11-1-83. 

Oficer in charge :- Major J .  P. G. Iiing, B.SG.. B.T.. Engineers, from 12-1-03 to 
22-1-63. 

Shri J. E. David, M.A., from 33-1-63. 

207. General.-The unit was raised on 7th January 1963 for 
training of Topo Trainees Type 'A',  Class 111 Division 1 Service 
and above. The norrnal course of training is of one year's duration. 

The headquarters of the unit remained at Dclbra Dim ( U.P. ) 
throughout tho periorl under report. 

208. Personnel.-The average strength of the inetructiond 
staff was 1 Class I Oficer, 2 Class TI Officers ancl 3 Class I11 Div- 
ieion I1 personnel. 

209. Training.- 

1963-64 C1our.~e-30 Topo Trainees Type 'A '  corn- 
menced their training. 

210. Recess Work.--Sarva Shri Mshindar Singh ( Clags 11 ) 
and Ci .  N. Dubey ( Class TI ) gave training to 30 T.Ts.l'. ' A '  for 
4 weeks' in pre-field work, viz., fair mapping and fusion practice. 

21 I .  Field Work.-Two field camps, one under Shri Mshindar 
Sinqh ( Clsas I1 ) assisted hy two instructors, Clam 111 Division 11 
end the other under G. N. nubey ( Class I1 ) assisted by two 
instructors, Clees 111 Division I, imparted training in plane-tebling 
on 1 : 4,000 and 1 : 50,000 scales to 30 Topographic81 Treinm 
Type ' A '  in Jsmenipur ~ n d  Devi Templo ( Rqpur ) are@. 
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212. Description of Country.-The area for training in plane- 
tabling on 1 : 4,000 scale ( Jamanipur area ) was open country con- 
taining well-defined details. The area for training in plane-tabling 
on 1 : 50,000 scale ( Devi Temple area ) consisted of steep hills, partly 
covered with fairly dense vegetation, and adjoining undulating 
plains with deep cut n6l6.s. 

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



PART 11-MAP PUBLICATION AND OFFICE WORK 
\ 

IX. INTRODUCTION 

2x4. Progress of Map Publication.-Index maps, D, E, P and 
G at the end of this report show the progress of publication to date 
for all standard series of modern maps, the maintenance of ~rhic]~ 
is a departmental commitment of the Survey of India. 

215. 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 :- 

8ection X I  ( Page 137 ) gives statistics of departmental 
maps published, extra-departmental printing 
and map issues. 

Section X I I  ( Page 141 ) describes the work of the Drawing 
Offices and includes two tables which quanti- 
tatively summarize this work. 

Bection X I I I  ( Page 143 ) describes the work of the Printing 
Offices. 

216. Map Publication Policy.-The Map Publication Office 
continued to be responsible for the departmental series of geo- 
graphical mapping and for those maps which formed the inter- 
national mapping commitments, such as the World Aeronautical 
Charts ( I.C.A.O. ) and the 1 : Million Carte Internationale du 
Monde Series. The new map of India and Adjacent Countries on 
1 : 12 Million scale remained under drawing and the new edition of 
40-mile Wall Map of India and Adjacent Countries, was passed on 
for printing. The new edition of the 1 : 2 5 Million Road Map of 
India remained under publication and the new 1 : 4 . 5  Million Poli- 
tical Map of India ( English Edition ), was taken up for drawing. 
The work on these meps progressed steadily. 

The maps for the National Atlas of India were in the progress 
of proving and printing. One map was published and 62 remained 
under varioue steges of printing a t  the end of the period under 
repod. 

Work for the re-issue of the Map Catalogue ; on the maps of 
the 1 :Million Carte Internationale du Monde Series and on the 
1 : 2 Million Southern Asia Series also progre~sed .steadily. 

New edition of topographical sheets were-continued to be print- 
ed in full colours while re-print casee continued to be printed in 
e u o e d  coloun. During t4e period under report R 1 new maps were 
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published including 4 1 maps corresponding to the former one-inch 
scale maps on 1 : 50,000 scale in metric system. New compiletion 
of the maps on the scale 1 : 250,000 also continued in the regional 
Drawing Ofices. 

I11 addition to the departmental maps summarized above, 
mapping and printing jobs for various departments of the Central 
and State Governments were also undertaken and completed. 



X. PERSONNEL OF THE MAP PUBLICATION 
DIRECTORATE AND OF HEADQUARTERS 

OFFICES EMPLOYED ON MAP DRAWING 
AND PRINTING 

Dehra Din. Director, Map Publication 

ShFi J. C. ROSS, A.R.I.C.S., M.I.S., to 5-8-62. 
Coloilel R. 8. Kalha, M.I.s., from 6-8-62. 

Deputy Director, Map Publication 

Shri P. S. Shinglial, C.E. ( Hons. ), A.M.I.E., to 13-6-62. 
Shri J. C. Ross, A.R.I.c.S., M.I.S., from 14-6-62 to 25-6-62 

( additional charge ). 
Lt.-Colonel D. N. Sharma Atri Harnal, Engineers, from 

26-6-62. 

Assistant Director, Map Publication 

Shri G .  C. Aggarwala, B.A., M.I.S., to 2-9-62 and from 
10- 9-62. 

Shri J. Chatterjee, B.SC., M.I.s., from 3-9-62 to 9-9-62 (ad- 
ditional charge ). 

Attached to Headquarters Ofice 

Class I1 . . Officer Surveyors . . d .. I 

(one up to 4-7-62 and one 
from 8-5-62 ). 

99 I1 . . Medical Officer . . .. 1 

Class I11 Division I Draftsman ( Selection Grade ) . . 1 

9 , 111 ,, I Draftsmen ( one from 14-9-62 ) . . 2 
I11 ,, I1 Draftsmen . . 3 ,  . . 13 

,, I11 ,, I1 Plane-tabler ( up to 31-5-62 ) . . 1 

No. I Drawing OBfce 
OJicer in churgc- 

Shri J. Chatterjee, B.SC., nr.r.s., to 31-10-62 and from 1-12-62 
to 26-3-63. 

Shri G. C. Aggarwda, B.A., M.I.~., from 1-1 1-62 to 30-1 1-02 
and from 27-3-63. 

Clms I1 . . Officer Surveyore . . . 6 
,, I11 Division I Surveyor . . . . .. 1 
, , 111 ,, I Draftsmen ( Selection Grade ) . . 3 

I11 ,, I Draftmen . . . . 6 
9 9  

99 I11 ,, I1 Draftsmen ( including trainees ) . . 117 
111 ,, I1 Plane-tebler . . 1 

9 .  
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Photo-Litho Ofice ( Htithibarkala ) 
Managers- 

Shri B. C. Dutta, B.A., DIP. ( Tech. ), ( LeedB ), 
A . R . P . ~ .  ( London ), to 18-6-62. 

Shri K. L. Dev, from 19-6-62. 
Class I1 . . Assistant Managers . . .. 3 

,, I11 Division I Reproduction Assistants . . 16 
,, I11 ,, I1 Reproduction Personnel . . 155 

Photo-Zinco Ofice 
Managers- 

Shri K. L. Dev, to 18-6-62. 
Shri B. C. Dutta, B.A., DIP. ( Tech. ), ( Leeds ), 

A.R.P.S. ( London ), from 19-6-62. 
Class I1 . . Assistant Manager . . .. 1 

,, I11 Division I Reproduction Assistants .. 6 
,, I11 ,, I1 Reproduction Personnel . . 73 

Letterpress Printing Section 
( Under the technical control of Manager, P.Z.O. ) 

Class I1 . . Assistant Manager . . .. 1 
,, I11 Division I Reproduction Assistants .. 2 
,, I11 ,, I1 Reproduction Personnel . . 38 

Map Record and Issue Ofice 
Ogicer in charge- 

Shri R. L. Ghei, B.A. ( Hons. ), A.M.I.s., to 1-4-62. 
Shri Suresh Prasad, B.SC., from 2-4-62 to 5-8-62. 
Shri J. E. David, M.A., from 6-8-62 to 22-1-63. 
Shri M. K. Chatterjee, B.SC., from 23-1-63. 

Works Ofice ( Hcithibarkaka ) 
Electrical Engineer- 

8hri A. L. Sood, to 12-5-62. 

( Shri K. Mulkraj, Technioal Assistant, Division I took 
over the current duty charge, from 13-6-62. Subee- 
quently the post of Electrical Engineer was re-designated 
to that of Works Manager ). 

Calcutta. - Director, Eastern Circle 

Colonel ,J. S. Paintal, M.I.s., M.I.E. 

Deputy Director, Eastern Circle 
Shri J. C. Sikka, B.A., A.M.I.s., to 9-1 1-62 and again h m  

1-1-03. 
Colonel J, S, Pqinhl, M.r.s., M.I.E., from 10-1 1-02 to 51-12-68 

wjditionnl charge ). 
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&ached to Headquarters OBce 

Cll~ss I1 . . Officer Surveyor . . .. 1 
,, 11 . . Map Curator . . . .  1 
,, I11 Division I Surveyor ( Selection Grade ) . . 1 
,, I11 ,, I Survey Assistant . . .. 1 
, , I11 ,, I Reproduction Assistant .. 1 
,, I11 ,, I1 Reproduction Personnel . . 34 

No. 5 Drawing ofice 

Ogicer in charge- 
Shri N. L. Gupta, c.E., M.I.s., to 31-7-62 and fron 3-9-62. 
Shri J. C. Sikka, B.A., A.M.I.s., from 1-8-62 to 2-9-62. 

Class I1 . . Officer Surveyor . . . .  1 
,, I11 Division I Surveyor ( Selection Grade ) . . 1 
,, 111 ,, I Sumeyors . . . . . .  3 
,, 111 ,, I Draftsmen ( Selection Grade ) . . 2 
,, 111 ,, I Draftsmen . . . . . .  6 
,, HI1 ,, I1 Air Survey Draftsman . .  1 
,, 111 ,, 11 Plane-tabler . . . .  1 
, , 111 ,, I1 Draftsmen ( including trainees ) . . 89 

Phdo-Litho OBce ( Calcutta ) 

Manager- 
Shri P. N. Kirpal, B.A., DLP. in printing ( London ). 
Claes I1 . . Assistant Managers . . . .  2 

,, 111 Division I Reproduction Assistant8 . .  9 

, 9 111 ,, TI Reproduction Pcrsonnel . .  117 

Engraving Ofice 

Class I1 ( Non-Gazetted ) Assistant Heed Engraver . . 1 
,, I11 Division I Engraver . . . .  1 
, , I11 ,, I1 Engravers . . . . 13 

gt  111 ,, I1 Reproduction Personnel . .  6 

Dehra Dun. Director, Northern Directorate 

Colonel S. K. S. Mudaliar, n.A., M.I.F., I\.I.R.~.R., M.T.~ .  

Deputy Director, Technical 

Lt.-Colonel Y. Rama-chandran, B.SC. ( Mining ), A.M.I.E. ,  
Engineers, from 9-4-62 to 
15- 12-62 and from 18-1-03. 

Lt.-Colonel , a  M. L. Chopn, e.so., B.E., A.M.I.E., Engineera, 
from 18-12-02 to 16-1-83. 



No. 2 Drawing Ofice 

Oficer in charge- 
Shri U. D. Mamgain, ~ . s c . ,  M.I.s., to 29-9-62 and from 

1-11-62. 

Shri R. L. Ghei, B.A. ( Hons. ), A.M.I.s., from 30-9-62 to 
31-10-62. 

Class I1 . . Officer Surveyors . . .. 2 
,, ' I11 Division I Surveyors . . ' . 2 
,, 111 ,, I Draftsmen . . .. 5 
,, I11 ,, I1 Draftsmen . . . . 75 

No. 6 Drawing Ofice 

Ofi,cer in charge- 
Shri R. L. Ghei, B.A. ( Hons. ), A.M.I.s., from 2-4-68. 
Class I1 . . Officer Surveyors . . .. 2 

,, I11 Division I Survey Assistant . . .. 1 
,, 111 ,, I Draftsmen . . .. 4 
, , I11 ,, I1 Draftsmen . . . . 50 

Bangalore. Director, Southern Circle 

Shri L. J. Bagnell, B.SC., to 19-12-62. 
Shri J. C. Ross, A.R.I.c.s., M.I.s., from 20-12-62. 

Deputy Director, Southern Circle 

Shri L. J. Bagnell, B .sc., from 25-5-62 ( additional charge ). 
( The post of Deputy Director was 

transferred to Northern Directorate for 
tho period from 5-3-62 to 24-5-62 ). 

No. 4 Drawing Ofice 

yficer in charge- 
Shri J. Nerasimhen, B.SC. ( Hoas. ), to 15-8-62. 

Ir5llri Suresh Presad, B.SC., from 16-8-62. 
Class I1 . . Officer Surveyors . . .. 3 

,, I11 Division I Surveyors . . .. 3 
,, 111 ,, I Draftsmen . . .. 5 
, , I11 ,, I1 Draftsmen ( including trainees ) . . 73 
,, I11 ,, I1 Plane-teblers . . .. 2 
,, IT1 ,, I1 Trig. Computer . . .. 1 



186 GENERAL REPORT 

Abu. - Director, Western Circle 

Colonel C. M. Sahni, B.A. 

Deputy Director, Western Circle 

Lt.-Colonel D. N. Sharma Atri Harnal, Engineers, to 
17-6-62. 

Colonel C. M. Sahni, B.A., from 18-6-62 to 30-7-62 ( addi- 
tional charge ). 

Shri P. S. Shinghal, C.E. ( Hons. ), A.M.I.E., fkom 31-7-62. 

No. 3 Drawing Ofice 
Oficer in charge- 

Shri H. H. Phillips, B.SC. ( Hons. ), M.I.S. 

Class I1 . . Officer Surveyors . . .. 2 
,, 111 Division I Surveyor . . . . .. 1 
, 9 111 ,, I Survey Assistant . . . .  1 
p, 111 ,, I Draftsmen . . .. 7 
, , I11 ,, I1 Draftsmen ( including trainees ) . . 79 



Table I( a )-Departmental Maps published 

Cuss o r  W s  I -ALE 

- 
GENERAL MAPS I 

M a p  of S t a h  .. i 1 : M  
Citp and Town Chide M a p  . . Various 
sOhool AWM (Deluxe ~ d n .  ) . . i . . 
School Atlee ( Popular Edn. ) . . . . 
Index M a p  . . i Vuious 
Mkalaneous  ~ a p d , '  Charts and I 

Magrema . . . . I ,. 

TOTAL .. 1 

of India . . . . I VarIoua 
I 

GEOGRAPHICAL MAPS 1 
Southern Bsia Series .. ' 1 : 2 M  

Map Publication 05ce 1 Erstsrn Circle 1 TOTAL 

Csrte Internationale du  Monde.. 
World A m n a u t i w l  Cha* 

( I.C.A.O. ) . . .. 

Map Publication O5iee I Eastern Circle / TOTAL I Map 

1 : M 

1 : M  

H.L.O. 1 P.Z.O. P.L.O. H.L.( 

TOPOGRAPHICAL MAPS I 
1 : 26,000 mape . . . . ' 1 : 26,000 
1 : ~ ) , 0 0 0 r n a p  . . .. 11:50,000 
1 : 260,000 m a p  . . . . 1 : 260,000 
+inch ( Modem ) . . .. / 18=4mil .  

,, ( Preliminary ) . . 
, ( Proviaionel ) 

f -inch ( Modem ) . . 
1-inch ( M o d e m )  . .  
,. ( Preliminary ) . . 
,, ( Provinional ) i Old Style maps ( 1-inch & &inch 
primary 1 . . . . 1. 

I 
SPECIAL MAPS I 



BF~~SLICAT~ONS AND jtS~tJE8 

Table I( a )-Departmental Maps published 
- - . .-. - 

8 REPEIXTS 
- - - - . - . - - 
m~ , TOTAL 

I 
r Circle 

New 1 Reprints j Editions I 
.O. - I 

I I 

I .. I 2 

. . . . 
I .. 

I . '  I 
. . I . .  

I 

. .  .. 

. . . . 

. . . . 
2 2 I I . . . . 

. . . . 
4 2 

6 38 74 
3 - . . I .. 1 3 

I 

. . . . 

. . . . 

. . . . 

. . I . .  

. . . . 

. . . . 

. . . . ---- ---- 
0 44 95 

NUMBFS OF OOPIES PBINTED 

1' = 1 luilo 

- . 

VALUE IN RUPEES 

- - - - -- . - - -_ _ -- - - - -  -- 

TOTAL 

26,647 

Scale 

1 : 50,000 

45 A11 I 
45 A/lG 

40 114 
40 ~ / t l  
41 E/13 
41 F/16 
41 (4110 & 6 
41 1/10 
41 51.7 
41 J /8  
43 PI12 
43 Y/16 
44 1117 
44 K/I  
44 K/5 
44 MI9 
44 N/8 

-- -- - - - - -- 

DEHRA DUN - 
Map Publication Office 

DEHRA DUN -- 
Map Publication Office 

H.L.O. - 

45,269 

, . 
. . 
. . 

CALOWTTA / 
Eastern Circle TOTAL 

P.L.O. I 

-- 

LIST 

Sheet No. 

- 

40 J/7 
40 J /8  
40 J/ll 

40 40 J/16 J/12 
40 K/9 
40 K/13 
40 MI8 
40 MI12 
40 MI15 
40 MI16 
40 N/1 
40 014 
40 PI10 
44 1/14 
44 1/15 
44 1/16 
44 J / 3  
44 J /4  
44 517 
44 J /8  
44 5/13 
44 K/9 
44 IC/13 
44 M/2 
44 M/3 
44 M/4 
44 MI6 
44 M/7 
44 MI8 
44 MI10 
44 MI11 
44 MI12 
1 4  MI13 
44 N/1 
44 N/3 
44 N1.5 
41 N/H 
45 A/8 

CALCUTTA 

Emtern Circle 

P.Z.O. 

. . 

I . . 
. . 
. . 

. . . . 

. . I . . 
I 
1 . . 

. -  I 

. . . . 
1,52,016 I 62,463 . . I . . 

28,838 6,302 
. . . . 

. . 
16,938 ! 6.302 

2,41,343 1 1,08,383 
5,261 . . 
9,601 j .. 
. . . . 

I 
I 

. . 

. . 

2nd 1960 
2nd 1960 
2nd 1961 
2nd 1961 
3rd 1961 

3rd 1960 
2nd lD6l 
2nd 1981 
4th 1860 

7th 1880 
3rd 1969 

1st 1959 
1st 105'3 

1st 195n 
1st 1967 
1st 1960 
1st 1960 
2nd 1980 
1st 1960 
2nd 1980 
2nd 1980 
4th 1969 
3rd 1069 
1st 1968 
let 1962 
lat 1882 
3rd 1959 
3rd 1969 

45,269 

1 

, I I . . . . 1 .. . . 
. . . . . . . . 

I . . . . . . 
I . . 
I 

. . 1 . . I . .  
. . I .. j . . 

8,527 .. 1 .. , 8,527 I . .  

4,112,159 1,72,450 I 1,17,781 7,72,380 i 

I 
H.L.O. 1 P.Z.O. 1 P.L.O. 

I 
. . I .. . . . . i .. 
- .  I 

I 

. . 1 . .  

. . 1 4,08,958 
I a .  

0.~00 68,711 
. . 

I . -  . . . . 1'9,238 
I ,06,697 1 5,93,355 

10,200 1 15,451 
9,601 

. . . . . . I .. 

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

17,828 . . . . 17,528 I :: 
----- 

7 6 6 !  I 2,8~.745 i 1 , 2 6 7  I 11,65,111 
I I 

. . I 1,04,926 3.04.032 

. . 
9.i53 42,358 . . . . 

ld,436 I i,i02 
3.19.694 1.67,064 

1 :: 

Edition Number 
and Date 

3rd 1969 
3rd 1958 
2nd 1968 
3rd 1968 
2nd 1961 
let 1960 
3rd 1960 

1st 1960 
2nd 1960 

1st 1960 
3rd 1960 
3rd 1960 
let  1960 

2nd 1960 
2nd 1960 
5th 1961 
4th 1961 
4th 1957 
3rd 1960 
3rd 1961 
2nd 1960 
1st 1926 

Surprint ) 
2nd 1960 
2nd 1967 
2nd 1961 
2nd 1968 
6th 1957 
3rd 1960 
2nd 1980 
3rd 1960 
3rd 1963 
2nd 1960 
2nd 1961 
2nd 1961 
2nd 1961 
2nd 1961 
2nd 1859 
2nd 1960 

OF FIBST AND NEW 

Edition Number 
and Date 

1st 1959 
1st 1969 
1st 1959 
1st 1959 
1st 1959 
let 1969 
1st 1969 
1st 1959 
1st 1969 
1st 1959 
1st 1969 
1st 1959 
1st 1960 
1st 1960 
1st 1961 
1st 1980 
1st 1960 
1st 1984 
1st 1982 
1st 1962 
1st 1962 
1st 1961 
1st 1981 
1st 1961 
1st 1981 
1st 1960 
1st 1960 
1st 1960 
1st 1961 
1st 1980 
1st 1961 
1st 1981 
1 s t  1959 
1st 1961 
1st 196:! 
1st 1962 
1st 1960 
1st 1961 
1st 196!) 

l a  = 2 miles 

I" = 4 milee 

I I 
I 

25,647 . . i 
i 

. . 

. . . . 
4,600 . . . . 

6,261 
9,601 

. . 
1 

73 K/l  1 
73 K/16 
74 A/1 1 
83 B/4 
83 ~ 1 1 4  

54C/SE 
64 G/SE 
154 G/SW 
56 O/SE 

51 0 
66 H 

. . 

. . 

. . 
2,04,479 

3 i740  . . 

. . 

. . 
. . 

EDITIOH 

Scale 

1"=1mile  

. . 1 i8,238 
1,02,981 4.52,707 

10,200 16,461 
. . 1 9.601 

. . I . 
I 
I 

SHEETS WINTED 

Sheet No. 

44N/16 
44 0111 
44 O/16 
44 0/16 
44 PI10 
46 B/11 
46 B/14 
46 F/1 
46 F/2 
46 F/3  
47 El8 
47 F/2 
47 G/7 
47 K/9 
47 K/10 
53 B/9 
63 El8 
53 F/8 
53 F/9 
53 PI5 
54 A113 
64 L/ l3  

( Orange 
54 012 
54 P/4 
64 PI5 
72B/14 
58 A/7 
72 016 
72 019 
72 0110 
72 0113 
73 D/l 
74 D/4 
73 D/6 
73 Dl10 
73 Dl16 
73 GI16 
73 J/10 



PUBLICATIONS AND ISSUES 

Table I( b )-Extra-Departmental Maps printed 

-. . 

CLASS 0s MAPS 

- 
PRINTED FOR OTHER 
DEPARTMENTS OF I 'HE 
CESTRAI, AKD STATE 
GOVERNMENTS 

Geographical Maps 

I : Million rnnp . .  . . 
h l i n c e l l m ~ ~ ~ ~ ~ r  m n p  . . . . 

Topographical Maps 

t-ir~r.h m . \ p  . . . .  Ia=4rnileq . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . j I I inch m ~ p  . . . .  1":lrnile . . . . . . . . . . . . . . . . . . . . . . .. .. I . . 
Special Maps 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . 4 . . . . . . . . 2,121 . . . . 2,121 3,394 . . . . 

7 . . . . . . 1,326 . . 1,326 7,827 . . 
Do. 9 . . . . . . . . 1,047 1,046 , . . 2,093 5,494 
Do. 232 . . . . 52,745 12,594 ' 4,464 69,803 1,63,460 42,901 18 ,k l  
Do. . . . . 7 . . . . . . 26 1 I . .  20 1 4,033 . . 

I . . 22 . . . . 11,311 1 . . ~ r , n r s  1a.217 I 13.331 . . Forput M a p  . . , . . . . . . . 31 8 . . . . 31 8 1,828 . . , . 

)li&)rllnnc.oua M ; l p .  ['Inns, ( 'hart- 
qnll D~RUTRIII.~ . . . . . . 3.169 . . . . 17 2.63.917 . . 15,09,210 17.73,127 3,315,991 .. ,1,06,178 

-- I - 
Total . . 4 5 3,452 . . 20 3,45.581 15,175 16,13,674 18,74,410 3,58,316 t 

- - ...... - 
PRINTED FOR C'OMSIER- 

I ' l A l .  YIRWS ASD T H E  
Pt;r;f,tt - ! 

Hiwel~aneonu Mnp. PIana. Charts 
nnrlMngrnma . . . Various , . . I I6 23 . . . . . . . . 1.10,598 . . 8,124 1,16,720 10,312 1 . . 14,189 - , 

_ __ - - -__I ---- - 
Tota! . . . . . . . . . . 1,10,698 . . 6,124 1,16,720 10,312 . . 14,189 

I 

- . . - --Ad- - - 
! 

C R A ~  TOTAL . I 329 45 13,1(11 3.475 . . . . 20 4,RB,lR7 15,175 16,19,70R 10,91,130 3.68.628 66,996 1,37,388 

- . .  - 

S C A L ~  

NEW EDITION8 AND REPRINTS NEW PUBLICATIONS 

TOTAL 

. . 
3 

NUMBER OF COPIES PRINTED 

TOTAL 

. . 

. . 

i I 
I 
I 
i 

I 
I 

I : 1 Million i . . i . . 
Vnrin119 ' . . . . 

1 

VALUE IN  RUPEES 
- 

CALCUTTA 

Eastern 
Circle 

P.L.O. 

. . 

. . 

DEERA D h  
-- 

Map Publioation Ofice 

CALOUTTA 

Jik~~~~,ern 
Circle 

P.L.O. 

, . 
. . 

D E ~  D h  

Map Publication Ofice 

DEERA DON 

Map Publication Office 

- 
H.L.O. ---- 

. . 
3 

-.. -. - - 
DEHRA D h  

-- 

Map Publication OEce 

CALOUTTA 

Eastern 
Circle -- 
P.L.O. 

. . 

. . 

Ea&m 
Circle 

H.L.O. -- 

. . 
12.515 

P.Z.O. - 

. . 

. . 

H.L.O. 

TOTAL 

-- 

. . 
12,515 

P.Z.O. - 

. . 

. . 

P.Z.O. - - H.L.O. 

. . 
18,272 

P.Z.O. 

. . 

. . 

P.L.O. 

. . 

. . 



PUBLICATIONB AND IGSUES 

Table 1 ( c )-Litho-printing other than maps 

I NUMBER OF ITF&fS PRINTED 

I Map Publication Office I Circle 

H.L.O. P.Z.O. 
- 

DEPARThiENTBL WORK ! 
I 

SXTRA-DEPAR-TAL WORK 
I I I 

CEXI'RAL AND 
I I 

I 
STATE a m  1~~ I 
D E P A R ~ ~  I 

I I 

--- 
LXTR.1- DEPAKTXKWAL WORK 

NUMBER OF COLOURS PRINTED 

CALCUTTA 

Eeetern 
Cirole 

H.L.O. PL.0 .  

NUMBER OF COPIES PRINTED 

D.BI DO. I C f i r n ~  I 
VALUE LN RUPEES 

DEEEADON I C ~ ~ T T A  I 
Map Publication Offim I 1 Tmu 

P.Z.O. P.L.O. 



PUBLICATIONS AND ISSUES 
Table I( d )-Photographic Work 

NKMBIEB 01 I ~ M S  PEXNTED 

DEPAR=TAL 
I I 

Kodalines . . 7 i 34 

Bromide Prints . . 97 I . . Glass Print8 

Diapositives . . 
- 

Total ( Departmentel ) 

EXTRA- 
DEPBRTMENT AL 

Kodalinee . . 

Bromide Prints . . 

Glsas Prints 

Diapositives . . 

Total ( Extra-depart- 
mental ) . . 

GRAND TOTAL . . 

NUMBEB OF OOPIES PBMTBD VALUE m RUPEEB 

I 
2861 .. 1 .. I 286 

. . 401  .. 40 I 

DEERA Dtix 

Map 
Publication Office 

300 

CU~UTTA 

Eastern 
Circle 

P.L.O. 

121 

63 

. . 

. . 

184 

3 

112 

. . 

. . 

115 

299 

D E ~ A  D h  

&P 
Publication Office 

H.L.O. 

.-A 1 

155 

568 

. . --- 
1,214 

-- 
147 ' 457 

!I'oTAL 

826 

16,993 

558 

6,453 

24,830 

13 

1.039 

1 436 

. . 

1,488 

26,318 

CALOUTTA 1 

H.L.O. 

18,943 

1,416 

4,470 

. . 

24,829 

. . 

232 

2,893 

P.Z.O. 

164 

16,815 

. . 

6,453 

23,432 

I I 
L 

3 1  1 4 
I 

2 1 17 I .i 24 

I I 
22.51 . I . .  1 225 

1 
. .  i .. 

' 20 1 6 I 2.53 

710 
I 

Eaatern 
Circle 

P.L.O. 

5,790 

1,074 

. . 

.. 

6,864 

P.Z.O. 

10,089 

1,58,464 

. . 
1,71,523 

3,40,076 

559 

8,795 

. . 
. . 

3,145 

27,974 

10 

23 1 901 

. . 
436 1 . . . . 

459 914 
-- 

T O T ~  

34,822 

1,60,954 

4,470 

1,71,769 

3,71,769 

I 
. . 

' 2.503 



XI. PUBLICATIONS, EXTRA-DEPARTMENTAL 
PRINTING AND MAP ISSUES 

217. Publications and Extra-departmental Printing.-The 
publications of the department and the printing done for other 
government departments and for the public 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. 
Table I( d ) Photographic work. 

The total progress made up to the end of the period under 
report in respect of the publication of the main series of topographi- 
cal and geographical maps produced by the department is given 
in Table 11. Table I11 shows the letterpress publications for the 
period. 
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Sac. XI I PUBLICATIONS AND ISSUES 

Table I I I-Letterpress Publications 

Tide Tables Bombay 1063. 
Tide Tables Kandla 1963. 
Tide Tables R'angoon 1963. 
Tide Tables Indian Ocean 1963. 
Tide Tables Hooghly River 1963. 
Addendum to Gravity data in India,. 
National Report on the Gravimetric Work of Survey of 

India. 
Survey of India General Report 1956. 
Instructions for Medicine Chests and Boxes for Survey 

Officers. 

( b ) PUBLISHED AT CALCUTTA 
Miscellaneous departmental forms, etc. 

Extra-departmental- 

About 26 extra-departmental publications were printed in 
Letterpress Section a t  Dehra Dfin and included Notices to Mariners, 
the Journal of the Institution of Surveyors and a number of publi- 
cations for the Forest R,esearc.h Institute, Dehra Dfin. I n  Calcutta, 
a large variety of Agmark labels was printed. 

Out-turn of Letterpress Se6tions 

218. Map Issues.-Table IV summarizes the sale and issue 
of 1)oth clepartmental nncl cxtra-depnrtmental maps by the varioue 
offices of the Survey of India, durinq the period under report. 
Table V, which follows, givcs the stock8 held on 31st March 19G3 
of all departrnontal maps and of those extradepartmental maps 
which are normally stockcd for salc. 

Sectione 

Dehm Diin . . 
bloutta . . 

- 
TOTAL . . 

Items or pages published Copies printed 
I 

I 

840 1 27,49,767 

117 / 13.75.913 

057 1 4l.25.680 

Impressions pulled 
.- 

43,05,102 
I 

12,45,968 -- 
55,51,130 
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PUBLICATIONS Am) I6sUEs 

Table V-Stock of Maps 

(  his hble give8 the stock u, on 31st March 1963 of Departmental maps and of thorn Extra-de~rtmend maps of which Btocke rus held for de 

I c m *  
I 

1 I DEHRA DON ' BAXQBLORE DELHI 
I 

TOTAL 

1 : M Carte Internationale du Monde . . 1 9,478 1 17,080 

1 Number of I Reaent  
copies face value 

Re. 

D E P A R m N T A L  MAPS 

- -- - - - - I 
1- - , I 

Number of Present Number of I Present Number of Preeent in stock 
copies face value copiea I face value wpka feoe vdw 

in stock , Rs. in stock , Hm. in stock , Rs. I 

I 

1 : 2 M Southern h i e  Series . . . . 1 8.211 
I 

677 / ' 9,304 ' 9,912 ' 
I 

23031 1 673 2,019 ' 1 : M World Aer~naut~ical Charts (I.C.A.O.) . . . . 10.651 31,962 

16,422 

I 
I 

)-inch topographical maps ( Primary I I I I ! 
compiled ) . . . . .& 1 01,927 1 1.22,620 1 1,61,662 1,74,017 S.280 5,915 13,4!3 14,000 ' 2.82.312 1 3.16.=2 i I 

1 inch topographical m a p  . . . 4,76,558 / 5,69,759 ( 11.31.900 1 11,99,707 .i l  .781 61,782 56,2 I8 .56.094 1 17,16,457 i 18.87,W 

11,319 

3,376 

9,938 

51,389 

1 : M India & Adjacent Countries Series 
( abandoned ) . . . . . . 1 7 . m  

I I 

. . . . 1 2,378 3,967 1 18.637 30.995 1.536 : 2,585 -- Gemera1 maps of India r i  !43 22,628 1 37,840 
1 I 

1 : 50,000 topographical maps . . . . 

1 : 25,000 topographical maps . . . . 

f -inch topographical m a p  . . 

Maps of States . . . . 2,693 1 6,708 1 2,052 ; 4,678 81 243 . . - .  I 4,826 : 11,629 

1,688 

4,969 

38,889 

I I I 

City & Town Guide Mapa . . 
- -  99994 i 20,597 1 19.312 1 36,481 122 31 M5 J 354 3.385 30.702 60.769 

i 
Miscellaneous maps, charts, diagrams and I 

School Atlases . . . . . . 1 4,831 1 6,910 ( 47.453 74,745 463 1,.341 223 437 52.970 83,433 

EXTRA-DEPARTJ6ENTAL MAPS 
STOCKED FOR SALE 

Large wale maps . . I . . . . 1,940 , 3,880 6.75 I 
I i I 
I I Forent Maps . . . . .. , . . I . . .i12 1,536 . . . . . . . . I 

! 
512 i 1.536 

I Topographical maps on special lay-out . . I 1,904 3,915 / !)HA , 2,967 1 I27 190 . . . . I 3,019 1 7,082 
I I 

Instrument Approach & Landing Charte I 
( I.C.A.O. ) . . . . . . 1 . .  1 . .  . . 

EXTRA-DEPARTUL-. - -- 
STOCKED E'OR SALE OK 
-- ~ 

Miscellaneous maps, charts & diagrams . . 

I I ENTAT- MAPS I I 
I 
I - I I I I I I 

B m u w  m B  N*T&AL 1 
-4TLBS ORGANIZATION I 

. . 

~tional  Atlas. Deluxe Edition ( in Hindi ) 1 

8,142 16,284 42 , 63 . . ! . . 8,164 1 16,347 
_I-- - 

Nationel Atlas, Popular Edition ( in Hindi ) 
I 

Loone sheetrr ( in Hindi ) . . .. I .. 

16.393 / 40.279 j 277 I 469 i . . . . / 20.514 1 48,643 -- I -- TOTAL . . 

bodur:tory notee ( in Hindi ) . . I 
12 , 6 '  . . . . . . 12' I 1 . .  i . . i  I 6 - ! I- -- I 

I 

3.844 7,795 
I 





XII. WORK OF DRAWING OFFICES 

219. No. I Drawing Office, Dehra Diin.-This office wa9 
organized in various sections, dealing with the following types of 
maps :- 

( i ) \Vorld Aeronautical Charts of the International Civil 
Aviation Organization, and Approach and Landing 
Charts and Obstruction Charts for the Director 
General of Civil Aviation, Governnlent of India. 

( ii ) General nlaps of India. 
( iii ) 1 : M Carte Internationale du Rfonde Series. 
( iv ) 1 : 2 M maps of Southern Asia Series. 
( v ) Forest maps. 
( vi  ) Extra-departmental maps for other Governnlent 

del~artinents, on payment. 
( vii ) The School Atlas and the Map Catalogue. 

One section was engaged on scrutiny of the external boundary 
of India on all departmental and estra-departmental maps printed 
in the department. This section also scrutinized maps for the 
correct depiction of the external boundary of India that were 
printed else\vhcre by Governnlent or private agencies. 

For maintaining maps, up to date detailed infornlation coa- 
tinued to be collected from the departnlents of the Central and 
State Governments. 

A considerable ainount of correspondence relating to the cosrect 
spellings of Geographical and place nanles was also handled. 

220. NO. 2 Drawing Office, Dehra Diin.-This office was 
mainly engaged 011 its normal work of reprint, reissue and compila- 
tion of topographical m a ~ s ,  ant1 cxamination of primary sheets 
suhmittcd hy field parties. 

Map ~naintenance was do~ic 1)y collecting corrections fro111 State 
Government Departments. Correct spellings of place names in 
Roman and Devanggari were also collected and supplied to the 
Railway end Postal authorities. 

221. No. 3 Drawing Office, Abu.-This office was mainly 
engaged in mapping of the departmental standard sheets, compila- 
tion of topographical inaps, reissue of existin: maps, examination 
of prilnerg sheets and the project nlaps submitted by field parties. 
The office waa also engaged in fair drawing work on District 
Gazetteer maps for RiijasthLn Government. 

Maintenance of office copies of sheets of Western Circle area 
was alee done by this offioe. Correct epellinge of place names in 
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Roman and DevanBgari were also collected and supplied to the State 
Government and the local authorities. 

222. No. 4 Drawing Office, Bangalore.-This office was pri- 
marily engazed on compilation work and mapping of departmental 
standard sheets, reprintlreissue of existinq sheets, State Maps and 
map maintenance. It was also responsible for examination of prim 
mary sheets, large scale maps and other project sheets submitted 
by field parties. 

Maintenance of all technical records for Southern Circle con- 
tinued to be the responsibility of this office. Correct spellings of 
place names in Roman and Devansgari were also collected and 
supplied to the State Government and to the Railway and Postal 
authorities. 

223. No. 5 Drawing Office, Calcutta.-This office was mainly 
engaged on the normal work of compilation, reissue and reprint of 
topographical maps and map maintenance. 

A number of extra-departmental jobs for other Government 
departments and private indelltors were also completecl. 

The following nliscellaneous jobs were also carried out :- 
( i ) Supply of correct spellings of towns, villaps and 

railway stations, in Roman and DevanBgar~ to the 
Postal and Railway authorities. 

( ii ) Testing of stationery items, like water colours, water- 
proof inks, drawing papers, etc., for the Central 
Stationery Office, Calcutta. 

( iii ) Supply of 'distance' certificates to transport firms in 
Calcutta, on payment of fees. 

224. No. 6 Drawing Office, Dehra Diin.-This ofice was raised 
on 2nd April 1962 and remained mainly engaged in mapping of the 
departmental standard sheets and compilation of topographical maps, 

225. Engraving Office, Calcutta.-In addition to the work of 
bringing the I : Million Carte Internationale du Monde Series 
up to datc as usual, thiv oficc undertook and completed various 
miacellaneous jobs. 

A lerge number of extra-departmental jobs were taken up end 
completed, such as en~reving of the Letter-of-Appointment Plate8 
for the President of India in Engli~sh and Hindi, Standard Corn- 
p w e s  for the Naval Hydrographic OEce, Dehra Dfin end Certificlcte 
Plates for the Forest Research Institute. 

226. Summary of Drawing Work.-Table VI, which fouows, 
gives the number of new maps co~npleted in the various drawing 
officee and field parties durinq the period under report and $80 
the number of maps in hand a t  the end of the period. 

Table VII shows the present state of progress of work involving 
new editione and reprints of deprtmentel  rn&paand the prOgm8 
of extra-departmental mape. 



WORK OF DRAWING OFPICES 

Table VI-New Maps 

( a ) denotes work completed and ( b ) denotea work in hand 

D E P A R T M E N T A L  EXTRA-DEPARTMENTAL ( FOR 
THE CENTRAL AND ST 



WORK OF DRAWING OFFICES 

Table VI-New Maps 

( a ) denotee work completed and ( b ) denotea work in hand 

E P A R T M E N T A L  EXTRA-DEPARTMENTAL ( FOR OTHER DEPARTMENTS OF 
THE CENTRAL AND STATE GOVERNMENTS ) I EXTRA-DEPARTMENTAL ( FOR 

COMMERCIAL FIRMS AND 
THE PUBLIC) 



WORK O F  DRAWING OFFICES 

Table VII-Reissue of departmental maps and of extra-departmental maps of which stocks are held for sale 

( a ) d e n o h  work completed and ( b ) denotea work in hand 
-- - 

I TOPOGRAPHICAL GEOGRAPHICAL i GENERAL AND 8PECIAL 
j - - - - -. _ - - -  

I 

I 

1 :M 1:2Mdlion 
Modern style including Old style including World Southern Aeia City and preliminary editions provisional beues Carte Aeronautical Series Town, etc., 

Internationale Charta Guide mepa 
I _ _ -  . 

( I.C.A.O. ) - 
I En- 

f-inch )-inch 1-inch +inch )-inch Helio graved 
En- 1 : 2 1-inch 

I_-' 
Helio graved 

! 
a )  b )  (a) 0) (4 (b) (a) (0 (a) 0) (a) (b) (a) (0 (a) (b) (a) (b) (a) (b) 

_ _ _ . _ I _ _  

U P  PUBLICATION 
I OFFICE ! 

~ D r a w i n g O t l i c t  
I ! . . . . . . . . . .  . . . .  . .  . .  . .  . . . .  R Editions . .  , . .  8 . . 

" ! . '  " . . . . . .  . . . . . .  . .  . . . . . . .  _ . I  . . . .  , , @nb . . ' I . .  . . I . .  : :  . .  / . . 1 I '  . , j " I  I I 

ORTHERN DIRECT- 

OFFICE 

Under 
mainten- 
an, by 

end of year 
under 
report 

473 
. . 

1,123 
. . 

. . 

. . 

823 
. . 

1,012 . . 

828 . . 
4,167 

COPIEE 

Newly 
started 
during 

ysar under 
report 

. . . . 

27 . . 

. . . . 

21 
. . 

8 . . 

27 
. . --- 
84 

map 

(a) 

. . 

. . 

ORATE # ,  1 I I 
I Drawing m c e -  

I 
I 1  I 

1 .. . . .  . . . .  3w Editions . . I4 . . # . .  I . .  
. . . ' . . I . .  . . . .  sprints . . . '  . . 

. . I  . '  ' .  

. .  : :  
I .  ! 8 '  

8 ,  
I 6 Drawing Office- ! 

8tmte 
''“V 

b 

. . 

. . 

. . 

. . 

(a) 

. . 

. . 

. . 

. . 

. . 

. . 
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. . 

. . 

. . 
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. . 

Mireel- 
l ~ e o ~  

India and 
Adjacent 
Countrim 
on ecale 

amaller than 
1 : 2  MiUion 

(a) I (b) 

- .  I . .  

. . 

. . 

. . 

. . 

Boreat 
m a p  

b 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

(a) 

.. . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . . . 

. . 

. . -- 

.. 

- - - - -  

. . 

. . 

. . 

. . 

. . 

(a) 

.. 

(b) 

2 
. . 

. . 

. . 

. . . . 

.. 

. . 

. . 

. . 

. . . . 
2 

3 

: . . . .  . . .  ew Editions . . . . . . . . . . 
. .  sprint- . . , . .  I . '  ' .  

. . . . 
I 

EASTERN CIRCLE : , 
j 5 Drawing Office- 

I i I 
, I '  

:loding Engraving Oflire ) i 1 !  

(b) 

8 
. . 

. . 

. . 

. . 

. . 

. . 

. . 
_ _ _ _ . - - _ - - _ - -  

. . 

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

. . 

. . . . 
. . 

. . 

. . 

. . 

. . 

3 

. . 
i 

. . 
. * . . 

. . . . . . . . 

. . . . 

. . . . 

.. 8 

.. I . .  

I 1  

. . 

, . . 'ew Editions . . 
. 3 . .  . . @print* . . 

. .  . . . . . .  
iOUTHERN CIRCLE 
4 Drawing Office- 

. .. . . . . . . . . . . . .  . . ler Editions . . . . . . . .  . . . . . . . . . . . .  . . bprintr, . . . . 

WESTERN CIRCLE I 

3 Drauiog Office- 
. . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . Edititma . . . . . . . .  . . . . . . . . . .  . . . . . . . .  Leprinta . . . . . .  . . . . . . 
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XIII. WORK AND EQUIPMENT OF PRINTING OFFICES 

227. Photo-Litho Office, Hithibarkala, Dehra Din.-Besides 
printing the standard departmental maps, a large number of extra- 
departmental arid commercial jobs mere printed during the period 
under report, which included :- 

( i ) Maps, drawings and plans for development schemes 
like dam projects and canalization scheme, etc. 

( ii ) A large number of sketches for various Central Govern- 
ment departments. 

( i i i  ) Forest maps, weather charts and other large scale 
maps for the Central and State Government depart- 
ments. 

In addition to the above, National and School Atlases were 
also printed. 

The following Printing Machines and Proving Presses were in 
use :- 
Lithographic Printing dlctchin,es.- 

One Crabtree Fully Alit,omntic Quad Demy Single Colour Offset 
with H.T.B. Feeder. 

One Crabtree Fully Automatic Quad Demy Double Colour 
Offset with H.T.B. Feeder. 

One Crabtree Pullg Automatic Double Demy Single Colour 
Offset with H.T.B. Feeder. 

Five Crahtrces Fully Automatic Douhle Dcnly Double Colour 
Offset with H.T.B. Fcedcr. 

One Mnnn "Fast Thrcc" Fully Autonlatic Quad Demy Single 
Colo~ir Offset with 1M.S. l~cctlel.. 

One Mann "Fast li'ivc" Fully Automat.ic Q,ua.d Demy Double 
Colollr Offset with M.S. Feeder. 

One Mann Standard Double Demy Single Colour Offset. ( Hand- 
fed ). 

Two 'Baby' Manns Fully Automatic Single Colour Offset with 
H.T.B. Feeder. 

One Harris Type L.S.D. Single Colour Offsct. with Antomatic 
Feeder. 

One Rota Pt.int,. 

Lithographic Provin.g Prcs.qe~.- 
Seven Furnival Quad Dcmy Offset Proving and Duplicating 

Prease~. 
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One Furnival Quad Crorvn Offset Proving and Duplicating Press. 
One Furnival Double Demy Offset Proving and Duplicating 

Press ( Hand-driven ). 
One Mann Quad Demy Deffa. 

Two Double Elephant Proving Presses ( Hand-driven ). 
One Double Elephant Litho flat-bed Proving Press (Hand- 

driven ). 
One Hoc Double Imperial Flat-bed Proving Press ( Hand- 

driven ). 

Plate Making Machine.- 
One Printed Junior "Step and Repeat" Machine. 

228. Photo-Zinco Office, Dehra Diin.-In addition to standard 
departmental maps, various maps for hydro-electric, irrigation and 
construction projects and maps of rainfall studies were also printed. 

Thirty-two other ranks from the Corps of En,' oineers were 
trained in the various reproduction processes during the period 
under report. 

The following Printirlg Machines and Presses were in use :- 

Lithographic Printing Machines.- 
Two Crabtrees Fully Automatic Double Demy Double Colour 

Offset with H.T.B. Feeder. 

Two Crabtrees Fully Automatic Double Demy Single Colour 
Offset with H.T.B. Feeder. 

One Mann Double Demy Single Colour Offset ( Hand-fed ). 

Lithographic Proving Pre.sses.- 
One Mann Quad Demy Deffa Offsct Proving Press. 

Two Furnival Quad Demy Offset Proving and Duplicating 
Presses. 

Two Furnival Double Demy Offset Proving and Duplicating 
Presses. 

Two Mann Double Demy Offset Proving and Duplicating 
Presses. 

Letterpress Printing Machines.- 
Two Payne and Dawson, Double Crown Warfedale. 
One Payne and Otley, Demy Wnrfedsle. 
One Furnival Platen 13&" x 88". 
One Walker Bros. Laurettee Platen-Half Super Royal. 
One Harrild Art Platen Crown Brand Size 21" x 16". 
Two Kalley No. 2 Printing Presses. 
One Waite and Saville Otley Maobino-perny, 
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One British Vertical Press 134" x 20". 
Two Hand Presses 21" x 29". 
One Hand Press 21" x 16". 
Two Crosland Guillotine Machine. 
One Hot Press with Iron Bar. 
Four Monotype Composition and Casting Machines. 
Four Monotype Keyboards. 
One Bookbinder Nipping Press. 
Two Perforating Machines. 
One Millboard Cutting Machine. 
One Blocking Press ( Koh-i-noor ). 
One Harrild 4-Pillar Blocking Press, Model No. 1. 
Two Wire Stitching Machines. 
One Thread Stitching Machine Martine. 
One Book Sewing Machine, Martine. 
One Ruling Machine. 
One Universal Punching and Eyeletting Machine. 
One Book Rounding Machine. 
One Book Backing Machine 20" Wide. 
One Harrild Rapid Book and Jobbing Folding Machine. 
One Routing Machine, Royal Router No. 2. 
One Stereo Casting Box. 
One Harrild Electric Casting Box. 
One Matrix Rolling Machine ( Stereo Mangle Press ). 
One Harrild Compositors Proof Press 32" x 16". 
One Harrild Speedy Proving Press, Double Crown. 
One Stereo Foundry Hot Press. 
One Combined Bench and Wall Drill Machine. 
One Universal Plate Gauge. 
One Harrild Hand Lever Card Cutting Machine. 
One Round Corner Cutting Machine. 
One Precision Trimming Mnchine. 
One Saw Bench Stereo. 
One Victory Matrix Beating Machine. 
One Hunter Penrose Rotary Planing Machine. 
One Harrild Galley Press for Proving Blocks. 
One Roller Casting Outfit. 
One Electric Metel Melting Pot New Funditor. 
One Finishing Press. 
Ono Gilding Press. 

229. Photo-Litho Office, Calcutta.-In addition to the printing 
of standard departmental maps, a number of extra-departmenhl 
maps were also printed for various Central and State Government 
departments, commercial firms and the public. T h e ~ e  inoluded :- 

( 2' ) Maps for flood control, hydro-electric, irrigation cone- 
traction projects, including bromide prints of 
photo moeaics. 

( ii ) Enlergementa of top maps. 
iii ) Agxtprk Labels. 
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( iv ) Miscellaneous forms for the Government of Indie, 
Press and the Controller of Printing and Stationery. 

( v ) Illustrations of annual report for 1961 for the Chief 
Inspector of Mines. 

( vi ) Patent lists, drawings and sketches. 
( vii ) Illustrations for Government Epigraphist for India. 
( viii ) Maps for Tata h o n  and Steel Company. 
( iz ) Bromide prints for Calcutta Netropolitan- Planning 

Organization. 

The following Printing Machines and Presses were in use :- 

Lithographic Printing Machines.- 
One Crabtree Fully Automatic Quad Demy Single Colour 

Offset with H.T.B. Feeder. 

Two Crabtrees Fully Automatic Double Demy Single Colour 
Offset with H.T.B. Feeder. 

One Crabtree Fully Automatic Double Demy Double Colour 
Offset with H.T.B. Feeder. 

One Mann "Fast Three" Fully Automatic Quad Demy Single 
Colour Offset with M.S. Feeder. 

Two Mann Double Demy Hand-fed Single Colour Offset with 
chute Delivery. 

One Ratcliffe Quad Demy Flat-bed. 

Lithographic Proving Presses.- 

One Mann Quad Crown Offset Proving and Duplicating Press. 
One Mann Quad Demy Offset Proving and Duplicating Press. 
Two Mann Double Demy Offset Proving and Duplicating Presses 

( one Hand-driven ). 
One Furnival Double Imperial Proving Press. 
Two Furnival Double Elephant Proving Presses. 
One Greige Special Double Imperial Proving Preae ( Hand- 

driven ). 
One Mann Q u d  Demy Deffa. 

Letterpress Printing Machines.- 
One Linotype and Machinery Double Crown Centusette. 
One Rockstorch and Schneider Victoria Demy Platcn. ' : 

One Chander Price Foolscap Platen. 
One ( Hopkin~on & Cope, Ltd. ) Foolscap Size Hend Pressd 



' PART 111-GEODETIC WORK 

XIV. ABSTRACT OF GEODETIC OPERATIONS 

230. General.-Geodetic operations include miscellaneous 
computations and research, preparation and publication of recorde, 
observatory work ( astronomical, magnetic, seismological and 
meteorological ), measureinent of geodetic bases, principal triangu- 
lation, geodetic levelling, determination of precise latitudes, longi- 
tudes, azimuths, gravity and prediction of tides a t  39 ports be- 
tween Suez and Singapore. 

The following is a brief account of the geodetic operations 
carried out from 1st April 1962 to 31st March 1963. 

23 I. Base Measurement and Triangulation.-The programme 
of base measurement and geodetic triangulation remained in 
abeyance due to demands for other priority assignments for various 
projects. 

232. Metrology.-Length9 of 4-metre bars and 24-metre 
and 8-metre wires and 4-metre tape have been standardised on the 
4-metre and 24-metre Comperators. 

233. Levelling.-169 linear kilometres of high precision 
levelling was carried out in Himachal Pradesh, Punjab and Utter 
Pradesh for the study of Tear-Faults for the Geological Survey of 
India. 

158 and 362 linear kilometres of secondary levelling were carried 
out for Narmda  Irrigation Project in Gujarst and IndrZvati Project 
in Madhya Pradesh end Orissa respectively. 

Precision levelling of 95 linear kilometres was carried out in 
Mysore and Goa to provide revised height a t  Marmagao Harbour 
for Naval Hydrographic Department. 

234. Gravity.-Observations mere crried out a t  113 etatione 
with Worden Gravimeter in the gtates of Madhya Pradesh, Punjgb, 
RiijasthBn and Utter Pradesh in order to bring all the gravimetric 
stations established so far in terms of National Gravity Base Station 
a t  Dehra Dfin and accordingly adjust the entire gravity data in 
India. 

235. Geomagnetism.-Ma%nctic ollservatory a t  Sabhiwtile 
( h h r a  Diin ) haa not yet utsrted functioning. According to the 
recommelldations of the Geophysics R'e~earch Board, magnetic 
observations were, however, carriod out in other areas a t  Dehre 
Dfin for choosing an alternate site for magnetic observatory. 
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Observations in connection with detailed magnetic smey 
during the minimum sun-spot activity period in connection with 
World Magnetic Survey and International Quiet Sun Year ( 1.Q.S.Y. ) 
programmes of International Geophysical Year ( I.G.Y. ) were taken 
a t  306 field stations in Andhra Pradesh, B i h l ,  Goa, MahMshtra, 
Mysore, Orissrt and West Bengal. 

I n  this connection 13 repeat stations were re-occupied in the 
ebtes  of Andhra Pradesh, Bihiir, MahiirBshtra, Mysore, Orissa and 
West Bengal. 

The instruments were calibrated a t  the Alibag Observabry, 
before commencement of field work. 

236. Astronomical observations in connection with the Inter- 
national Geophysical Co-operation ( I.G.C. ) Programme.- 

Precise latitude and longitude observations were continued 
at the Dehra Diin obsematory on clear nights, twice a week through- 
out the year. 

237. Tidal Work.-Tidal predictions for 39 ports between 
Suez and Singapore were carried out as usual a t  Dehra DGn and 
Tide Tables were published. The automatic registration of tides 
a t  14 ports was dso  carried out. 

A new tidal observatory has started functioning a t  Bhau- 
nagar with effect from 24th March 1963. 

The touring tidal detachment carried out 31-day tidal obser- 
vations a t  4 secondary ports on the coast of MahBrBshtra and tidal 
atreams detachment took short period current observations at  36 sites 
around Kandla Oil Jetty. Annual harmonic analysis of hourly 
heights were carried out for some ports. 

238. Obsenratory and Workshop.-Siesmologicsl and meteo- 
rological observations, calibrations, testing, repairs, adjustmente, 
iesue and receipt of survey instruments and maintenance of sten- 
d a d  of length, clocks, optical and other precision instruments, 
etc., have been carried out as usual. 

239. Computations and Publications.-Computations, scrutiny 
and adjustment of trigonometrical data, conversion and reviaion of 
bblea into metric system and of data from spherical to grid end 
vice verea, ; computations of topo data for publication of complete 
d a b  pamphlets, reduction of levelling, gravity, magnetic end 
~tronomical  observations, designing of tables, forms, nomograms to 
air survey computations, study about projections and their spplica- 
tions, study about deviation of vertical, investigations into the 
effect of change of spheroid on computations, surveying and 
mapping, adjustment of levelling, etc., were carried out. 

240. Technical Publications.-A number of High Precision 
and secondary levelling pamphlets, tide tables, tables in metrib 
syatam, Auxiliary Tables for survey computations, gravity tables, 
and triangulation pamphlets were printed. 
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It is proposed to bring out revised edition of Technical Paper 
No. 10 ( Gravity Data in India ) in 4 volumes. Compilation of 
Volume I covering the area between latitude 28" N. to 36' N. and 
longitude 72" E. to 84' E. is in progress. 

241. Training.-Training was given in geodetic and tidal 
computations and observations to both departmental and extra- 
departmental officers. 

242. Library and Museum.-The Survey of India Library 
and Museum which are attached to this Branch, functioned rts 

usual. 
243. Forms and Publication Section.-Issue of technical 

and administrative forms, books, etc., was continued as usual. 
Action for printing of new forms and reprinting of old forms have 
been taken whenever necessary. 

244. Preservation and Maintenance of G.T. Stations and 
Primary Protected Bench-marks.-The annual reports received 
from various District Officers, Executive Engineers and Forest 
Officers on the condition of G.T. stations and Primary Protected 
Bench-marks in their areas, were examined and action regarding 
their proper maintenance was taken. 

245. An abstract of geodetic and geophysical surveys carried 
out in the states of the Indian Union is alphabetically arranged 
and given below :- 

Andhra Pradesh. 
Geophysical work.-Magnetic observations a t  57 field stations and 

1 repeat station ( p. 163 ). 

Bihiir. 
Geophysical work.-Magnetic observations a t  62 field stations and 

3 repeat stations ( p. 164 ). 

Goa, DamZn and Diu. 
Levelling of preoision of line KLrwBr to Marmagcia ( p. 160 ). 
Geophysical work.-Magnetic observations a t  4 field stations ( p. 163 ). 

Gujarlt. 
Levelling of secondary precision of line Nadiiid to LilBpur ( p. 159 ). 
Oceanographic work.-Short period tidal ~treanls observations at 

36 sites a t  Kandla ( p. 169 ). 

Installation of an automatic tide-gauge a t  Bhaunagar ( p. 169 ). 

Himiichal Pradesh. 
Levelling of high precision for study of Tear-Faults in Konch Dam 
area for Geological Survey of India ( p. 180 ). 

Madhya Pradesh. 
Levelling of secondary precision of line Borigumma to Borai ( p. 160 ). 
Ifrophy8ieal tuork.-Gravity obpervationa a t  28 station8 ( p. )04 ). 
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Geophysiml work.-Magnetic observations a t  5 repeat stations and 
92 field stations ( p. 163 ). 

Oceanographic work.-Short period tidal observations at  4 secon- 
dary ports ( p. 159 ). 

Mysore. 
Levelling of precision of line Kiirwiir to Marmagao ( p. 160 ). 

Geophysical work.-Magnetic observations a t  1 repeat station and 
53 field stations ( p. 163 ). 

Orissa. 

Levelling of secondary precision of line Borigumma to Borai 
( p. 161 ). 

Geophysical work.-Magnetic observations a t  2 repeat stations and 
28 field stations ( p. 164 ). 

Punjab. 

Levelling of high precision for the study of Tear-Faults in Konch 
Dam area for the Geological Survey of India ( p. 160 ). 

Geophysical work.-Gravity observations a t  6 stations ( p. 164 ). 

RIjasthh. 
Geophysical work.-Gravity observations a t  27 stations ( p. 164 ). 

Uttar Pradesh. 

Levelling of high precision for the study of Tear-Faults in Koncll 
Dam area for Geological Survey of India. ( p. 160 ). 

Geophysical work.-Gravity observations a t  52 stations ( p. 164 ), 

Magnetic observations a t  Sabhiiwiila ( p. 164 ). 

West Bengal. 

Qeophyahl work.-Magnetic observations a t  1 repeat station and 
20 field stations ( p. 164) . 
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XVI. SURVEY REPORTS, GEODETIC AND 
RESEARCH BRANCH 

PRESIDENT :-In abeyance. 

DEPUTY DIRECTOR :- Lt.-Colonel K. L. Khosla, B.SC., B.E. ( Civil ), A.M.I.E., 
M.A.s.c.E. (U.S.A.), Engineers. 

246. Summary.-The Geodetic and Research Branch com- 
prises of Computing, Tidal, Nos. 14 and 19 Parties. 

247. General.-The Branch deals with the geodetic and 
geophysical activities of the department. The functions are :- 

Provision of precise framework to control topographical, 
cadastral and engineering surveys. This involves geodetic opera- 
tions of base measurement, triangulation, traverse, astronomical 
,observations, high precision and secondary levelling, magnetic, 
gravity and tidal observations and the elaborate computations 
accompanying them. 

Pari-pnssu with the above operations, provision of valuable 
scientific data for studies of the figure, shape and structure of the 
earth and for studies of various geophysical problems such as the 
magnetic and gravity fields of the earth, subsidence of land, steric rise 
of sea-level, isostasy, crustal movements, atmospheric refraction, etc. 

Making use of the available scientific data for various utili- 
sation purposes in the country, such as determination of mean 
sea-level, tidal predictions and current surveys for shipping, 
magnetic tables anti charts for land, sea and air navigation, gravity 
tables and charts. This scientific work is vitally needed and uti- 
lised also by several other departments such as the Meteorological 
Dept., Geological Survey of India, Public Works Departments, 
various Ministries of the Government of India, Indian Bureau of 
Mines, Oil and Natural Gas Commission, the Indian Navy, Civil 
Aviation and the Shipping Department, etc. 

Preparation of technical reports and other t,echnical and pro- 
fessional papers, auxiliary tables for projection of maps, grids and 
for other purposes ; designing of computation forms ; adjustment of 
both geodetic and topographical triangulation and other survey 
data ; preparation of pan~phlets giving triangulation and levelling 
data and editing and proof reading of technical publications of the 
department. 

Maintenance of a11 geodetic and exploration survey records of 
the department and issue of all types of data. 

Training of departmental and extra-departmental officers in 
observations and computational techniques. Designing, repairing, 
teetine and calibration/stendardimtion of precise aurvey inetrumente. 
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This Branch is also reaponsible for the work of the tidal office, 
which prepaEes end publishes annual tide tables of the Indian 
Ocean containing predictions of time and heights of high and low 
waters a t  39 ports between Suez and Singapore. 

This Branch further deals with the designing, preparation, 
and examination of draft specifications of surveying instruments 
for the Indian Standards Institution. 

At present this Branch is mostly engaged on provision of 
precise control required for multipurpose project surveys for the 
&Year Plans. The International Geophysical Year, International 
Geophysical Co-operation, Indian Quiet Sun Year, International 
Indian Oceanic Expedition and World Magnetic Survey programmes, 
on latitude variations, tidal observations, geoma~netism, gravity 
and glaciology have also been taken up. 

Research work in so far as i t  concerns our activities is carried 
puri-pas.su with produotive work in geodesy and allied subjects 
and is a continued process. This research work has been organised 
on rt collective basis, not in the nature of pure or fundamental 
research, but as applied research for improving the methods of 
geodetic, geophysical and topographical surveying including the 
observational techniques and computations. This also includes the 
collection of data and their continuous review and study of signi- 
ficant trends and developments with a view to achieving maximum 
accuracy consistent with economy and efficiency. 

A detailed narrative of the work carried out l)y the unita 
during the period under report is given in the f0110wi1lg pages. 

COMPUTING PARTY 

fLt.-Colonel K. L. Khouln, B.RC.,  n.n. ( Civil ), A . M . I . E . ,  
M . A . S . C . E .  ( U.B.A. ), to 224-6:. 

Oflcer in clnrqr I l b r i  Y. Rangan. M . A . ,  from 23-4-62 to 25-WII. '-4 Major D. P. H&jeln. B . a .  ( Civil ), Engineen. from 2 0 6 4 2  to 
I 31-10-62. 
[ ~ h r i  A. N. Ramannthtln, M.A., a . ~ . r . c . s . , a . ~ . ~ . ~ . , f r o m  1-11-62. 

248. General.-The headquarters of the party remained at 
Dehra Diin ( U.P. ) throughout the period under report. 

The unit was primarily engaged on the following tasks :- 
( a ) Conversion and revision of Auxiliary Ta lks  into metric 

system. 

( b ) Computations, adjustment end compilation of topo- 
graphical data for publication of Complete Data 
Pamphlets. 

( c ) Bdjlutment of topographioal triangulation data, in 
terms of G.T. data. 

( d ) Computations of map projection data. 
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( e ) Supply of data of triangulation, levelling to depart- 
mental and extra-departmental indenters. 

( f  ) As~essment of accuracy of top0 data. 
( g ) Proof reading of different publications. 

( h ) Training of Computers. 
( i ) Drawing of various charts and diagrams for different 

technical publications. 
( j ) Amendment of professional forms. 
( Ic ) Preservation and maintenance of G.T. stations and 

Primary Protected bench-marks. 
( 1 ) Maintenance of geodetic and otlzer survey records. 

249. Personnel.-The average strength of the Party was I 
Class I Officer, 1 Class I1 Officer, 3 Survey Assistants, 1 Scientific 
Assistant, and 47 other Class I11 personnel including Clerks. 

250. Recess Work.-The personnel were mainly employed on 
the followin,o tasks :- 

( a ) Computations and Compilation.- 

( i ) Conversion and revision of Auxiliary Tables, Part  
I11 ( Topographical Survey Tables ) into metric 
system . 

( ii ) Adjustment of topo triangulation data in sheets 
40 H ,  41 A and 41 E. 

( b ) Chnrt.s.-Drawing of charts showing gravity stations in 
India ; National Report 1962, ( International Union 
of Geodesy and Geophysics ) ( I.U.G.G. ) I\ ork ; astro- 
nomical nomograms ( Polar  notion ) G.T. Triangula- 
tion Series in India, Tidal stations and Principal lines 
of levelling on 40-mile maps ( grey prints ) of India. 

( c ) Training.-30 Trig. Coinputers and 3 Topo Trainees, 
Type ' B ' ( Computers ) were irnparted training in 
departmental computations. 

( d ) Records and Supply of Data.-Maintenance of records 
of Geoletic triangulation, traverse, levelling and 
other observations of astronomical, gravity, magnetic, 
etc., were carried out. Also the assessment of accura- 
cies of top0 data as well as the compilation and supply 
of Trig. and levelling data to both departmental and 
extra-departmental indenters were attended to aa 
usual. 

( e ) Predervnbion nnd Maintenance of Q.T. r9tations and 
Primmy Prot~filed Bench-marks.-Annual reports on 
the condition of about 3,000 G.T. Stations and 2,000 
Pri~nary Protected Bench-marks were received and 
examined. 
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Repairs were scheduled to be carried out to about 127 
G.T. Stations and 17 Primary Protected Bench-marks. 

The P. & M. Section dealing with this work was trans- 
ferred to No. 14 Party, w.e.f. 19th December 1962. 

TIDAL PARTY 
Shri A. N. Ramanathan, M.A., A.R.I.c.S., A.M.I.s., to 1-8-62 

O@er in charge :- and again from 30-7-62 to 3-1-63. 
Shri V. Rangan, M.A., from 2-6-62 to 29-7-62 and again 

from 4-1-63. 

251. General.-The headquarters of the party remained at 
Dehra Diin ( U.P. ) throughout the period under report. 

The Party, comprising of two sections, viz., Tidal and Obser- 
vatory ( Astronomical Section having gone under the direct control 
of the Deputy Director, Geodetic & Research Branch, with effect 
from 1st January 1963 ), carried out the following tasks :- 

( a ) Tidal Section.- 
( i ) Prediction of tides a t  39 ports between Suez and Singa- 

pore and publication of the tide tables. 
( ii ) Prediction of tides a t  16 secondary ports on the coast 

of Mahiiriishtra, for the year 1963. 
( iii ) Automatic registration of tides a t  14 ports. 
( iv  ) Installation of an automatic tide-gauge ( Newman's 

pattern ) in the newly constructed cabin a t  Bhau- 
nagar, south of concrete jetty. 

( v ) 31-day tidal observations a t  4 secondary ports. 

.( vi ) Tidal stream observations a t  36 sites around Kandla 
oil jetty, with Robert's current-meter and their sub- 
sequent reductions in the headquarters. 

,( vii ) Harmonic analyses and investigations. 
.-( viii ) Supply of tidal information to indenters. 

( ix ) Supply of Mean Sea-Level data to the Permanent 
Service for the Mean Sea-Level, Birkenhead, England. 

1 x ) Compilation of data for the "Indian Tide Tablee, 
Part 11" and for the proposed publication to be 
entitled "Addendum to the Coastal Bench-marks 
Pamphlet ' '. 

( xi ) Training of personnel in tidal work. 

(( b ) Observatory Section.- 
( i ) Comparison and maintenance of standard8 of length. 
( a'i ) Calibration of varioue instruments. 
( iii ) Test, repairs and adjustment of eurvey instruments. 
( iv ) Issue and maintenance of optical and preci~ion 

instruments. 
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( v ) Routine meteorological observations. 
( v i  ) Maintenance of observatory instruments. 

252. Personnel.-The average strength of the personnel was 
1 Class I Officer, 1 Class I1 Officer, 3 Surveyors, 3 Scientific Assis- 
tants, 1 Geodetic Computer, 3 Survey Assistants and 35 other Class 
111 personnel including 4 Clerks and 9 Instrument Mechanics. 

253. Areas Surveyed.-Short period tidal observations a t  
4 secondary ports on the coast of MahBrBshtra and Tidal stream 
obeervations a t  36 sites a t  Kandla in GujarBt. 

254. Recess Work.- 
A. Tida l  Section. 

( a ) Tide  Tables.- 
( i ) The Indian Tide Tables and the four separate pamphlets 

for the port of Kandla, the port of Bombay, the 
Hooghly River and the R'angoon River for the year 
1963, were published. 

( ii ) Advance predictions for 17 ports for the year 1964 were 
despatched to the Hydrographic Departments of 
the U.S.A., U. K. and Japan and also to the Liver- 
pool Tidal and German Hydrographic Institutes and 
the Indian Navy, in accordance with the standing 
arrangements. Predictions for 1964 in respect of 
the remaining ports as well as advance predictions 
for 1965 for certain ports, are in hand. 

( iii ) Tidal predictions for 1963 for 16 secondary port8 in 
MahBrBshtra were also carried out and supplied to 
the Chief Port Officer, MahBrBshtra State. 

( b ) Analyses and Investigntions.- 

( i ) Intensive analyses, by the method of Liverpool 
Tidal Institute, of one full year's observations of the 
following ports were completed for the years indi- 
cated in brackets :- 

Marmagao ( 1885-86 ), Bombay ( 1020 ) and ViehL- 
khapatnam ( 1961 ). 

( ii ) Harmonic analyses of 31-clay tidal observations taken 
by the touring tidal detachment a t  the following 
ports, were completed by the Liverpool Tidal Ins- 
titute's extended method, central dates of analyeen 
being given in brackets :- 
Vengurla ( C.D. 12-1 1-61 ), Aohra ( C.1). 16-12-61 ), 
Devgarh ( C.D. 18-1-62 ), MusBkazi ( C.D. 20-2-62 ), 
Furangad ( C.D. 26-3-62 ), TiwBri ( C.D. 30-4-62 ). 
Field computations of 4 secondary ports, observed 
cluring the period under report, are in hand. 
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( iid ) 15-day tide-pole observations carried out by the Indian 
Navy in April 1961 a t  Pelk Bay and Gulf of Manar 
have been rtnalysed and the results supplied. 

( iv ) Tidal stream observations taken a t  Kandla, with the 
Roberts' current-meter, during the monsoon of 1962, 
have been computed and the results supplied to the 
Development Commissioner, Kandla Port. 

( v ) Non-harmonic analyses of two days' tidal stream obser- 
vations a t  two sites in Okha, carried out by the 
Hydrographic Department of the Indian Navy have 
bee11 completed and the results supplied to the 
Chief Hydrographer. 

( vi ) Computations for assessiiig the accuracy of tidal predic- 
tions for 1962, are in hand. 

( vii ) Computations of monthly Mean Sea-Levels, from hourly 
heights were carried out for the following ports for 
the periods indicated in brackets :- 

Bombay ( Apollo Bandar ) ( Jan. to Sept. 1962 ), 
Mangalore ( Jan. to June 1962 ), Vishiikhapatnam 
( Jan. to  Oct. 1962 ), SLgar ( Jan. to May 1962 ), 
Diamond Harbour ( 1962 ), Garden Reach ( Jan .  to 
May 1962 ), Tribeni ( 1962 ). 

( vi i i  ) Monthly Mean Tide-Levels of all ports, where tide- 
gauges and tide-poles are functioning, were computed 
for the year 1962. 

( i ) Hourly heights of tide-levels were read off the tide- 
gauge diasrams of the following ports for the year 
indicated in brackets :-- 

Kandla ( Jan. to Sept. 1062 ), Veriival ( 1962 ), 
Bombay ( Appollo Bandar ) ( 1962 ), Mangalore ( Jan. 
to  Oct. 1962 ), Cochin ( 1961 ), Madras ( 1962) 
Vishiikhapsatnam ( 1962 ), SLgar ( Jan. to May 1962 )' 
Diamond Harbour ( 1962 ), Garden Reach ( 1962 )' 
Rangoon ( 1961 ), Port Blair ( J an .  to Sept. 1962 ): 

( ii ) hIonthly and annual Mean Sea-Level data up to and 
including 1961, for ell ports, where automatic tide- 
gauges are functioning, have been supplied to the 
Permanent Service for the Mean Sea-Level, England, 

( iii ) Coastal Levellin: data are under compilation for 
inclusion in the proposed addendum to the Coastal 
Benoh-Marks Pamphlets. 

( iv ) Compilation of the harmonic constants for the various 
primary and secondary porh for which freah analy8e8 
have been done, is in hand, for supply to the Inter- 
nationel Hydrographic Bureau. 
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( v ) New tide-gauge diagram in metric system was devised 
and printed for the automatic tide-gauge a t  Cochin. 

R. Observatory Section. 

( a ) Repairs, test and calibrations of instruments.-During 
the period under report 114 instruments of various kinds were tested, 
416 instruments were calibrated and 868 instruments were repaired. 

The 42-component Tide Predicting Machine, photogrammetric 
equipments, astronomical instruments, clocks, wireless sets, etc., 
were repaired from time to time and kept in working order. 

h ) Routine Work.-Dailv meteorological observations and 
supply of weather data, upkeep and storage of optical 
and other precision instruments, procurement and 
allotment of all precision instruments for the Depart- 
ment and issue of instruments to various field detach- 
ments of this Branch, formed part of the routine 
work. 

255. Field Work.- 

( n ) Roberts' cnrrent-meter of Kandla Port authorities 
was checked and test observations were carried out 
in the Kandla Creek. 

( h ) One detachment carried out short period tidal stream 
observations a t  36 sites in Kandla. 

( c ) An automatic tide-gauge ( Newman's pattern ) was 
installedatBhaunagar and the bed plate was connect- 
ed by vertical angle method. 

( d ) One detachment carried out 31-day tidal observations 
a t  each of the secondary ports of Boria, Palshet, 
Harnai and 8rival.dhan on the MahBriishtm coast,. 

( e ) Autoniatic tide-ga,iige regist,rations were continued at, 
Kandla, VerBval, bhaunagar, Bombay ( Apollo Ban- 
dar ), Mangalore, Cochin, Madras, VisliBkhapatnem, 
SBgar, Dialnolid Harbour, Garden Reach, Tribeni, 
Port Blair and Rangoon. Break of observations 
occurred a t  Kandla and Manpalore for long periods, the 
former due to part of the float well having collapsed 
and the latter due to defects in the float and float well. 
However, tide-pole observations were continued by 
the local authoritie~ while the tide-gauges remained 
out of action. 

Tide-polo  observation^ of high and low water during 
day and night were continued a t  Bhaunaear Con- 
crete ,Jetty by the  Port authorities. 

Da,ylight visual 01 servations of high and low water 
were taken at, Amherst rtnd Moylmeip by the Port 
authorities. 
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256. Description of Country.-The tidal work was carried out 
along the coastal strip of MahlrB'shtra State and in the Kandla 
Creek in GujarZt. 

257. Miscellaneous.-The health of the personnel remained 
,coed throughout the period under report. 

No. 14 PARTY 
(Shri R. M. Uupt,a, ~ . s c . ,  to 22-1-63. 

Oficer in charge :- 
(\Shri A. K. Bhattacharjee, s.m. ( Hona. ), h r n  23-1-63. 

258. General.-The office work of the party consisted of 
computations of high precision, precision and secondary levelling, 
preparation of press copies of levelling pamphlets, examination of 
proofs of levelling pamphlets, supply of levelling data to depart- 
mental and extra-departmental indentors and training of officers 
in levelling. 

The field work consisted of high precision, precision and secon- 
dary levelling in Goa, Gujarlt, Madhya Pradesh, Mysore, Orissa, 
Punjab and Uttar Pradesh. 

The headquarters of the party remained a t  Dehra Diin ( U.P. ) 
throughout the period under report. 

259. Personnel.-The average strength of the party was 
1 Class I Officer, 5 Class I1 Officers, 7 Surveyors, 1 Survey Assis- 
tant, 3 Geodetic Computers and 24 other Class I11 personnel includ- 
ing 4 Clerks. 

260. Areas Surveyed.- 
169.0 linear km of high precision levelling for Konch 

Dam ( one direction ). 
9 5 . 0  linear km of precision levelling for Marmegeo 

Harbour. 
520.0 linear km of secondarv levelling for various 

irrigation projects. 
261. Field Work-The following levelling was carried out 

tluring the period under report.- 

( n ) Levelling of High Precision.-169 linear km ( back 
direction only ) of line from Dehra Diin to Seharen- 
pur in Uttar Pradesh, Himlchal Pradesh and Punjab 
for ~ t u d y  of Tear-Faults in Konch Dam area for 
Geological Survey of India. The levelling in fore 
direction waa carried out in 1061- 62. 

( b ) Levelling of Preci.sim.-9.5 linear krn ( in both 
directions ) of line KArwlr to Marmagao in Myeore end 
Goa to provide heiaht of Bench-marks a t  Mamegm 
Harbour for Naval Hydrographic Department. 

( c ) Levelling of S ~ c o n h r y  Prrciq9ion for ~ztm-de~artrnenhl  
Indentors.- 

( i ) 158.0 linear km for Narmeds Irrigstios Project 
&I oujurt, 
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( ii ) 362.0 linear km for IndrBvati Project in Madhya 
Pradesh and Orissa. 

262. Recess Work.-The party was organised into two sec- 
tions and carried out the following tasks :- 

( a ) Computations of all precision/secondary levelling execu- 
ted during field season 1961-62. 

( b ) Supply of triangulation and levelling data to the depart- 
mental and extra-departmental indenters. 

( c ) Conversion of distances and heights in metric system 
of precision levelling pamphlets sent for reprinting. 

( d ) Preparation of press copies of precision and secondary 
levelling pamphlets for printing and examination of 
proofs, etc., thereof. 

( e ) Revision of Topo Handbook Chapter I11 in metric 
system. 

Preservation and Maintenance Section was transferred to this 
Unit w.e.f. 19th December 1962 and action regarding presemation 
and maintenance of G.T. Stations and P.P. Benoh-marks was taken 
as usual ( also see para 250 under Computing Party ). 

263. Description of Country.-The area of field work for 
Geodetic triangulation is mostly flat with small hillocks in Punjab 
and hilly in HimBchal Pradesh and Punjab. 

Goa and Mysore.-The area for precision levelling in these 
states is partly flat and partly undulating and hilly. 

Himticha1 Pradesh and Uttar Pradesh.-High Precision levelling 
for study of Yamuna Tear-Faults was carried in the area partly 
flat and partly undulating. 

Gujar5t.-Secondary levelling for Narmada Project runs 
in flat area. 

Madhya Pradesh and 0rissa.-Area for secondary levelling for 
Indrkvati Project is partly flat and partly undulating/hilly with 
dense forest. 

264. Miscellaneous.-The health of the personnel remained 
good throughout the period under report. 

No. 19 PARTY 
'Sllri R. M. Gupl l~ ,  M.w. ,  to 1 9 4 4 2  and from 1-11-62 to 

28-1 1-62. 
Major D. I?. HH J P I A ,  n.sr., 1 1 . ~ .  ( Civil ), A.M.I.E.. Engineors. 

from 80--8-62 to 31-10-62 nnd from 
23-1 -63. 

Shri V. K. Nngnr. M.Sr., from 2R-11-62 to 21-1242. 
Mejor C. C. Agarwal, B.E. ( Civil ). Hons. M.sc. ? h . ~ .  ( 1.T.C. ). 

A.M.I.E., Engineers, from 22-12-62 to 
1 '7'7-1 -63. - - 

265. General.-The liedquarters of the party remained a t  
Dehra Diin ( U.P. ) throughout the period under report. 
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The party was engaged on the following tasks :- 
( i ) Magnetic Observations in the ,states of Andhra Pradesh, 

BihBr, Goa, I\IahLrLshtra, Mysore, Orissa and West 
Bengal. 

( ii ) Gravirnetric connections in the states of Madhya 
Pradesh, Punjah, RBjasthLn and Uttar Pradesh. 

( iii ) Checking of computations of H.F., V.F. and Decli- 
nation observed in season 1961-62. 

( iv ) Computations of various gravity anomalies. 
( v ) Supply of Magnetic and Gravity data. 
( vi ) Training of Topo Trainees Type 'B'  ( Computers). 
( vii ) Repair of non-precision instruments in the general 

workshop. 

266. Personnel.-The average strength of the party was 2 
Class I Officers, 2 Class I1 Officers, 1 Geodetic Computer, 3 Survey 
Assistants and 51 other Class I11 personnel including 17 Carpenters1 
Artificers and 5 Clerks. 

267. Areas Surveyed.- I 

( a ) Magnetic.- 
( i ) Andhra Pradesh 

( ii  ) BihLr . . 

( iii ) Goa . . 
( i v  ) M&lrlshtra 

( v ) Mysore . . 

( vi ) Oriasa . . 
( vi i  ) West Bengal 

. . 1 repeat station and 67 field 
stations. 

. . 3 repeat stations, and 52 

. . field stations. 

. . 4 field stations. 

. . 6 repeat stations end 92 

. . field stations. 

. . 1 repeat station and 63 

. . field stations. 

. . 2 repeat stations, and 28 
field stations. 

. . 1 repeat station and 20 
field stations. 

( i ) Madhye Yradesh . . 2 gravimetric connections. 
( ii ) Punjab . . . .  G , , , 9  

( iii ) RiijasthLn . . . .  2 9 , 9 9 

( iv ) Uttar Pradesh .. 6 9 9 9 , 

268. Recess Work.-The foIIowin(l; f ~ k s  were undertaken 
during the period under report :- 

( a ) Cmputcs t im. - (  i ) Magnetic Observatiolla carried out 
during 1961-62 in respect of H.F., V.F. end Declina- 
tion \qrere computed and sorutinised. Values at field 

. .  . etetione obeerved during I.G,E'./I.GC. period were 
reduced to Epoch 1980.0 and compiled. 
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( ii  ) Estimation of heights was carried out for 734 
stations and computations for isostatic and modi- 
fied Bouguer anomalies were done for 436 stations, 
out of which 28 were located in BihBr, 281 in Madhya 
Pradesh, 21 in Uttar Pradesh and 40 in West Bengal. 

I 
Free Air anomalies were also computed for 390 stations 
in Madhya Pradesh. 

( i  ) It is proposed to bring out a revised edition of 
Technical Paper No. 10 ( Gravity Data in India ) 
in 4 volumes. Compilation of Volume I ( covering 
the area between latitude 28" N. to 36" N. and 
longitude 72" E. to 84" E. ) is in progress. 

( 1) ) Training.-Training in survey computations was given 
to 16 Topo Trainees, Type ' B y  of which 4 were from 
Western Circle, 4 from Southern Circle, 1 from East- 
ern Circle and 7 from Geodetic and Resesrch Branch. 

( c ) Supply of data.-Magnetic and gravity data were sup- 
plied to the departmental and extra-departmental 
indentors. 

( d ) Wwkshp.-Job orders from various units for repair of 
non-precision instruments were received and attended 
to in the general workshop. 

269. Field Duties.- 
( a ) Magnetic.-To enable completion of magnetic survey of the 

country by 1965 as a contribution to the World Magnetic 
Survey (W.M.S.) and International Quiet Sun Year 
( I.Q.S.Y. ) programmes, two detachments each equipped 
with a set of Quartz Horizontal Magnetometer ( Q.H.M. ) 
and Zero Magnetometric Balance (R.M.Z. ), carried out 
the field work in continuation of last season's work. The 
 instrument,^ were calibrated a t  Alihiig against the 
~bservat~ory standards before the commencement of the 
field work and one set of instrumonts was also cali- 
brated against tho same standards, after completion of 
the field work to check up if there were any variations. 
No appreciable variations were however found. 

The first magnetic detachment under the charge of 
Shsi T. R. Joshi, Trig. Computer carried out obser- 
vations for the Horizontal Forcc, Vertical Force and 
Declination a t  field stations about 40 miles apart. 
The sarne ol)servat,ions were also carried out for all the 
repeat stations in tho area of work. Besides this, 
a t  field stations about 20 miles apart, observations for 
Vertical Force only were carried out with a set of Watt's 
Vertical Force Variometers. In  all, 206 field statione, 
i.e., 57 in Andlira Prdesh,  4 in GO&, 92 in Mahirishtra 
aqd 63 in Mysore, were establiabed. In  eddjtiop, 7 
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repeat stations, i.e., 1 in Andhra Pradesh, 5 in Mahg- 
rLshtra and 1 in Mysore were reoccupied. 

The second magnetic detachment, under the chage of 
Shri Jeevan Lal, Geodetic Computer carried out mag- 
netic observations for Horizontal Force, Vertical Force 
and Declination a t  field stations about 40 miles apart, 
and also reoccupied all the repeat stations falling in the 
area of work. As this detachment was not equipped 
with Vertical Force Variometers, field stations at 
20 miles interval for Vertical Force only, were not 
observed. I n  all, 100 field stations, i.e., 52 in BihBr, 
28 in Orissa and 20 in West Bengal were established. 
I n  addition, 6 repeat stations, i.e., 3 in BihBr, 2 in Orissa 
and 1 in West Bengal were reoccupied. 

( b ) Gravity.-A gravity detachment under Shri K. S. Nam- 
dheri, Trig. Computer carried out 16 gravimetric 
connections ( observing a total of 113 stations in the 
states of Madhya Pradesh, Punjab, RLjasthBn and Uttar 
Pradesh ) amongst different existing gravimetric series. 
This was done with a view to bring all the gravimetric 
stations established so far, in terms of our National Gra- 
vity Base Station a t  Dehra Diin and accordingly to adjust 
the entire gravity data in India. 

270. Description of Country.-Western parts of Andhra 
P rdosh  and northern parts of Mysore comprise of small hillocks 
with limited cultivation, while other areas are cultivated plains. 
Nature of the country in MahBrBshtra State varies from plain 
cultivated lands to  densely forested hills of the western ghats. 
Except for the Mahanadi delta and the coastal belt of cultivated 
plains, the remaining areae of Orissa are mainly densely forested 
hilb. South Bihiir comprises of densely forested hills, while the 
Gangetic basin is cultivated plains, West Bengal consists of open 
flat plains with intensive cultivation. 

Most of the roads in Andhra Pradeah and MahgrBshtra are 
unmetalled, while those in Mysore and Orisaa, are well maintained. 
Many rivers are unbridged in Bihiir and West Bengal. 

271. Miscellaneous.-The health of the per~onnel remained 
good throughout the period under report. 
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