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THE HISTORY AND WORK OF THE SURVEY OF INDIA.· 

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

The Survey of Iudia may be snid to have been founded in 1767-ton 
years after the · battle of ~assey~when Lord Clive fonnally appointed 
Major James Remx~>ll the first surveyor .Genera.! of Bengal, at that time 
the most important of- the Ensl, India eompany'a poaaeesiona, thongh there 
were earlier settlements in Madras and· BombaY. · 

Rennell's maps were originally milita.ry reconnaissances and latte1•ly 
chained surveys based on astronomically fixed points, and do not prstend 
to the accuro.ey of modern maps of India based on the rigid system of 
triangulation commenced at Madras in 1802 and since extended over and 
beyond India. Even now however the relativ6 accuracy of these old maps 
makes them valuable in legal disputes, as--lor instance in proving that the 
holding. Of a Bengallamdowner waa. a river area at the time of the P8l'Dl&Dont 
Settlement ol1793, so that he is debarred from its benefits . 

. From these beginnings, this department has gradually become primarily 
responsible for all topographical surveys, explorations and the maintenance 
of geogrll.phical maps of the greater part of Southern Asia, and also for 
geodetic work. 

Geodesy means the invostigation of the eize, shaPe and slruolure of 
the earth, and the geodetic work of the department consists of primary (or 
geodet;ic) triangulation, latitude, lnngitude and gravity determinations. 
From ihese the exact "figure" of the earth is obtained, whereby points ftxed 
by triangulation can bn accurately located on its curved sorface. This 8Y8· 
teill of fixed points holds together all topographical and revenue .• surveys, and 
the existence of such a system from the early days of the departnrent baa 
obviated the embarrassments caused in other countries where isolated. topo. 
graphical surveys have be6n started withoul a rigid framework, with the in· 
evitable result that they could not be fitted together. 

A geodetic framework is therefore essential in any large survey, hut 
there are a number of other activiiies, all of them ultimately utilitarian, 
which can be sui~bly combined witb its execution, and the following are 
soma of those which are carried out in India: 

Precise levelling for the determination of heights; 
Tidal predieliona and publioation of Tide Tables for lortyone ports 

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

time; 
Seismographic and wctorological observations a.t Debra Dnn. 

Indian geodesy bas disclosed by far the largest known anomalies of 
gravitational attraction in the earth's crust, which have recently led to a 
reconsideration of the whole theory of isostasy. 

Topographical Surveys,-In the past this department used to earry 
out the large scale revenue surveys Cor most of India, and was still eonduda 
ing this work lor Central and Eastern lndi& and Burma in.190o. 



Though re?OIIue eur?ey is primarily a record of indioidual property 
boundariee and is unconcerned _with the surface ~eatures, gro'!"d levele and 
uocs geographical pcsilioD .....,tial so a lopcgraphical survey, it wae on the 
whole found economical to carry out both surveys together. 

lly l905 hoWB\'f.lr aJ.l the !>rovinces had 'nken over the revenue surveys, 
for which shey had always psid, and she :Survey of lndi& waa enabled lo con
cen~r~~.ce ite energies on a complete new .. mies of modem topographical maps 
in st~vea·al coloul'l on the l-inch to l·mile scule. 

'fbi11 new ael'ies hu.d been rendered necessary by the natw·al demand fo1· 
more deU.i.led iofonuatiou &o be shown on maps, especia.lly as regn.rds the 
ponrayal of bill feASures by oonlours, proper classification of communications 
and-more rece••tly-air trnffic requirtJuenta. • 

ll was iuteuded thai Ibis I 90ii su1 vey ohould be completed in twentyfive _ 
years, and lhen revised periodically every thirty yean. Owing however lo 
tbe war and more rect!nt retn-nchruents only two thirds of the programme 
hold b,en completed by 1982, in spite of a. reduction of scale for the less 
imporilm& areas. · 

Allhough new surveys oovering from U.irty lo oiny thouoand ·square 
miles-an areR oompa.ra.ble to that of Enghmd-e.re carried out every year, 
the mops of a la.rge po.rt of the conn try are still over ~0 yeo.rs old, printed 
moo&ly in black only, and have hill feat.uree shewn by roughly sketched form 
lines or hachures; such changes in 1own sisas, canals and communications as 
ha.ve been embodied in them have not been surveyed on the ground, but 
entered from outside information. 

Owing lo lhe serious financial oilnalioD in 1981, the eola.blishment of ilie 
department was severely out down and its annual expenditure halved, in 

_consequence of which the modern survey of India cannot now be completed 
before 1960. 

Tho obooleocenco of ilio present series of modern maps of India.. is shewn 
in the second index map at the end of this report. 

Large Scale surve;vs.-surveys and reeordo of inlernalional slate 
and pro~oial boundari~ have always fanned an imporlans it;.., of 
topo~phioal .work, and 1n recent years numerous Guide Maps have been 
pubhohed of 1mportant cilios and milita.ry stations where the 1-inoh to 
1-milo ocale is inadequate.· • 

Mtacellaneous,-\VhiJe expending on topogra.phical and geodetic 
work all lunda &!lotted by Imperial Rcvenuee, the department is prepa>ed 
lo undertake or &ld local onrveys, on psyment by th011e concerned, such aa 

Forest and aan&onmen' surveys· 
Riverain, irrigation, railway and city surveys; 
Survey~ of '!• gardens and mining areas, with auoh control 
• !evell!nr as ~ nece""!"Y for thess operaliona. 

. Adllllnmtm&lve antetance l8 also given, and executive officers lent in 
&ld of the revenue surveys of various Provinces a.ud States. 1 

Tho Printing Officoo a.6 Calcnlla and Debra Diin also carry out work for 

n~:rt?:wdi!~~~~:~~nt:~ch OS special maps, illustrations for 

Go The Ma~hornatical Instrument Office of this department assists all' 
. vernmenl epartments, as well os non-officials by mainlein' h" h 

~ i!.:::n~~i:hdw~~~~·~~h~~:·'\:.~d ;; J:'."n!~!{is2~ 
Military ReqUirements and Air survey T · 

res'?~naible for all survey operations re uired b ·-th he depEu•tmen~ is a.lso 
poa101on lo meet lhe rapidly increasic q ply. e anny, and JS In a 
requiromenlo """"ciall • • g com ODiy of modem mill•·-. • --,... y lD ur snrvey. -~ 

In VIeW of its high military j rt . . 
purposea ie receiving all possible en:!~ ance, tJZ durve:y work for civil 
la&ea_t molhodo of mapping from photogra J!e~en froan &SSISiance, and the 
alndiod orporimontally. P en m the ground are being 



Tho llying and phologrr.phy lor air mapping dono by this clopartmon& 
are at present carried out by tbo Royal Air Foree or tbe Indian Air Survey 
Compa11y, a commercial firm witb_headquarters at Dum Dum. 

Adm!n1stra.t1on is by tbo Surveyor General under tbo Educalion, 
Heahh and Lands Department of tbo Government of India. 

The Headquarters Office is &t Calcutta. under the Assistant Surveyor 
General, and there o.re four Directors, one for the Mn.p PublicfLtion and other 
technical offices at Calcutta, and three for three of tbo five Survey of lndia 
Circles inio which the eountry is divided; the other ~wo Circle areas (cover· 
ing Burma and l:!outb India) are administered porson&!ly by tbo Surveyor 
Genl\l'al. 

Of the three Circle Directors, one also administers the Geodetic Branch 
at Dchr& Dun in addition to his topographical survey Circle. 
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GLOSSARY. 

Scales are referred io as follows:-
( o) by U..ir repNBelltative fraotion, ~.g. "1/26,000 "0 

(ii) for ••~les tulliel• ~rtfnrn!Uplea of 1/l,OOO,OOo-"1/M scale", 
ul/6M scale" &c., which mean. 11 1/1,000,000 scale" 
"l/8,000,000 seale" &'c., 

(iii) fiyr ,.,.lt:s 11naller tlurin 4 miles to one incl.-"60-milo scale". 
118-miJe aoa.le" &c., which mean "scale of 60 miles to .one 
inch" "scale of 8 miles to one inch" &c., 

( iv) fur ,...lt:s of ami largw tlw.:,. • mile• to otU inch-" i·ineh 
scale", ~'i·inch scale", u4-inch sca.le", 11 16-inch scale" 
&c., which mean "scale of i Inch to one mile" &e., &e. 

Ser1a.l numberlnl! of Survey of India. maps. The system of 
numbering will be evident by a reference to the Indexes at the end of this 
repor&, e.g. 

Sheela 65, 78 &c. are ah .. ta on the 1/M scale~ 
Sheela 65K, 78F &c. are :l-inch &beets; 

Sheela 65K/N.W., 78F/S.E .• &c. are l·lnch &beets; 

Sheela 65K/l, 78F/16 &e. are l·inch &beets. 

Abbrevta.tlons.-U. 8. 8. denotes Upper 8nhordlnate Service. 

L. S, S. denotes Lower Subordinate Service. 
U. S. Oftieer denotes Upper Subordinate Officer. 

L. S. Officer denotes Lower Subordinate Oll!oer. 
P. L. 0. denotes Photo.·Litho. Office (Calcutta). 

P. z. Section denotes Photo.·Zinco Section· (Debra 
Dlln). 

D. 0. denotes Drawing Office. 
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INTRODUCTION AND SUMMARY • 

. 1. Annual Reports will be published, with efFect from this 
report of 1933, in two separate volumes as follows:-

Geodetic Report. 
General RepO'T't, 

Both of these reports are for the survey year ending 30th September, 
with the exception of Part 4 of the General Report (Map Publication 
and Office Work) which is ior the financial year up to 31st March. 

l'he Geodetic Reporl includes full details of all scientific work. 

Thie General RepO'T't only gives brief abstrncts of the Geodetic 
Report (vide Pctrt lH in the Table of Contents), but gives compiete 
repons of the survey operations of ·the oruinnry field parties and 
detachments. Abstracts II and IV (vide Table of Contents) su1uma;ize 
these latter reports and enable the reader to look up such portions as 
may concern him. · 

The first Index Map appearing at the end of .this l!eport shows 
the progress of modern topographical surveys and compilation. .Maps 
of sorts are of course available for all parts of the Indian Empire, 
but some of them are very old, and all previous to 1905 were based 
on the .old longitude of 1815 (which was over 2 miles out) and are 
therefore excluded irom the Index :1\Iap. 

Part 4 (Map Publication and Office Work), with the last five INDEX 
MAPS at the end of this report, shows the progress of map publica
tion on all scales, and contains reports on publication and issues, print
ing and drawing, and of such offices as the Mathematical Instrument 
Office, which have to conform with the finnncinl year. 

The obsolescence of the modern maps of India is shown in the 
second INDEX MAP at the end. · 

2. General. Brigadier R. H. Thomas, o.s.x., D.s.o., made over 
charge of the office of Surveyor General to Colonel H. J. Couchman, D.S.o., 
M.o., and proceeded on leave preparatory to retirement for 6 months, 

_ from th~ 1st Aprill933. 



2 INTRODUCTION AND SUMMARY. 

The post of .Assistant Surveyor General was filled by Major H. ~· C •. 
Meade, I.A., throughout the year. . . 

3 'l'he total cost of the Department for the pas~ finanCial 
• d' 31st "arch 1933 as compared with th11t of preVlous years, year en mg w. ' 

was as follows:-

1980·81 

Rs. 

Gross aotual cost ... 60,98,804(a.) 

Ded~et rnceipls and credits 28,81,869 

Nell a.olual eharges 87,67,485 

1981-82 I 1932-83 I' REJolABXS. 

&. Its. 

49,86,888(b)ja4,62,829t 

14,50,965 13,80,459 t 

(a) Inolu ding 
Rs. 2,99,160 
lor En~lish 
Chargee (Wgh 
Commissioner) 
on Stores, and 
IO&Iorpin bf 
excluwge. 

(ll)lnoluding 
llo. \,80 760 
for do. do, 

115 35 898 20 81 870 t tThe"'! figures 
' t 

1 1 Lr6 DOt fiual. 

Squl\l'O mi.les.l Square miles. I Square miles. 
Total ar•a. of survey of 

all kinds completed during l I 
lhe year. 61,678• 117,924* 43,683* * Vido page 15. 

4. Organisation. The retrenched organisation descr1bed m 
para. 4 of last year's General Report was introduced with full effect 
during the year . 

.All the · Indian .Army Officers in the department, who were 
previously borne on the Supernumerary List, were restored to the 
.Acti\"e List with effect from 27th July 1938. In future they will be 
required to qualify for army promotion. 

The arrangemente hitherto existing between the Survey of India 
and the Government of .Assam, under which the latter paid one-fourth of 
the salary of the Director, Eastern Circle, in return for Iiis supervision of 
local revenue surveys aa Director of Surveys, Assam, were discontinued 
from the 18th May 1983. 

Until 31st March 1936, when the new arrangements will be recon
sidered, the Government of .Assam will pay a contribution of Rs. 1,500 a. 
year to the Survey of India for technical advice given by the Director to 
the Officer in Charge, Assam Traveree Party and Drawing Office, who 
will be responsible to the local Government for the conduct of provincial 
survey work. 
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INTRODUCTION AND SUMMARY. 8 

The services of Mr. H. H. Creed were transferred to the Government 
of Assam from 1st May 1933, with a view to his appointment as Officer 
in Charge, Assam Traverse Party and Drawing Office. 

· From the 1st October 1932, the Officer in Charge, No. 5 Party, 
relinquished charge of . the post of the Assistant Director of Surveys 
Central Provinces, and Bai Sahib N. C. Puri, B.A., (Class II), has been 
permanently transferred to serve ae Survey Officer, Central Provinces. 
The Upper Subordinate Officer who was serving as Assistant Survey 
Officer to the local Government has also reverted to this department. 

Henceforth the Officer in charge of the Survey of Indin Party work
ing in the Central Provinces, or the Di:reetor concerned, will carry out 
general inspection of the local revenue surveys only when specially 
requested by the local Government. 

5. Notable events of the Survey year. 
Boundary Swrvey.-
CUTCH-MORVI BOUNDARY.-Mr. A. F. Murphy (Class II), No. 1 

Drawing Office, and Surveyor Najmul Husain and 8 Khalasis from No. 
1 Party proceeded to Riijkot on the 18th February 1933, in connection 
with the settlement of a boundary dispute between the States of Morvi 
and Cutch. 

11 square miles of the disputed area were triangulated and surveyed 
on the 4-ineh seale and traces sent to the Agent to the Governor General, 
Western India States, by the 14th May, on which date the party was 
disbanded. 

TRIPURA STATE BOUNDARY.-Captain Osmaston surveyed and 
marked the positions of pillars of 31 miles of the undemarcated boundary 
between Tripura State ll.Ild Chittagong Hill Tracts of Bengal. The civil 
authorities on both sides acct~pted the boundary demarcated (para. 89). 

Ell!ploratioo.-
Captain Osmaston, accompanied by three companions, made an ex

pedition to North Sikkim whilst on a month's leave. The party left 
Gangtok on 3rd October 1932 and returned there on 24th. Captain 
Osmaston climbed to nearly 20,000 feet, obtained some new information 
about little known pa•ses, and cheeked parts of survey sheet 77 D and 
78 A and Marcel Kurz's map of the Kiinchenjunga ntassif, made during 
the international expedition of 1930. His results will be incorporated in 
the next edition of the above sheets. 

Dr. deTerra. has furnished results of the surveys carried out by 
Khan Sahib Afraz Gul Khan in Kashmir and Jammu in 1932, and these 
are being mapped. 

The period of deputation of Surveyor Muhammad Ayub Khan, who 
accompanied Sir Aurel Stein in November 1981 in connection with his 
explorations in the Punjab and South Persia, baa been extended by one 
year with effect from the 4th May 1933. This surveyor's !-inch recon
naissance in South Persia in 1932-33 is being incorporated in the maps 
of that area. 



The reiults of Mr. H. St. J. B. Philby's compass traverse of 1932 in 
the Rub al Khil.li were received from the Royal Geographical Society and 
are being incorporated in the l/2M map of South-East Arabia. 

The revised edition of "The Geography and Geology of the Hima
laya" by Sir Sidney Burrard and Dr. A. M. Heron, was published 
(para. 26). The first edition of 1907 bad been rendered out of date 
by recent explorations. 

Khan Sahib Afraz Gnl Khiin, who retired on the 26th July 1933, 
was awarded in 1933 the Gill Memorial, for frontier and trans-frontier 
exploration and survey, by the Council of the Royal Geographical Society. 

Swr1Jeys i'llo T'l"iha.t Tmtory.-
A survey detachment, consisting of Mr .. Muzaftil.r Husain, C.H., 

(U.S. S.) and 7 khalasis, accompanied the column operating in the Lower 
Mohmand country. The detachment was disbanded after 2 months' work 
on 3rd October 1933. . 

- The following appreciation of the services of Mr. Muzaffar Hnsain 
waa received from the Brigade Commander:- · 

''I have formed a very high opinion of him. He. gets about 
"the country in a marvellous way with a minimum of fuss or 
"bother. He bas never given the slightest trouble to me or 
"my staff. On the contrary, he has always been most helpful 
"to us and bas given us much valuable information from time 
"to time". 

Two surveyors of No. 10 Party surveyed 753 square miles of unex
plored Niiga tribal territory between Burma and Assam. Their relations 
with the inhabitants were excellent throughout, and their Military Police 
escorts were withdrawn at the end of January (para. 104). 

. Ezereiaes Mid Ma.Mmwes.-
Captsin Angwin, B.E., took part in the Western Command War 

Game, 29th to 31st Murch 1933. Whilst the War Game was devoted 
·mainly to the functions of the higher Command, survey problems were 
encountered and discussed and the employment of the survey organisation 
received consideration. 

Air 8'UIMJey.-
Air photography of 7 4 square miles of Tripura State, already sur

veyed last winter, was carried out as an experiment to find out, by the 
preparation of a comparative map, whether such photographs could be 
used to quicken 11p the field work in this very intricate and densely 
afforested country. 

The accordance of the air survey with the ground survey proved 
so complete as, regards. outli~e, that it is inte!'ded to survey the outline 
of next seaaon s work ~ Tr~pura State by a1r methods, leaving ground 
sorveyors to enter h1ll features on the air survey compilations 
(para. 56). · · · 

: . Re8e~rch was continued by No. 18 (Air Survey) Party, with a view 
. ~ UDprovmg the accuracy of the determination of ground heights from 
Blr photographs (para. 56). ~ 



lNTRODUCTION AND SUMMARY. 

Tentative designs of air survey instruments have been constructed 
by the Mathematiclll Instrument Office among which are a tilt-recorder, 
a rigid head stereoscope and simple parallax-measurer (para. 57) .. 

· Deptti.ation of 0./ficers.-Owing to financial stringency, India with· 
drew from the Intern!ltional Union of Geodesy and Geophysics, and no 
official representatives of India were sent to the Lisbon conference of 
Sep~ember 1933. Dr. deGraaff Hunter, C. I.E., }I.A., SC.D., and Lt.-Col. 
Mason, M.C., R.E., of this Department, who were on leave pending retire
ment, attended the conference. 

Lectures.-Major Glennie, D.s.6'., II.E., while on leave in England, 
read a paper on ·••Crustal warping" at the Geophysical Meeting of the 
Royal Astronomical Society on 25th November 1932 . 

.Adventures and Casualties.- · 
The Surveyor General deeply regrets to announce the death of the 

following officers:-
Lieut. R. P. Buchanan, R.E., who died of cholera on the 4th May 

1933 in his camp at Mahadeb Bari in Tripura State. 
Mr. G. B. Scott, c.I.E., who died at Bournemouth on the 20th 

November 1932. He spent 38 years of very distinguished service in the 
Survey of India, mostly on the North-West Frontier and in Afghanistan, 
a.nd was also an authoritative writer on the tribes among .whom he 
worked. 
, Mr. Rohini Kumar Talapatra, ·B.A., Sub-Assistant Superintendent, 
attached to .No. 4. Party, who was killed at Loimora in Biimra State on 
the 15th April 1933 by a wounded tiger which he was following up. 
· Mr. Shashi Bhushan Shome, 'late Head Geodetic Computer, on the 
9th November 1932. He retired in 1904. 

23 Lower Subordinates and 8 inferior servants died during the 
year under report. 

Wild elephants interrupted No. 12 Party's field work in Tripura 
State, and the camp of the Director, Eastern Circle, was demolished one 
night and two khalasis injured. (para. 91). · 

DisWngu.ished visitorli.-Brigadier the Viscount Gorl, v.c., C.B.E., 
D.s.o., :u:.v.o., M.c., Director Military Training, Army Headquarters and 
Group Captain B. E. Sutton, D.s.o., o.B.E., M.c., Commanding No. 1 
(Indian) Group, Royal Air Force, visited the Office of No. 18 (Air Survey) 
Party at Peshiiwar on the 15th .March 1933. 

6. Appreciations and Awards. 
His Majesty the King. Emperor of India, has been graciously pleased 

.to appoint Dr. J. deGrsaff Hunter, M.A., sc.D., F.Inst.P. to be a Com· 
:panion of the Most Eminent Order of the Indian Empire. 

Major Glennie, D.s.o., u.s., has been elected a fellow of the Royal 
Astronomical Society of London. 

· In eonneetion with the work of the "Afghan Boundary Party", the 
.formation and disban-dment of which was noticed in parap-oph 5- of· last 
year's General Report, the following is an extract from a confi<iential 
letter from Captain W. R. Hay, I.A., Ollicer on Special Duty (F.oreign 
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and Political Department), to the Chief Secretary to Government, 
North-West Frontier Province:- · 

"Captain D. R. Crone, R.E., was in charge of the survey 
"party and was ably assisted by Subedar Fateh Mohammad 
''Khan." 

• • • • 
"Captain Crone and Subedar Fateh Mohammad Khan worked 
"at high pressure to get the boundary ma.ps ready in time 
"and were busy till 3 A.M. on the n1ght of July the 
"10/llth." 

In connection with the work of the three surveyors ot No. 6 Party, 
whose deputation to foreign service in 'Iraq was noticed in paragraph 5 
in last year's General Report, His Majesty's Minister at Baghdad has 
written to the Government of India:-

"The 'lriq Government further desire that their thanks be 
"conveyed to the Government of India for the loan of these 
" surveyors and for the excellent work done by them, parti
" cular mention being made of the helpful wOTk of Surveyor 
" M. Ghulam Mohiuddin." 

The Municiplll Board of Jhiinsi have specially acknowledged the 
vllluable work of a detachment of No. 20 (Cantonment) Detachment in 
connection with a large scale survey of Jhiinsi City during last field 
season. 

The United States Coast and Geodetic Survey have adopted and 
acknowledged a system of preparing star programmes for Talcott lati
tude observations which was devised by Mr. R. B. Mathur, B.A., of the 
Geodetic Branch. The system is described in Geodetic Report, Vol. VII. 

Matlwmatica! Imtrv.ment O.ffi.ce.-At the request of the Govern
ment of 'lriq, one of their employees, Mr. Abdul Sattar, received train
ing for about 6 mouths in the Mathematiclll Instrument Office in the repairs 
of optical instruments generally and in No. 7 Dial Sights in particular. 

Captain A. F. F. Thomas, D.A.D.o.s. (P), visited the Mathematiclll 
Instrument Office in January 1933 and discussed the stock of mathematical 
instruments and repair programme, in so far as it relates to supplies to 
the Army in India. 

The grinding of accurate spirit level bubbles has been undertaken 
in the Mat?ematics:I Instrun;>ent Office with satisfactory results, and the 
scope of th1s work lS now bemg extended with a view to reducing Home 
Indents. 

. . The Director of . Artillery and the Inspector of Guns, Coseipore, 
vtsited the Mathematical Instrument Office in December 1932 and dis
cussed the manufacture and repair of instruments. 

Fou~ survey pat~11rn clinometers have .been adapted, o.t the instance 
of Captam O~mmell, ll! order to ~he~ bubble adjustment by means of 
reve~se readmgs. Thts grea!ly mmpbfies the process of bubble setting, 
but ta no cheek on angle readmgs. They are being tested during the 
1933-34 field season. 



INTRODUCTION AND SUMMARY. 7 

A tilt indicator attachment for the F. 8 Camera, designed by 
Captain Crone, is under construction. The object of this is to photo· 
graph two small portions of the horizon on opposite e<)ges of the same 
negative as the vertical photograph. 

7. Personnel.-Oasualties, retirements, &c., were as follows:
Olass I O.ffioers.-Brigadier R. H. Thomas, c.s. 1., D.s.o., Dr. J. de Grnaft' 

Hunter, C.I.E., M.A., sc.D., F.mst.P., Lt.-Col. R. Foster, I.A., and Lt.-Col. 
A. H. Gwyn, I.A., were granted leave preparatory to retirement. 

Lt.-Col. L. C. Thuillier, I.A., and Mr. H. B. Simons retired. 
Lt.-CoL Campbell, D.S.o., R.E., confirmed as Director and promoted 

to the rank of Colonel 
Major Mason, M.c., R.E., promoted to be Lieut.-Colonel. 
Messrs. P. Simpson and C. H. Tresham, v.D., confirmed as 

Superintendents. 
Mr. D. K. Rennick, M.B.E., appointed as temporary Superintendent. 
Lieut. R. C. N. Jenney, R.E., confirmed as Assistant Superintendent. 
Lieut. R. P. Buchanan, B.A., B..E., died of cholera in the field. 
Class II O.fficers.-Messrs. F. B. Kitchen, Munshi Lal, B.A., C. 0. 

Picard, H. H. P. Butterfield, A. V. Dickson, D. N. Vasudeva, B.A., S. M. 
llt:urtaza, B.A., and Khan Sahib Afraz Gul Khan retired. 

llt:r. H. H. Creed was transferred to Assam Government and Rai 
Sahib N. C. Puri to Central Provinces Government. 

Four Probationers in Class ll service were confirmed. 
MiscellatneO'UB appoimt'7116'nts.-llt:easrs. A. Francis nnd Sadiq Ali, 

c:e., retired and Mr. A. R. Mukherji and StafF Sergeant A. Couzens died. 
Uppw Subordi'TW.ts Offiows.- Khan Sahib lit: d. Husain Khan, and 

Messrs. Md. Husain, S~awal Khan, C.B., V. R. E. Nayadn, M. L. Roy, 
and Quadir Dad retired. 

Messrs. P. S. Vengnswami and G. P. Rao, K.A., died. 
llt:r. R. K. Talapatra, B.A., was killed by a tiger. 
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·. II.-ABS'l'RACT OF SURVEYS IN EACH PROVINCE 
:. ·" AND STATE. . · .. 

8. The pri~e duties of the Survey of India are geodetic, topogra"· 
phicll) and geocrraphical, but the department is also developing co-op~rntion 
with local surv~y agencies, with a view to mutual economy, .and IS· now 
doinv a considerable amount of miscellaneous outside work on payment, 
besides advising and assisting Provincia.! Governments with loca.l and s_ettle• 
men' surveys as required. . . 

The followincr abstract shows the nature .and .locale of the field 
.. " operations actually carried out by the Department during the past year, 
grouped under the following sub-heads:_ · 

Air Surveys. 
E"Ploralion. 
Topographical Surveys. 
Foreat t;urveys. 
Cantonment o.nd City Surveys. 
Cad"'iral Surveys. 
Railway Surveys .. 

Riverain Surveys. 
Boundary Surveys. 
Geodesic. 
Framework. 
Levelling. 
Mjscell&neous. 

. Training. 

9. N. W. F. Province; · ~ 
.Air B'Urvey in T!riih and Mohmand Tribal territory, in Dlr Swiit ·and 

Chitriil Agency and in Kohiit and Peshii.war districts (pp. 37, 38). 
10. Baluchistan. . 

1'opographical su:rvegs. Revision _ surveys in Bolan Pass, Loralai, 
Quetta-Pishln, Sibi andZhob districts and in Kaliit State. (pp. 35, 36). 
11. Punjab, Punjab States and Delhi. . . 

Topographical B'Ur'lleys in Delhi Province, in Guj~ii.t, Gurgnon, Hiss!l.r, 
Jhelum, Kangra, Montgomery, Multan, Muzaffargarh and Rohtnk 
districts and Bahawnlpur, Chamba; Dujli.nn, _Jind and Loharu States. 
(pp. 34, 39). .. 

Correction 811.M16?/B in Attock, Dera Ghizi Khan, Gujrii.nwala, Gujrit, 
Jhelum, Muzaft'nrgarh and Shii.hpur districts (p. 34). 

Town 8'Ur11eys in Lahore (p. 34). 
Framewcn-k. Triangulation to control traversing in Karnal district 

and Patiila State. (p. 89). 
Triangulation in Bahiiwalpur State (p. 35). 

Rectangu.lation to 3,000 acres in Hissiir, Karnii.l and Rohtnk districts 
and in Jind and Patiii.Ja. States. Rectnnaulation to 25 acres in Delhi 
Province, in Gurgaon, Hissiir and Rohtak di"tricts and in Dujana 
and Jind States (p. 39). 

Leve~ling. Seco~dary levelling for the Bhakra Dam Irrigation Project 
m the Ambala, Karniil, and Rohtak districts and in Jind Kalsia 
Niibha and Patiiila States (p. 55). ' ' 

Tertiary levelling in Delhi Province in Gurcraon Hissir and 
Rohtak ~istric:s and in Dujana, Jind and Lohii.ru State; (p. 40). 
12. ~a.jputana ~gen~y, Ajmer·Merwara and Bikaner. 

Topogr~phtcal IMJ.T'!!eys 1~ AJmer-Merwiira. Province and in Bika.ner, 
J81pur, Jodhpur, Kishnngarh, Shii.hpura and Udaipur States 
(p. 41). 
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FramewOTk. Triangulation in Biindi, Jbilawar, Jodhpur, Kotab, Shih· 
purn, Sirohi and Udaipur States (p. 41). 

Triangulation in Bikaner State (p. 35). 
Levelli'f&!J. High precision levelling to connect the new Standard Bench 

Mark (Type P) at Blkaner with the old Indian level net (p. 13). 
· 13. Central India Agency and Gwalior. 

Frarn,ewOTk. Triangulation in Indore and Mandasor States (p. 41 ). 
14. United Provinces.' · 

Air su~eys. Re-survey in Bahraich and Sitapur districts (page 67, 
para. 117). 

Cantonment a'lld City 8'1111"Veys. Re-survey of Jbinsi and Meerut Canton· 
· · menta and original survey of Jhii.nsi Municipal area. (p. 42). 
Frnrn,ework. Traversing for cantonment surveys of Allshii.had and 
. Fyzabiid (p. 43). · 

Levelling for cantonment surveys of Allahabad and Fyziihii.d (p. 43). 

15. Central Provinces. 
Topographical BWI"Veys in Bhandara, Chanda and Drug districts (p. 47). 
FOTest BU'I"Ueys. Some reserved forests in BhandiFa and Chanda districts 

were included in the ordinary survey (p. 4 7). 
Frarn,ework. Triangulation and Traverse in Bhandii.ra, Drug and Raipur 

districts (p. 47). 

16. Bombay Presidency, States of Western India and 
Baroda. 
Boundary BU'I"Ueys in Cutch and Morvi States (pp. 3, 41 ). 

17. Eastern States .AgEncy. 
Topographical 8'1111"Veys in Athmallik, Bimra, Bas tar, Baud, Bouai, 

Daspalla, Kinker, Nandgaon, Narsinghpur, Pil-Lahara, Rairii.khol 
and Sonpur States (pp. 45, 47) and in Bastar State (p. 52). 

FOTest 8'1111"Veys in Bastar State (p. 52). 
Framework. Triangulation and Traverse in Bastar, Kinker and 

Nandgaon States (p. 47). 

18. Madras. 
Topographical 8'1111"Veys in East Godavari and Vizagapatam districts 

(p. 52). 
FrnmewOTk. Triangulation in Vizagapatam district (p. 47). 

19. Bihar and Orissa. 
Topographical8'1111"Veys in Angul and Sambalpur districts (p. 45). 
Fra'TMWOTk. Triangulation in Sambalpur district (p. 47). 

20. Bengal Presidency and Sikk.im. 
Air 8'11/MJeyB in Tripura State (pp. 4, 38). 
ExplOTation in Sikkim (p. 3). 
Topographical 8'1111"Veys in Chittagong Hill Tracts, Tippera district and in 

Tripura State (p. 48).· 
Ca11tonment su:1"!1eys. Re-survey of Jalii.pahiir Cantonment (p. 42). 
Fra'TMWOTk. Triangulation in Cbittagoog district and Chittagong Hill 

Trncts (pp. 48 & 49). 
Levelling. Levelling of precision to connect the levelling in Burma to 

the Indian level net via Chittagong (p. 13). 
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. · · 21~ ·Assam. . . . . . , 
Topographioat BWMJeys in Cichii.r and Sylhe~ districts (p.48, !1.9) and in 

Manipur State (p. 54). .· · · . • · · , 
FTatm6WO'I'k. Triangalation in Lushai Hills (pp. 48 and 54). 

"" B . . . '' IICI411•. urma .. 
Topo~hio~ ~~ys in the Chin Hills, Pakokku ~nd-,Uppex: anq ~ower 

Chin!l.Wln d1stncts (p. 54). . , . :. . :· . . . . . · .. 
Geodetio. · Latitude and longitude at 44 stations (p. ~2). 
Geodetic. Be-measurement of Mergui base and measurement of liase.s at 

·Amherst and Kalemyo, and their connection with Primary 'l;J::iangula· 
. tion ( • 13). . . . . . . · · · · · ·· 

· FTame1110'1'~.. Triangulation in the 'Chin Hills, Pakokku and· 'Upper and 
Lower· Chindwin districts (p. 54). Triangulati!in ip. the Chin Hills 

' (p. 49). . . . . . . . .. . .. · . . . 
. Traversing in the Shwebo and Upper Chindwili districts {p. p4). 

Lev.UNng. Levelling of Precision to connect the levelling in B11rlll& to 
. the Indian level net via Akyab and Minbu (p.'l3p . · 
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PART 2.-GEODETIC WORK. 

III.-ABSTRACT OF GEODETIC OPERATIONS. 

DIRECTOR :-{Dr. J. de Graall Bunter, ll.A., se.D~ 11. I.nat. P-t c.I.&., to 26-11-32. 
Colonel R. H. PbUilmore. D.&O., from 26·11-82. 

23. GeneraL-Besides geodetic work, the Director, Geodetic 
Branch, administers at Debra Diin No. iB Drawing Office, tbe.Forest Map 
OJJice, a Printing Section and a Photo.·Zinco. Secti011, whose work is re
ported in PU!rl 4 of this report, and also the following survey operations, 
which are reported in other parts of the Genera.l Report·:-

Le11eUing carried out in aid of special engineering projects, 
vide para. 101 ; 
Topographical Swrvey carried out by No. 1 Pa:rty (paras 64·67); 
Oant011ment Surveys (paras 68-71); 
Training School (in abeyance at present) . 

. 24. Geodetic.-Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, ob
servatory work (astronomica.l, magnetic, seismological and meteorolo
gical), important series of triangulation, geodetic levelling, precise lati
tudes, longitudes, azimuths, and gravity determinations in a.ll parts of 
India, and prediction of tides at 41 eastern ports between Suez and 
Singapore. 

These geodetic operations are fully described in the annual Geodetic 
Report of the Survey of India. The following is a brief abstract of the 
geodetic operations described in the Geodetic Report of 1933 which 
contains complete index mapa and detailed results. 

No gravity observations were made during the current year, the 
geophysical party being employed on observations of latitude and longi-
tude. · 

25. Observatory Section.-Bi-weekly time observations were 
continued, and a record of the longitude of Debra Diin maintained by the 
reception of wireless time signals from Bordeaux and Rugby. An electric 
drive has been installed on one of the larger transits, and an experimen
tal method of observation, devised by Dr. J. de Graaff Hunter, has been 
in regular use on the other. Both instruments have been working lllltis
factorily. 

On the completion of three years' work the observations for varia
tion of latitude have been discontinued. The variation found at Debra 
Diin has been much greater than those found at the international sta
tions. This is attributed to abnormal refraction, arising from meteorolo
gical causes, and it is hoped that light ·will thereby be thrown on the 
cause of anomalies which have been found at other stations. 

The invar wires of the base-mea.suring detachment were standardised 
at the beginning and end of the field season. Instability in the lengths of 
the wires has caused anxiety. · 

The usual magnetic, seismographic and meteorological observations 
have been undertaken. Measuring tapes and other instruments have 
been standardised and overhauled. Instruction in the use of instrum~nts 
bas "been ~ven ·to various officers. · 
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26. Computing Section.-The Computing Sect!on h~s .been 
largely employed on the computation and adjustment of mmor tnangula
tion in the North-West Frontier and trans-frontier areas. Sheet 34 has 
been completed, and work in sheet 35 is in progress. . 

All triangulation records of the Central Circle have been l?dged in 
the Computing Section. Adjustment of minor triangulation m sheets 
45 F, G, I, J & K was carried out in connection with the programme of 
No.1 Party. · . . • . . . 

The computations of the Diilbandin MertdJonal senes, observed In 
1931-32 by No. 15 Party, were completed, and the series was adjusted 
between its terminal sides in the Kaliit Longitudinal and Makran Longi-
todio al series. . 

The revised edition of the Geog'1'apk71 a-nd Geology of the Himalaya 
MOillnt4im &: Tibet by Sir Sidney Burrard and Dr. Heron has been edited 
at Debra Diin and printed by the Government Press "t Calcutta. 

The Geodetic Rep~»"t Vol. VIII, and the Handbook of Topography, 
Chapter XII (.Air Bwrveys) have been edited and printed &t Debra Diin. 

Two Indi&n triangulation pamphlets and addend& t.o 13 others have 
been compiled. Two Persian tria.ngul&tion pamphlets and tbe.addenda 
to 7 Indian triangulation pamphlets and 5 levelling pamphlets have been 
printed. Two Indian triangulation pamphlets have been reprinted and 
21 secondary levelling pamphlets reproduced by Geststner. . 

27. Tidal Section.-Tide-tables of the Indian Ocean for 69 
ports for the year 1934 were completed, and advance predictions for 
14 ports were despatched in December 1932 to the Admiralty and to the 
Hydrographic· departments of the United Statee and Japan. Two new 
ports, Shortt Island and Chiindbali on the Orissa Coast were included 
in these tables for the first time. ' 

It has been decided to discontinue prediction for Basra from 
January 1934. The riverain conditions there are such that the usual 
system. ?f prediction has never given s&tisfactory results, and the port 
autbo~ttes have found that they can obtain better results by.-applying 
corr~tons, based on local experience, to the Admiralty predictions of 
the tides at the mouth of the river. . 

_A~tom~tic registrations were continued at Aden, Bombay, C.olombo, 
Karachi, Kidderpore (Calcutt&), Madras Rangoon and Trincomalee. 
The d?spatch o! tidal diagrams from Basra' has been discontinued. Ob
serv~ttons of htgh and low water on tide-poles during daylight only were 
cotnBtmuebd at Akyab, Bhaunagar and Chittaaong The tidal observatories 
a om ay K'dd d Ra " · 

tb . . • 1 erpore an ngoon have been inspected by the port au onties. . 

for la~~~d La~tud~ and Longitude.-(No.l4 Party).-Observations 
··~os B e anf longttude were made at 44 stations spaced along a line 
- s urma rom the Chin Hill th h . • · . 
and Kyaukse districts and s roug the Lower Chmdwtn, Sagamg 
river at the tri-• ti f the So?-them Shan States to. the Mekong 

· These obsle~nc .on ° Bnt;n&, Starn and French Indo-Cllina. 
Burma and it is ~a~o~s provtde an accurate section of the geoid in 
departments will e ti oped that the Siamese and Indo-China. survey 
still bas to be eo con nne the work into their countries. This section 

nnected to work previously done in India., by observa• 
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tions between the Lushai Hills and Calcutta. 
Observations for latitude and local time were made with the pris

matic astrolabe, the observer's personnl equation being obtained by com
parative observations with a portable transit (with impersonal microme
ter eye-piece) nt every fourth station. Greenwich time was obtained 
from the Rugby and Nauen time signals. Geodetic position was obtain
ed by theodolite resection from existing triangulated points .. Tbe 
observer was Captain G. Bomford, R.E. 

Longitude was observed at Keng Tung, completing the observations 
necessary for a Laplace station there. · 

29 •. Triangul.a.tion and Base-measurement.-(No. 15 
Party).-During 1932-33 the Mergui Base, originally measured in one 
direction only with Colby bars in 1882, was remeasured in both direc
tions. New bases were also measured in the Amherst and Kalemyo dis
tricts and connected to primary triangulation, the former to the Burma 
Coast series, and the latter to the Manipur Meridional series. 

All the bases were measured with two pairs of invnr wires, one pair 
ineach direction. · · · 

30. High Precision Levelling,-(No. 15 Party).-During 
19~2-33 no hig;h precision levelling was carried out for the now level net. 

lu! buildings were encroaching on the old site of the standard 
bench mark at Bikaner, the Revenue Minister, Bikaner Stat•, aRked for 
the stone monolith to be moved and re-erected in a better site. Accor
dingly a detachment was despatched in 1930-31, which carried out the 
necessary check-levelling before the removal of the bench mark, selected 
a suitable site for its re-erection, ond left bench marks .in the vicinity of 
new site. The stone was re-erected last year and, .on completion of the 
Bbakra Dam work, in February 1933, No. 2 detachment undertook the 
necessary two miles of fore-and-back levelling to re-conn·ect it. 

31. Precise Levelling.-ln Bengal and Burma precise level
ling was carried out in the Chittagong, Akyab, Kyaukpyu and Minbu 
districts for the Indo-Burma connection (485 miles). This consisted of 
simultaneous double levelling of higher precision than that employed for 
norp1al secondary worl:, and is identical with the procedure employed for 
the le\"elling of the old Indian level net. . 

Reports of secondary levelling will be found under Section IX of this 
report· (para. 107). 
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PART 8. TOPOGRAPHICAL WORK. 

IV.-A.BSTRACT OF TOPOGRAPIDCAL WORK. 

32. The following tables show the progress achieved to da~e ~ 
the topographical survey programme ass1gned to the Department m 
1905

Tables A 4: B. The figures in Ta~les A and B publi~hed prior to 
1930-31 were found to be incorrect owmg to unsystematiC treatment 
in the past alterations in circle boundaries,· and accidental omissions of 
surveys by ~ne circle in an adjoining circle's area. . · . 

In order to make information readily available to the public regard
ing areas of modern surveys completed and published, the two tables 
have been recast and the areas are now given by scales and Mt by 
cftrcles, the latter being of purely departmental interest. 

It has not been found possible to calculate the figures . for each 
seale for each quinquennium between 1905 and 1980, and consolidated 
figures are therefore given. The figures which were entered in the 
report for 1930·81 have been found inaccurate on re-examination, and 
revised figures have been entered in Table A. 

Tables a I a~ a Ilaupersede Tables C and D of General Reports 
published prior to 1930-31 and have been introduced to facilitate a more 
accurate assessment of cost rates for all varieties of survey. The new 
Tables are divided into two sections, C I for survey in the field and C II 
for mapping in recess. 

A reference to these and to the map publication cost rates, ascertain
able from the Director, Map Publication, should- allow of a complete 
estimate for producing any map. · 

• 33. Progress. It was hoped in 1905 that modem maps on the 
1-mch scale would be _available for the whole Indian Empire within 
25 y_ears, but the work has been greatly delayed from various causes, 
and m 1918 the Secretary of State sanctioned a scheme for the reduction 
of the scale of survey in the lees populous areas. · 

Allowing for these reductions of scale to scales of l-inch and i-inch 
to 1 mile, a~out half the work may be regarded as completed by 1925. 

The~ IS however a t~ndency to revert to the l-inch seale in special 
cases . ow1ng to the pr~es•ng requirements of geologists and engineers, 
and m. accordal!ce WJth the ~odern militarx view that this is the 
smallest scale SUitable for tactico.I operations. Moreover some areas 
already survoyed on smaller scales have had to be resurveyed on a. larger 
scale. 

~ of ~ llt/,7'1Jeys has also become necessary in certain 
fro';Jt•er tr~cte and is badly needed in some other areas. The area 
rev1sed durmg 1982-88 is given in Table B. 

t ]~~ present position of the mapping of India is shown in the first 
wo ., .... ea; maps at the end of this volume. 
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Table A.-Progress of Topographical Surveys since 1906, 

Survey years. l-inch and land t-inch i and Hnoh 
TOTALS. larger ooales. ooalea. ooalea. ·-

Sq. mil~&. Sq. miles. Sq. miles. Bq, mile•, 

1906-80 ... 861,728 156,125 17,986 1,085,884 

1980-82 ... 68,204 22,115 7,948 98,26S 

1981!-83 ... 1!5,511! 9,188 ...... 34,660 

Totals to 1933 ... 1 950,4391 187,8781 26,9291 1,168, 746 

appro;ri7114ttly appro.nmatelg appro.nmaltl!J 
Ba.lance remwining 860,000 2~0,000 110,000 720,9~1 

Total programme 1.684.667 

Table B.-Revision and Reswrvey of above work dwritng the yean'. 

1981!-33 ... j 9.0381 Nil Nil 9,033 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-SS. 

Coet rato 

Areuin 
per~~q, milo 

(Ol' BCff') 

PA&'I'1' ARD LoOALI'I'1'~ 
IMJ.• milot of eacb ' Total C08tof 

De...,.sheetNoo. (oraorea) eaori~ '1'-1. the Held work jd
4
of eaell of work 

Obaneter ot ooaati'J'. Scsle. DeeeriptioD of s .... ,. oacription •zoludin~ of the anit. 
of work. pupU.an 

mon undor 
0 traiah•l· 

Sq. m. Jla. Sq. m. Ra. 

"A" Oompa.ny.-Punjab 
Agency. 

a.nd RaJputana 

P/aim and 0!'"" wooded l<il/s l-inch 'l'r1a.n11Ulatlon 89 0, 44 0 & G 1,600 2'8 1,600 
p,..,Jab plaim 000 l-Inch Original survey ••• 89 N & 0 1 4,660 8'1 4,660 67,748 

44 B & F. 
M1di1W1 /.til•, tuilh brokrn l-Inch Re-survey 000 D2 D 000 252 td) 

ground and awub. ' 
Plaim and .,.,. tuoodetl hills l-Inch Roviaion survey 48 H ' 

000 260 12'9 ' 
Bp1oial "''"0!1' 000 4-lnch Revision survey 441 82'"' 47'0 ' 684 000 

l-Inch Correction survey 48D &H 000 7,796' 1'2 
f-Inch Cor...,olion aurvey 89 J ... 88Jibl 0'6 
l-Inch Correction survey 48P&62D OOo l•l ...... ,8,17'7 

I 

"E" Oompa.ny.-Baluchistan. 
' 

High "'g~sd hills 000 1/60,000 Tr1a.DIIU1atlon 84E,I&J ... 1,4601•) 6'8 1,480 . 63,938 
Bugg•d hills -rollimg l-Inch Jleviaion ·aurve:v 

p/aUaUII with qarao v•g•- lt-lnch }novleion 84l,J,M,N&O 6'21fl 
( 

laUon ,...a O..t..miU...Uy !a-Inch aurvey 7,161 . .. 7,181 

oulfiviJIB<i upland """ lotvlttn<i plaift1. 
I 

. 

RKIIAaKtt. 

FRONTIER 
OIROLE. 

(ul Lahore Guid& lnl\p, 

(b) Fort" revision iu 89 J. 
It~) 110 mile& of ruotre ~u;o 

Kangra. Vallet Ba lwQ 
inserted. 

tdl Training Camp; 
1•1 Covering iatN&eotod 

· to and exolud' -1411 
~milos area of (f. 't. 

a.nglee. . . ' 

Ill The dilllerenl ocolee of 
nriaion BDrvey were in· 
t:ima.toly intaroonneotod 
and tho reYieion ~roo. 
Lm.mme llU there ore 

en treated ae • whole 
and a. combinod ooat 
mte oomputA:~d • 

-... 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

Coat m.l;e 

Areuin 
p••"''· mil< 

(or acre) 
PAa'rY AND LODALl'l'T. sq. ron~· of each 'rotal colt of 

DegtOOI!heetNoo. (or acre& I description Total. the field work R8111ABW:II. Ch1Lmeter of country, So&lo. Deteription of Sut"vey. of each of work of tho unit. 1IGIIOriptiun excluding 
of WOl'k, pupilMo.nd 

men under 
training. I 

No. 18 (Air Survey) Party.-North-West Sq. m. Ro. Sq. m. Ra. FRONTIER 
Frontier Province and Kashmir. CIROLE.-

Opm m~tdium l'illa ... l·lnoh Planelable control 88 0 80 0'7 80 40,896 Contd. ... -(air survey). 

Sleep partly umodetl tJWt&.nt· li·lnoh Original .u- eur- 88 K&O ... 801 49 
•ino (3,000-11,000 fool). voy. 

M•diu.m hilla toith opm eul- ll·lnoh Original air 8111'· 88N ... JGO 92 461 
tiva.f6d valley,, vey. 

OzJtm plaim an(l lotu broken S·lnoh Uevision air sur- 88 N ... 882 26 
/.&lit. 

' 
vey. 

Ditlo ... ll·lnoh Boviaion air aur- 880 . .. 448 8'4 '780 
vey. 

Plt~ttll AM lotu foot hill• ... l·lnoh Ground revision ij8 I[ ... 817 18 3!'7 

Plc&i711 a.n<lloto brok1n hill& ll·lnoh Accessory grouud 88 0 ... 498 0'2 498 
work. 

Modium hill• with apo" m•l·; 
titudoli V mlkga. 

l-Inch Rapid air survey 88N ... 90 •8'8 90 



TABLE C I.-FIELD WORK.-Areas and Cost rates of S,urveys, 1932-88. 

Costmte 

Areal in 
parsq. mile 

('or acre) 

PARTY J.ND LOCALl'l''l!'. 
eq. mile• of each Total co1t of . De8J808boetNoo. (or urea) eeoription Total. tbe field work .R••••uts. ofeooll of work 

Charaeter of oonot17. Seale. Deocription of s .... y. . ·-ptioa ueloding 
oftbo .... tt. 

of work. papilaan! 
monando 
training. 

No. 23 Party.-Pw:ijab. Sq. m. Rs. Bq, m. Ra. FRONTIER 
OIROLE.-

Flat o11ltivated plaim intn~ 4-lnch Original Irrigation 44 0 & P, 1,479 26'49 1,4'19 !1,54,636!•1 Cone/d. 
•P•"•i/, toi.tk toruli, long survey. 58C, D a: H. -
grtu• ttnil lr•a. (a) lnoludtug 

Triangulation to san & c ... 577 8'69 57'1 computa. 
tiona. 

control tri\VCl"· 

:Jing(fl)o (b) lnoluding oost untl etu· 
bedding of markstouf.!s, 

'5aC,\G Tmveraiog and ... 2,804 14'08 !<1,804 
rectangula.tion (e) Excluding expon•lit.ure 

to 8,000 Acres(o:) 
on 1e00ndary levelling 
by No. 18 Party. 

• tbJ • 

Rec tn n guln tion 44 0, 2,051 77'15 2,061 
to 2lS aorel{b). 5SC, D, G&H. 

Tertiary levelling 44 0 & P, 1,828 19'89 1,3!18 
58 C,D&H. 

I I 

. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

Cost m.to 
pereq.mil£1 

Areas in (or o.oro) 
PARTT A. NO LOOAr.ITY. sq. mile" of each 

'l'otu.l cost of (or &eres) description Degroo Sheet Nos. of eo.ch of work Total. the field work 
ChnnLCt.cr oF country. Smlc. J)eaoription of Survey, description exclndin« of tho unit. 

of work. pupileo.11d 
meu unde 
t.raioing. 

Sq.m. Rs. Sq. m. Rs. 
No. 1 Pa.rty.-R8,iput8.na. a.nd Central India. 

Agencies, and Ajmer-Merwft.ra. 
\ 

Open Jl"l atul l01o •antl hilt. l-inch Original eurvey 46 F, I, J & K ... 4,510 6'5 1,12,991 

Ot••n jla.t Mid low /1ilfR, l-Inch Originol •urvey 46 G&K ... 1,485 12'9 
Jairly1usU tuood~d. 

Covered ruitl& nunurrou& l-Inch Original survof 46 G&K ... 448 2'7 6,388 
small l&illl, CtYmpa,rativaly 
u·nfortattd. 

Partir! loillu a.nd pa.rtlu !-inch Trtangula.tton 46 K, 0 & P ... 6,471 1'9 
tntdrtlating plaitur. 

Pt>rUy t/uJ high Anwalli l-inch Trlangula.tton 46G ... 1,886 2"8 8,358 
mng• 4fltl ,.ruy utulula· 
ling plaitu. 

JtK~IARKK, 

GEODETIC 
BRANCH. 

... ... 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

Coet n.te 

Areaa in 
!P?roq.mil 

Cor u.oro) 

PA&'f'l' AND LoOALITT, 
sq. miles of e~tch Total ooat of 

J)egreolll>edNoo. (or 8.01'611) doaurlpt.ion Total. of e..eb of work the fi.t•ld work RltMAilKS. 

Oharaot.er or OODDtr,. s ...... _.....,ora....,.. ~;•pt• ezcludin~ oflhe ad. 
of:or~ pupils an 

n-en unde 
training . 

. 
No. 20 ~Cantonments) Detachment.- Sq.m. Ro. Sq. m. Rs. GEODETIC 

Unit Provinces and Bengal. BRANOH.--
Pla.im Oatatonment• ... 16-iooh Traversmg ... 68 G& J ... 9,808 0'4' 43,494 

~ aorea. peraore 
(169 

L. miles.) Allabibid and Fpibiid 
Ca.utonmentl. 

Dillo ... 64·inoh Traversmg ... 08 G & J ... 21 acres 10'4 per 
(8'8 aore. Allahoibid and F1aabid 

L. miles.)' 
Bii.sftre. 

Oong11Bt~il Ml1J1Zr&J. 182-iooh Traversmg 64 K 9.707 ... ... ... 878 acres 8'2 
(26 I pttr aore acres Jbinsi City. 

I,, miles.) 
• 

P!aim Oanlonmrnt.o ... 16-lnoh LevelliJlg ... 68 G &J ... 9,808 0'1 9,308 Altabaood n.nd. Fyziibiid 
acres. per acre acres Ca.uton,ment.a. 

(89 
L. miles.) 

Hilla Oanlonmmt.o ... 16-tnoh . Be-survey ... 78 A . .. 82 18'1 Jalap&hii.r Cantonment.. 
acres. per nero. 

Dillo ... 64-tnoh Re-survey ... 78 A .. . 5 69'0 Jalap&hir Biilill. 
acres. l per aero 



TABLE C I.-FIELD WORK,-Areas and Cost rates ofSurveys,1932-SS. 

Cost N.te 
per~:~q,mile 

.A.rea.e in (o-raore1 
PA.&TY A.JfD LOO.\LJTJ'o aq.miles of eaob 'l'ot.al OOit of 

Do,...Shoot;l!loo. (or acral deseriptiou Total. tho ftold work of each of work Oh&raoter of OOQDbJ'. Seale. Deaoription of Sun&J. 
~~ptioa ezeludiag of the unit. 
ofwor~. pupilaand 

men ande 
tra.ining. ' 

Sq.m. Ra. Sq. m. Ra. 
No. 20 (Oantonmente) Detachment.-

United Provinces and BengaJ.-Conc/d. 
Canton.numta (undulaling 16-tnoh Re-survey ... 64 K ... 6,264 2'8 

gromrd), acroa. per acre 

Canlo..,nmt 6oi.tir1 ... 64-tnoh Re·aurvey ... G8G&B,64K 864 28'8 
aores. per acre 

Canlonononl•, flat tmd fai•ly 16-tnob Re-survey ... 58G&H ... 9,596 0'9 
open, 6ul cono .. t.a ... acres. per aero 
part.. . 

C<~nue.t•4 c\ly """" ... 13!!-tnob Original Burvoy 54 K ... 878 8'4 16,619 
acres. per acre acres 

-, 

RKMAUICS. 

GEODETIO 
BRANOH.-

~ 

Jhibsi Cantoameat. 

' 
Meerut and Jl1inal Bid:re. 

Meerut Cantonment. 

Jbin•i Cit7. 

... ,_ 



TABLE 0 I-FIELD WORK.-Areas and Cost rates of Surveys, 1982-83, . 
Oootn.te 

Aroasm 
~aq.milt 

(or aore) 

PARTY AND .LOOALITTo 
Ill· miles of eaeh Total coat of 

Degree Sheet Noa, (or acres) daaoription 1'ota.l. 
~\Ch of work tbe field work RRMARKio 

Oluu11ctor of oouotq. Scale. Daoription of Survey. ..... -= of the unit • 
of work. 

0 
pupUe 
mea unde 
tratoiog. 

Sq. m. u •. Sq. m. lis. EASTERN 

No. 4 Party.-BihB.r & Orissa. CIRCLE. 

J"nul• cltul /mil a.1ld: plain•, l-Inch Origina.l ... 78C&D ... 4,511 18'6 1.04,6111(" (o) Includes Ua. 1,832 for 

toilh .,.,..,,..,, .. ,, ""'"""""" 
traiaioe:: of pu~ and 

... 11•• """·lfling ...... 
o.penditoro on alcmtta 
Revision Survey nod 

l-Inch 
Ohandipur Artillery 

Ditto. Supplementary 78 C&D ... 1,035 18'4 6,646 Ra.uge Survey. 

:!:'fo. 5 Pa.l'ty.-Oentral Provinces. 

Loto junglo COtJIJTetl AiU. ... 1-inoh Triangulation 64H&K ... 8,095 6'6 8,096 97,4101•1 

Plaim, ....,.u" open •ntl l·inoh Traversing ... 64G&H ... 8,517 2'6 3,617 
culnvatetl. 

(b) lnoludos 320 aq. miles 
OOibpleted b7 men 

.(.ow ju.nglo COtJer•d loilllantl l-Inch Original survey ••• 64 D 8,828(0) 16'8 8,828 
under tmining • ... (c) Ioclud.. cost of 

plaim. 
men 

under training, Rs. 
17,600· 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

Cost rate 

Arens in 
persq.mile 
(or aore) 

l .. ARTY AND LocALITY. 
sq. miles of ea.oh 'fota.l cost of 

Degree Sheet Nos. (or acres\ det~criptiou Toto!. the field work JtJcMARKl', of each of work Claaraater of country. Seale. Description of Survey. ~escription excluding of tho unit. 
of work. pupils and 

men under 
training. 

Sq. m. R•. Sq. m. Ra. EASTERN 
No. 12 Party.-Assam, BengaJ, and Tripura cmCLE.-

State. 
c~ 

M~dium and high jungZ. l·ineh Tr1an11Ulat1on 84 B' ... 4,898 4"1 4,398. 94,664(• C•) lnoludes lts. 880 ou 
olad l•illl ... Ohittagong a.eoountor coat of train· 

ing and Us. 1,727 011 
Bill TracZ. and Lushai accoant of as llnea.r 
Billa. miles of snpplemeo.tary 

traversing. 

Low intrica.te hills covtJred 
tu·it1• drnse J'ungle (mostly 

l-Inch 01·igino.l survey •.. 79 M ... 1,506 48"7 

bamboo) toith occasional 
mdtivation, ... Tripura 
Slat•. 

M•dium l•illll couerod with 1-lnch Original sttr\·ey ••• 88H ... 52 107"5 1,558 
thm• jungl•, moolly hetwy 
Citnb4r, in Ctlcluir dt.triGt. 
of Aaaam. 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

A~ In r_~:;:. ~) 
PAKTr ANII Lo~ALI'l'r. l_;;.;;i 'l'ot.al oott of 

Degree Sheet Nos. 
-~f,w~! 

Total. the tield work 
Oharao~r of ooantry. Scale. DeeorJption of Survey. of the unit. 

1 or wort. 
1me11 '· u_nder 

No. 6 (South India) Pa.rty.-Oentral Provinces Sq. m, Ro. Sq. m. Ra. 
~dM~. . 

c .... taz p/.ltll•, wootl<Jil hillo 1-Jnoh Original survey ... 66F,J', X&O ••• 4,768 16'7 88,911 
and undulating country. 

I 

Tkkkly ruoodotll•ill• ... 2-Jnoh Original survey ... 66 F ... 22 25'5 4,805 

Ditto ... l-inch TrlaDgulat1on 66 F ... 568 6'6(•1 663 

RllfABIC8, 

~ 

I<~) lnolada~ 001~ of 001npu-
t.a.tiou • 

• 

.. ... 



TABLE C I.-FIELD WORK.-Areas and Cost rates of Surveys, 1932-33. 

Coatmte .. per sq. mile 
Areas in (or a.cre) 

l)ARTY AND LOCALITY. 
sq. miles of each 1.'ota.l cost of 

Degree Sheet Nos. (or R.cres) description Total. the field work lt1CMA.Rk8, of each of work Oh&mcter of country. Scnle. DeaoriptioD of Snrve7, description excluding of the unit. 
of work. pupils and 

' 
men nude 
training. 

' No. 10 (Burma.) Party.-Upper Burma.. Sq. m. n.. Sq. m. Ra. INDE-

J'unglo cover•d lc.illa np to l-inch Trlantlulat1on 84F 000 2,970 2'15 2,34,655 
.r.l!i.l'l. ~s. 

PA 
about 4,000 feol. 

.Tung!• covered hills be;otv l·inch Trla.n«ula.t1on 84 I & J 000 2,180 10'16 6,100 
4,0001••1. • 

J'ung!o coverecl hills ·roith l-inch Traverse ... 84 I 000 1,188 14'69 1,138 
pa.tc1&el of cultivation. 

Bills up lo nboul 4,000 feet. Hnch Original Survey ,,, 88 K 000 758 6'79 
D~e ju;1glo. 

L01U iuttgl-4 covered hill a 
(wav.,.ait~g). 

l-Inch Original Survey ... 88L,84I,\.J oo• 807 54'52 

Loto junglo covered . /Jill a l-Inch Origioal Survey 88 L, 84 I&J oo• 1,681(4) 88'68 (a) lnl'lludru~ 29 BqWlol'8 milOfll 

with tome cultiva-tiofl. of reYiaioa •urvey. 

(Wa.t11rait1g and rc.seclion). 

' 4,019<&) J'ungl• tJOUired /Iilla up to l-Inch Original Survey oo• 84I&J 000 1,842 26'62 ti) EJF:olodosl4~~qaare miles 
8,000/••t. reported in nceu 

in Genaral Beport for 
1931-39. 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1932·33. 

PJ.RTY AND LoCAJirrT. Cost rate Total 
Degree Sheet Nos. Area.. per eq. expeDditure OD RBIIABES. 

Claa of Work. mile. recess work. 

Oompany.-Punjab & RS:jputana Agflncy. 
Sq. JD, Rs. Ro. FRONTIER 

"A" CIRCLE. 

l·ineh tr1a.llllulat1on ••• ... Computation 89 0, 440 & G 700 '82 674 
(part). 

. 

Adjuolmenl and compila· ... Tr1aniulat1on 48A,D,E,F ...... uoooo 2,008 
lion for Lambert Grid 
Pamphlels ol pre·l925 
triangulation. 

Graphicol adjuolment and ... TrJ.a.ngulatlon 88 M, N & 0, ······ ...... 8,006 
compilation of pool-1925 87P,42D&H, -
lrian!Jll)allon. 48 A, B, E, F. 

Supplying of trtangulatton dais for field campo, 6 D. 0, 89 O, 44P&J, ...... . ..... 485 
and D. G.B. 52 D, 88 K. 

Resootion Stat.iona on the ... Compul&lion ... SSM ... . ..... . ..... 253 
Indo-Afgb&n boundary. 

MiscelJaneous ... . .. Oomputa.tions ... . ..... . ..... . ..... 469 

Ol'iginnl ... ... lHnch Fair mapping . .. 48 G, 88 H, 5,187 5'0 25,982 
39 N & 0, 
44B&F. . 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1932-33. 

PARTY AND LOCALITY, Co11t ro.te 'l'otnl 
Degree Sheet N' os. At-en, per sq. czpeuditure on ltP.:MAJf.K~. 

Cln.ss of \\ .. ork, mile. recess work, 

Sq. m. R•. Rs. FRONTIER 
"A" Company.-Punjab & R8.jput8.na. Agency ' 

CIRCLE.-Contd. 
-(Cone/d.). 

' 
Originn.l ... ... l-Inch Fair mapping ... 42H, 48 I ... 7,668 1'0 7,826 

Lnhoro Guido Mnp ... 4-lnoh Fnir m·apping ... 441 ... 82 25 2,028 

MiscollancouR Drawing .•• ... ...... ...... ...... . ..... 8,110 

"E" Company.-Baluchistan. 

Revision ... ... 11-tnch Fair mapping ... 84 I,J, M & N. 1,818 5'1(n) 6,709 (R) Jnclndel COmplete r8• 
drnwing of anme aheeta 
and heavy corrections 
to others. 

OriginAl ... ... 1!-lnoh Fair mapping . .. 84L,84 P ... 1,666 «•• . ..... (6) Aa this wae oommeneed 
in Jlf3l and aot yet 
completed, owing to 

Original ... t-lnoh Fair mapping 35! 2,118 <•• ...... redaction in pereoa. ... ... . .. net, coat mte eaanot 
be computed. 

1/50,000 Trlanllulation ... Computation ... 84E, I, J ... 1,460t•• 1'8 2,691 
(c) Excludes 4-10 ;\' milea 

of G. 'J'. triaa et. 



TABLE C 11.-RECESS WORK.-Cost rate for Computations and Fair mapping, 1932-33. 

' PARTY AND LOOALI'I'1'. Cost rate Total 
n..,..sh~Noa. A .... pe,..q. e:r.penditure on RIUIARKS. 

om •• of work. mile. reeesa work. 

No. 18 (Air Surve:y) Pa.rty.-N. W. F. P. Sq. m. lls. Ro. FRONTIER . 
CIRCLE. Cone/d. 

Original ... ll·lnCh Fair mappiDg . .. asK, M& o. 650 10"0 6,478 
' 

POHhiiwar Guide Map ... 6-lnch Fair mapping ... 88N&O ... 25 157'0 8,988 

No. 23 Party.-Punjab. ' 

Completion of original 4-inoh P. T. Socliooa for reproduoti.on 44 0 & P, 
68C,D&H. 1,479 11'76 16,728(") (a) E:r.oluding D. 0. coats. 

4-inch contour sheets ... ... Compiled mapping 44 0 & P, 
68 C,D& H. 1,'479 9"26 18,174(q) 

Reprod\lolion and prinling 
of 4-inoh maps and apot 
level oho.1·te. 

... Compiled mapping 44I,J, M &N 1,524 6"07 8,908 

Tertillry levelling compu· ... ... 44 0 & P, 1,828 10"66 18,6101•) 
tutiona and compilation 68C,D&H. 
of spot level charta. 



TABLE C 11,-RECESS WORK.-Cost rate for Computations and Fair mapping, 1932-33, 

PARTY AND LOCALITY. Cost rate Total 
Degree Sheet N oa. Area. per sq. e:r:penditure on REMARKS. 

Cla.a of work. mile. recess work, 

-

No. 1 Party.-Rajput&.na and Central India Sq. m. Hs. Rs. GEODETIO 
Agencies, and Ajmer-llllerwira. BRANCH. 

Original ... 16-ln~h Fair mapping ... 4GG&K . .. 1,878 9'8 

Original ... l-Inch Fair mn.pping ... 46 F, I, i& 0 6,381 2'7 

TrtangUl9.tton ... l-inch Computations ... 
46,224 

46 G . .. 1,885 0'3 

Tr1&n11Ul9.tlon • ... l-Inch Compu.ta.,ions . .. 45K,O&P ... 6,471 0'9 

No. 20 (Cantonments) Deta.chment.-United I 

Provinces and Bengal. · 
Traverse ... 16-inch Computations ... 68G&J . .. 9308 acres 0'8 por 8,018 All&biibid and Fyzibid 

acre. Ca.ntonmentll. 

Traverse ... 84·inch Computations ... 6BG&J ... 21 acres 17"6per 869 Allahii.bii.d and FYJ~iibid 

acre. Ca.ntonmeots. 

Traverse ... 182-inch Computations ... 54 K ... 878 acres 1"2 per 484 Jh&nai City. 

acre. 
Meerut, Rinikhe~ Jhii.md, Ro·survey ... 16-!nch Fair mapping ... G8 G, H & 0, 9491 acres 1"4per 18,876 Lebong and alapabiir 

64K,78A. acre. Cantt.. 

Re-survey ... 64-!nch Fair mo.pping ... S8 G, H & 0, 251 acres 14'7 per 8,699 Meen1t, Rii.nikhet, Jhii.nal 
and Je.lap"hiir Cantt. 

54K,78A. acre. Diizii.N .• 



TABLE C II -RECESS WORK.-Cost rate for Computations and Fair mapping 1932·33 • ' 

' 
' . 

P.t.RTr uo Locur.l~r. Coat rat. Total 
Do.....,SbeetNoo. Area. per "'• apenditureon R~tll.ARJ:s. 

CLASS o• WOBL mile. recesa work. 

. 

No. 4 Party.-Bih3r & Orissa. Sq. m. Rs. Rs. EASTERN CIRCLE. 

l-Inch 000 OOo oo• Fair mapping 000 78C&D 000 4,714(•1 8'7 40,977 (a) 8S2 aqua.re mUot dra.1m. 
by No. 12 Party (E. 0.) 

No. 5 Party.-Central Provinces and Eastern 
e:r.cluded. 

States Agency. . 
' 
. 

• l·inch Triangulation ooo Computations 000 64H&K ooo 2,540(&1 0'6 

} 
(b) Excludes compntution 

of 555 sq. miles remo.in· 
l-inch Traverse 000 ... Computations 000 64G&H ooo 8,517 0'7 82,857 ing for completion. 

\ 
Original l-Inch 000 ... Fair mapping 000 64D ... 8,828 8'6 . 

-
No. 12 Party.-Bengal, Assam Bihar & Orissa 

and Tripura State. ' . 
l·inoh Triangulation ... Computations ... 84B . .. 4,898" rs 

) l•lnCh ... ... .. . Fair mapping . .. 78C&D,79M, 2,~54to1 12"8 
42,089 ( ") Includes 3 ebeote 

BBH. (83S sq. milea) drawn 

' 
for No.4 Party (E, C). 

!-inch 000 ooo ... Fair mapping ... 83D&H ... l,lGS 8'1 

. 
' 0 



TABLE C II. RECESS WORK. Cost rate for Computations and Fair ,., 1932-33. 

PARTY AND LOCALITY. 
Degree Sheet Nos. 

Costmto Toto.l \ 
Area.. per sq. expenditure REMARKS, 

Class of Work. mile. OD recess work. 

. Sq. m. Rs. Rs • ~ No.6 (South India) Party.-Bombay, Central 
Provinces, Madras and Mysore. 

Original l-inch ... ... Fair mapping ... 65 F, J, K&O 4,788 s·o 
Originol (a) ll·1nch ... ... Fair mapping .. . 65 F ... 22 2"5 (a) Origiaa.l plaDe-to.ble 

completed u fair-
1·1nCh Compiled mn.pping 48M,N&O, 20,880 0'6 sheet. ... ... 

68 I, M&N, 
65 F & J. 71,881 

l·lnCh ... ... Compiled mapping 48, 67, 68, 65 & 82,480 0'6 
66. 

Colour Palloms ... ... ...... ...... 62 Sheets • 26'6f•J (6) per eheet. 

1-ineb Tr1.mgula.t1on ... Computations ... 65 N, 74 B ... 4,000 0"8 



' 
TABLE C 11.-RECESS WORK.-Cost rate for Computations and fair mapping, 1982-83. 

. 

PARTY AND LocALITf, Cost nate 'l'ota.l . 
Degree Sheet Nos. Area. per aq. oKpeoditnre em. Raii.&.Ril8. 

ClaaofWork. milo. ,....work. 

No. 10 (Burma.) Party.-Upper Burma.. 
Sq. m. Rs. Rs. INDEPENDENT 

PARTIES. 
' 

<?rigina.l ... ... f-inch Triangulation 84 F ... 2,970 1'89 4,186 

~riginal· ••• ... l-inch Tr1angnlatlon 84 I & J . .. 2,180 0'57 1,204 

Original 
.. 

l-inch Traverslnll -f"' ' 1,138 0'69 780 ... . .. 
Original sheets . . .. 1-lnoh Fair mapping ... 88L,841&~ 8,280 9'58 81,424 

Compiled ohoolo ... 1-lnoh Fair mapping ... 
1

85 N ... 659 8'28 2,181 

Compiled sheets ... i-lnoh Fair mapping . .. \ 88 K, lo, P, N, 8,841 1'81 15,992 
98 A1 96 N. 

Compiled sheets ... 1-lnoh Fair mappiog. ... 94D,96N ... 9,284 0'4 3,780 

Colour Palloms ... ...... ...... . ..... 29,124 
. 

noooo 8,914 

Office copy oorreotions and Miscellaneous Work ••• I ...... ouooo ······ 14,169 

I 
I 

"' l¢ 



88 

V.-SURVEY REPORTS, FRONTIER CIRCLE. 
DIBECTORS :-{Colonel H. J. Couchman, n.s.o., 11.0., to 23-10-82. 

11 S. W. Sackville Hamilton, u.s.o., from 24:-10.32. 
34. Summary.-The 11-nits administered by the Frontier Circle 

were 'A' and 'E' Companies, Nos. 18 and 23 Parties, and No.6 
Drawing Office. 

35. Tra.ining.-One Class I Officer on probation who joined 
'A.' Company in May received training in air survey in addition to his 
ordin&ry training in that unit. 

Three Soldier Surveyors were under training in 'A' Company during 
the field season, of whom one was reverted to his regiment. 

36. SpeciaL-The Officer Commanding 'E' Company took part 
in the Weetern Command War Game held at Quetta at the end of March. 
The advantages of maintaining the nucleus of a survey company perma
nently at Quetta has become increasingly apparent. -

During the year the Western Command Intelligence Course Class, 
the Intelligence Liaison Officers' Class and the Staff College senior 
students visited the office of 'E' Survey Company for brief lectures and 
demonstration of map making and reproduction. 

Further details of the military training carried out in •E' Company 
are given in para. 49. 

37. The Field work of units was as follows:-
'A' Swrvey Company. Topography on the l-inch scale in 

sheets 39 N and 0, 43 H, 44 B and F and 52 D. 
Revision of Lahore Guide "Map on the 4-inch scale in sheet 44 I. 
Correction of existing l-inch maps in sheets 43 D and H. 
Verification of certain corrections on the l-inch scale in sheets 

43 P and 52 D, and on the j-inch seale in sheet 39 J. 
Triangulation in sheets 39 0, 44 C, D ·and G. 
• E' Swrvey Company. Revision surveys on the 2-inch, ll-inch 

and l-inch scales in sheets 34 I, J, M, N and 0. 
No. 18 (Ai'l' Swl-vey) Pa'l'ty. Compilation of original air surveys 

in sheets 38 K, N and 0, and revision surveys in sheets 38 N 
and 0. 

Ground revision on the l-inch scale in sheet 38 K. 
,No. S3 (Imgation Swrveys) Pllll'ty.-Special topographical survey 

on the 4-inch scale in sheets 44 0 and P and 53 C, D and H. 
Trianaulation in sheets 53 B and C. 
Trave~sing and rectangulation to 3,000 acres in sheets 53 C and G. 

· Tertiary levelling in sheets 44 0 and P and 53 C, D and H. 
Rectangulation to 25 acres in sheets 44 0 and 53 C, D, G and H 

'A' Survey Company. 

0~ 0 ...!" Lt.-Ool 0. G. LewU, O.B.B., B.B., """' 21-11-32 to 23-8-33. 
{

Ma.ior T. M.. M. Pe.oaey, B.a., to 20..11-32. 

MAma •'Af·- Lieut. R. H. Same, a.sc., a. B., from J.l-3..33 to 24-9.88. 
'Major 0. Slater, lf.C., a. a., from 25-9.33. 

38. GeneraL-The field head-quarj;ers of the Company moved to 
Peshawar and occupied the same building as No. 18 Party, opening on 
the 20th October 1932 and closing on the 18th Apri11933. 
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The whole Company recessed at Murree, as there was no summer 
programme this year.. . . 

Most of the Company was employed on l-inch original survey in the 
Punjab plains arou?d ~u}tiin. and so.uth of ~ontgo~ery. . . 
. Due to extens1ve n-ngation proJects, th1s area IS now on the.·. whole 
highly caltivated.. There are however many large tracts o~ IB?d m the 
area which are still wholly or partly undeveloped. ColoDlsatwn of the 
:area is proceeding in conjunction with the building of tho canal systeDIS, 
so that in a few years time the whole country will be fully developed. · 

Tbirtyone l-inch sheets of. co~rection survey was also carried out 
in· Bhaun, Jhelum and Shiihpur distr1cts. 

The training camp this year carried out resurvey on. the l-inch scale 
.in the KAngra v11lley. · · 

39. Personnel. The average strength of the . Compan,i :during 
'the year was one Class I, 2 Class·n and 5 U, S. officers, 26 survey~rs, 
4 draftsmen, 5 computers, 3 clerks and 3 soldier surveyors. . . ·. 

Mr. Cbiragh Shah, on his return from the field, was transferred to 
•E• Company in May 1933. · · 

Mr. E. R. Wilson, B.A., joined 'A'. Company from No. ·6 Party in 
July 1933. . .. 

40. Areas Surveyed. 
4,660 sq. miles of l-inch origini>l survey; 

252 sq. miles of l-inch resurvey; 
250 sq. miles of l-inch revision survey; 
82 sq. miles of 4·ineh revision survey. 

, 41. · Field work. The field season started with three camps 
employed mostly on original l-inch survey, with headquarters at Multiin, 
lahore and Miiin Channun, the camp officers being Lieut. R. H. SaDIS, 
:Mr. W. H .. Strong, M.B.E., aud Rai Sahib Cbuni La! Kapur respectively. 

In January Rai Sahib Chuni Lal Kapur was recalled to Peshawar to 
take charge of the Drawing'section, and the surveyors of his camp were 
allotted to the other two camps. · · 

In all, 18 surveyors were employed and completed eighteen l-inch 
sheets in Muzaftargarh, Multiin and Montgomery districts and in 
Bahiiwalpur State in sheets 39 N and 0, 44 B and F. 

Two surveyors under Mr. W. H. l:ltrona, M.B.E., carried out correction 
surveys in thirtyone l-inch sheets. " _ · · · · · 

Mr. W. H. Strong, li.B.E., also carried out the revision· survey of 
the Lahore Guide Map on the 4·inch scale, and also a revision survey 
of sheet 48 H/9 on the l-inch scale. · · 

One surveyor under Lieut. R. H. Sams, B.sc.; R.E., carried out 381 sq. 
miles of !-inch correction survey of the Indus River in Muzafl'argarh and 
Dera Ghiizi Khiin districts. 

Mr. Bashirullah Khan surveyed 110 miles of the Kfingra Valley 
Railway on six l-inch sheets. 

Mr. C~ragh Shah had c?arge of the training camp of three surveyors. 
He was amsted by Mr. Basbirullah Khan, who took charge of this camp 
during a period of 3 months spent by Mr. Chiraah Shah in trian!!'lllatin<Y 
in Hahii.walpur and Bikaner States. · " n " 
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Triangtt.lal~on . . Mr. Chiragh Shah carried out the triangulation 
of 1,600 sq. miles m sheets 39 0, 44 C and G in Babii.walpur and 
Bikaner States. . 

He also did a further reconnaissance to ascertain the reliability of 
Colonel G. C. Depree's triangulation o£ 1878-80 in sheet 44 G. 

42. Office work. During the field season Rai Sahib Chuni La! 
Kapur was in ch•trge of the Drawing section in Peshii.war. On the 
return of the surveyors to recess at Murree, the fair mapping was 
organised in three sections as follows to conform to the personnel of 
the field camps. · 

No: I Section, with Mr. W. H. Strong, H.B.E., in charge, assisted by 
:Mr. Mohammad Akbar and 11 Lower Subordinates, completed 6 sheets 
during recess. 

No. II Section, with Ra.i Sahib Chuni La.! Kapur in charge, assisted 
by Mr. Ba.shirullah Khan and 8 Lower Subordinates, completed 8 sheets 
~uring recess-. 

No. -III Section, with Mr. E. R. Wilson in charge, assisted by Mr. 
Sardar Khan · and 8 Lower Subordinates, completed 8 sheets during 
recess. 

Computations. Mr. S. I. Ahmad was in charge of the computing 
section, consisting of 3 computers during the winter. Computer Abdul 
Aziz joined from No. 18 Party at .the commencement of recess, in order 
to deal with the graphical adjustment of pr!>-1925 with post-1925 
triangulation. 

The section continued the adjustment and compilation of old data 
lying in sheets 43 A, D, E and F. 

'E' Survey Company. 

Officer Oo,nn.a.nding.-Ca.pt.ain J. B. P. Angwin, a. a. 

43. General.-The field and recess headquarters were at Quetta. 
In view ·of the prevailing financial stringency it was decided to 

confine the field wot·k to correction of existing topographical maps: 
The area covered was that moat required by the. army for training 
purposes and by the department for new small scale maps. . 
. 44. PersonneL-The average strength during the year was 2 
Clsss I, 1 Class II and 2 Upper Subordinate Officers ~nd 13 Lower 
Subordinates (excluding 4 clerks and 16 reproduction se.chon p~rsonnel). 

Mr. Abdul Rashid (U. S. Iii·) proceeded on leave m Apr1l, and on 
expiry of his leave was replaced by Mr. Chiragb Shah (U. S. S.). 

l\Ir. V. D. Chopra (U. S. S.) joined the Company in September. 
45. Areas Surveyed, 7,161 square miles, covering the major 

portion of thirtytwo l-inch sheets, were revised. 
46. Field Work was carried out in three separate periods, in the 

high hiJis northwest of Quetta from October to the end of December, in 
the Sihi and Boliin Pass area during January and February, and in the 
lower hills north and northeast of Quetta during spring and early 
summer. 

The number ·of surveyors employed 
according to the lo~le aqd tlte season, 

in th~ field varied eliffhtly 
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Lieut. R. C. N. Jenney, assisted by Mr. Abdul Rasbi~ (U. S. S.), was 
camp officer for the second period and Mr. H. M. Cntchell (Class II), 
assisted by Mr. Khushal Khan (U. S. S.), was camp officer for the first 
and third periods. . . 

Connection between spirit levelling and G. T. tnangulatwn. 
During August Mr. Chiragh Shah, c.B., made a connection from two 
G. T. S. Bench marks to one G. T. station and five minor stations o~ 
the North Baluchistan Series. 

Nahme of a-rea BWMJeyed. The terrain varied between high roeky 
hills and rolling uplands to the northwest of Quetta, the cultivated plaius 
of Quetta and Sibi, and the arid hills in the neighbourhood of the B?lin 
Paee. Vegetation is sparse and water eeanty everywhere, and mmor 
communications indifferent at best. 

Surveyors worked particularly well during the colder months under 
rigorous conditions. 

47. Office Work. Owing to shortage of personnel, ordinary 
fair mapping was almost entirely suspended during the field eeasou.. Those 
surveyors, who were free at intervale from field work, were employed on 
the 1/25,000 map of Quetta, extra-departmental drawing (paid for work) 
and miscellaneous departmental work. · . · · 

Recess work. Owing to the late ending of the field season, recess 
work did not get into full swing until early July when personnel was 
organised as follows:~ . 

No. 1 Section, with Lieut. R. C. N. Jenney, R.E., in charge and 5 
surveyors and draftsmen, fair mapped 3 sheets of revision survey and 4 
trial grid data charts. 

No. 11 Section, with Mr. H. M. Critchell in charge, BBSieted by Mr. 
Chirsgh Shah and '1 surveyors, fair mapped 4 sheets of revislon survey, 
and completed four arrear sheets and the four sheete of the Quetta 
1/25,000 map. 

Lieut. Jenney also supervised generally · reproduction and mis
cellaneous work for the army and .Mr. Critchell carried out office copy 
corrections and miscellaneous drawing. 

48. Reproduction Section. This section, under Mr. Sadiq 
Ali (until his departure on leave pending retirement) and subsequently 
under Litho. Draftsman Shaba bud din, was employed mainly in paid for 
work and in preparing drawing blue prints of revision surveys. Charta 
of the Khairpur aud Sutlej Valley irrigation achemes were also printed. · 

During the year part of the office was reconstructed to form a photo 
section and a 25-inch lens was installed. A dulling room was also 
built. . 

49. Military Training, Arrangements were completed for 
No. 2 Indian Field Survey Company, at war strength (less the Reproduc
ti~~ ~action and. Air. Survey Section), to take part in the 2nd Indian 
DtV1BlOnal exerctse m October 1932, but unfortunately the exercise was 
not held owing to prevalence of cholera in the Quett" area. 

~aptaiu Ang_win, R.E., and Lieul. Jenney, B.E., took part ln the Steff 
and Stgnal Exel'CI.se from 22nd to 24th May. The experience gained was 
uaeful and there can be no doubt that the participation of survey officers 
in llX<Irciaes of this nature is of value to all concerned. 



SURVEY REPOB~S, FRONTIER CIBCLE. 8'7 

Captain Angwin, R.E., took part in the Western Command War Game 
held at Quettu. from 29th to 31st March. Whilst the war game was 
devoted mainly to the functions of the higher command, survey problems 
were encountered and discussed and the employment of the survey 
organisation received consideration. 

A skeleton company took part in 2nd Indian Division night opera
tions on the 14th and 15th July and carried out triangulation and fixation 
of R. A. Brigade bearing pickets under active service conditions. Many 
lessons were learnt and the work of the unit was favourably commented 
on by G. 0. C. 2nd Indian Division at a conference held subsequently, 
at which all officers who took part attended. 

Training of a skeleton company in carrying forward ground control 
rapidly was carried out in early September and eulminated on September 
2oth and 21st in an attack, in co-operation with 1st Fd. Bde. B.A. 

J!'ull details and reports on above training will be found in the 
technical supplement 1932-33. 

One U. S. Officer and 9 Lower Subordinates suitable for mounted 
duties in a Field Survey Company, underwent a short riding course with 
the 16th Light Cavalry during the summer. 

Miscellaneous. A new store godown wu.s built. 

No. 18 (Air Survey) Party. 

Of}k1r in Oharge.-ca.pta.in D. R. Crone, B. B. 

SO. General.-Becess and field headquarters have remained 
at Murree and Peshawar respectively, the latter opening on 14th October 
1932 and closing on 3rd April 1933. 

Close liaison hu.s been maintained with the Royal Air Force, and the 
standard of survey photography shows continuous and steady improve
ment. 

A large number of the Officers of No. 1 (Indian) Group, Royal Air 
Foree, visited the Party office in Pesbiiwar and had the methods of air 
survey and reproduction briefly demonstrated to them. The Northern 
Command Annual Intelligence Courae also had the work of the party 
demonstrated to them in Murree, as usual. 

51. Personnel The average strength was 2 Class I, 2 Class II 
and 4 U. S. Officers, and 20 Lower Subordinates (excluding clerks and 
reproduction section personnel). . 

Lieut. C. A. K. Wilson, R.B., was transferred to No. 5 Party on 6th 
April 1933 and Lieut. J. S. 0. Jelly, R.E., joined the party on 8th May 
1933. 

52. Areas Surveyed. 
2,310 square miles photographed. 
1,230 square miles compiled. 

650 square miles fair mapped. 
53. Field Work. No. 1 (Indian) Wing Station, Royal Air 

Force supplied vertical photographs of 1,414 square miles of tribal terri· 
tory in sheets 38 G and H for original air survey and of 498 square 
miles in Kohiit District in sheet 38 0 for revision survey. 
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No. 2 (Indian) Wing Station supplied verti~a! ph~tographs of 38 
square miles of tri~al territory in. ah~et .43 B for on~nal atr .s~rvey and of 
360 square miles 1n Peshawar D1stnct ;n sheet 38. :N for reviSIOn survey .. 

Testa of a 20-ineh lens for long dtstanee obllque photography were 
also carried out during the year. . ·: · . 

Test strips of vertical and. oblique photographs were taken with the 
Wild Air Camera and the plates sent to Switzerland for :plotting in· the 
Wild Autograph. · 

Lieut. C. A. K. Wilson, R.E., carried out revision surveys in sheets 
38 K/5 6, 7 and 11 during November and December 1932. . : 

S~eyor Mana war Khan carried out the additional gTound work after 
revision air survey of sheets 38 0{3 and '1 and also fixed numerous 
clinometer heights in tribo.l territory in sheet 38 0{2 from· stations· on 
the Sipah Ghir range. · 

54. Compilation.-Revision sm·vey of sheets 38 0/3 and 7 was 
completed during the year by correction o£ combined black prints on the 
1 j-inch scale. · · · . 

Revision survey of sheets 38 Nf7; 8, 11 and 12 was completed 
during the year on blue print enlargements of the previous surveys. 
Areas for original air survey were completed fO'r detail only pending the 
production of a simple and accurate method of height finding from the 
photographs. 

55, Tra.ining.-Lieut. Jelly continued training in the compilation 
of oblique air photographs. 

56, Methods of Survey.-Research in order to find a. simple 
and accurate method of height finding was continued during the year. . 

Experimental work in long distance survey from oblique photo
graphs was carried out during recess. 

The Wild Photo-theodolite wae fitted with an infra-red ·light_ filter 
and various test exposures made with very satisfactory results, one of 

·which will be seen in the Appendix of this Report. 
An area o£ 74 square miles in Tripura State of Bengo.l was photo

graphed by the Indian Air Survey Company, Dum-Dum,.and surveyed 
as a test of proposed methods for a survey by air and ground methods 
used in conjunction. . . . 

5'7. Instruments.-One model each of Barr and Stroud Z. D. 
13 and 14 Stereoscopes were received during the year. . 

Tbe Z. D. 13 Stereoscope is a precision stereoscope on ihe same 
general principle as the Z. D. 10 model, except that it is fitted with electric 
light for viewing transparencies by transmitted light and is provided with 
a switch to enable the photographs to be examined pseudoscopico.lly when 
required. Tbe model was modified at the Mathematical Instrument 
Office during recess 1933. 

The Z. D. 14 Stereoscope is a rigid semi-precise stereoscope reading 
through a magnifying arm to 0·1 m. m. Certain minor defects were recti
fied by the Mathematical Instrument Office. 

The Mathematical Instrument Office constructed during the year 
experimental models of 

( i) a new pattern head stereoscope of aluminium, with stainless 
steel mirrors, 
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(ii) ·9, parallax measuring board .reading by vernier to O·l m. m. 
(i~i) a P.aralla:s: measuring- rul~ with vernier reading .to .0·1 m. ·m. 
(tv} a tilt recorder, for at~achmg to the 7-inch lens cone of the F-8 
· • camera, by which it is hoped to photograph two small portions 

of the horizon on opposite edges of the same negative as the 
·vertical photobtraplt. · · 

: .ss. ReJ?roduc~ion Secti~n.-The section wa.s kept moderately 
employed durmg the year· on nuscellaneous work, details of which are 
given I~ para. 123. 

·. No, 23 (Irrigation Surveys) Party. 

· Ojjic~r in Charge.-Mr. C. H. 1\oesbam, V.D. 

, 59. General-This pa~ty, which works for the P11njab Govern
.ment, continued the survey of. the area covered. by, .the Bhakra Dam 
Irrigation Project. The recess and field headquarters were qt Solon 
and Rohtak respectively, the latter op~ning on 19th October 1932 and 
closing on 18th Aprill933. 

60. Personnel-The average field strength of the party apart 
from the Officer in Charge, was 4 Class· II and 4 Upper Subordinate 
officers and 131 Lower Subordinates. 

61. Areas surveyed-- -
1,479 square miles bf special topographical survey on the 4-inch scale. 
1,328 square miles of tertiary levellin~. 
2,051 square miles of 25-acre rectangulation. 

577 square miles of triangulation to control traversing, in sheets 
53B&C. 

2,804 square miles of traversing and 3,000-acre rectaogulation, in 
sheets 53 C & G. · 

62. Field work.-
Camp (1).-Mr. 0. D. Jackson (Class II), assisted by Mr. Ghnlam 

Hasan (U. S. S.) and 20 surveyors, completed 1,479 square miles of 
special topographical survey on the 4-inch scale in Delhi Province, 
Gurgaon, Hissar and Rohtak districts and Dujii.na, Jind and Lohii.rn 
States, in sheets 44 0 & P and 53 C, D & H. 

Camp (9).-Mr. Jiya La! Sahgal (Class II) with 31 Lower Subordi
nates completed 1,114 square miles of 25-aere rectangnlation in Delhi 
Province, Gurgo.on, Hissar and Rohtak districts and Jind State in sheets 
44 0 and 53 C, D, G & H. 

Connp (9).-Mr. Mahammad Najamuddin, B.A. (Class II) with 19 
Lower Subordinates completed 2,804 square miles of traversing and 
3,000-acre rectangulation in Hisear, Karnii.l and Rohtak districts·and Jind 
and Patiala States in sheets 53 C & G, and 577 square miles of triangula
tion in Karnill district and Patiiila State in sheets 53 B & C. 

Carnp (4).-Mr. B. N. Murthy, B.SC. (Class II), assisted by Mr. N. M. 
Bopaiah (U. S. 8.) up to 6th February, and 31 Lower Subordinates, 
completed 937 square miles of 25-acre rectangnlation in Delhi Province, 
Gnrgaon, Hisear, and Rohtak districts and Dujii.na and Jind States 
in sheets 44 0 and 53 C & D. 
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Cwmp (6).-Mr. N. D. Joshi, B.A. (U. S. S.), aeBisted by Mr .. N. M. 
Bopaiah (U. 8. 8.) from 7th February,• and 15 Lower Subordinates, 
completed 1,328 square miles of tertiary levelling in Delhi Province, 
Gurgaon, Hissir and Rohtak districts and Dujiina, Jlnd aJid Lohiiru 
States in sheets 4.4 0 & P and 53 C, D and H. · 

The country surveyed consists of flat cultivated plains, interspersed 
with scrub, long grass and trees, particularly round villages and along 
roads and ~:anals. In the south and soutb.-west it is .open, sandy and 
undulating. . . . . · 

Drawing SsctiO'II.-Mr. M. L. Kohli (U. S. S.) and 8 Lower Subordi
nates completed the reduction to the 4-inch scale of 4,222 village mueavis 
of Bohtak district, 150 of Gurgaon district and 650 of Delhi Province. 

63. Recess duties.-Tho fair mapping and computations of tho 
field work were completed during recess. The work was supervised by 
.Messrs. 0. D. Jackson, Jiya La! Sahgal, MeL Najamuddin, B. N. Murthy, 
Ohul'!'m Haean, N. D. Joshi and M. L Kohli, asBiatod. by Mr. N. 111. 
BopBJah. · · 
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No.1 Party. 

Ojjiou in eluuye.- 1 Lt .. C~loa.el R. Foa~er, J.A., tO 4-11~2. 
I Captain B. W. Wnght, a.z., ftom. o-11.32. 

64. General.-The party continued work in Ajmer-Merwiiru 
Province, Riijputiina and Central India . Agencies and Gwalior Stete 
in eheets 45 F, G, I, J, K, 0 and P. ' 

Shortly after the party had taken the field the programme had to be 
ch&nged, as J aipur State asked that the survey of a certain area of the 
state should be postponed. The surveyors were transferred into Jodhpur 
State after some discussion us to the areas considered most important. 

Both Ja.ipur and Jodhpur States contributed at the full rate for 
surveys curried out for them; Biindi Stete made a very small contribution. 

By personal discussion with state officials, the Officer in char"e 
obtained offers of further contributions from some of the Stetes, a~d 
there are signs that most of the States are beginning to appreciate the 
value of accurate modem maps. 

The field headquarters of the party opened in Ajmer on the 7th 
November 1932 nnd closed on the 7th April 1933, at the conclusion of 
the field work. 

Personnel.-The strength of the party, excluding the Officer-in
charge, was 4 Class II & 4 U. S. officers and 37 Lower Subordinates, 
including 5 soldier surveyors under training. 

65. Areas surveyed;-4,510 square miles of !-inch original 
survey in Ajmer-Merwiira Province and Bikaner, Jaipur, Jodhpur, 
Kishangarh and Udaipur States. 

1,878 square miles of l-inch original survey in Ajmer-Merwiira 
Province and Jodhpur, Shiihpura and Udaipur Statee. 

8,356 square miles of triangulation in Biindi, Gwalior, ·Indore, 
Jhiilawir, Jodhpur, Kotah, Mandasor, Shiihpura, Sirohi and UdaipurStates. 

66. Field work was organised as follows:-
Camp (1).-Mr. A. A. Graham (Class II), with one U. S. officer and 

15 surveyors, completed the original survey of 4,242 square miles on the 
!·inch scale in sheets 45 F, I and J. 

The country consisted mostly of monotonous eand-~Is, cove;ed 
partly by trees. Near the Siimbhar ealt lake there were low ridges of hills. 

Camp (2).-IHr. T. M. C. Alexander (Class II), with 1 senior surveyor 
as instructor and 7 surveyors, completed the original survey of 1,074 
square miles on the l-inch scale in sheets 45 G and K. 

One first class surveyor was transferred at short no~ice in February 
to assist in boundary operations in Cutch and Morv1 States of the 
Western India States Agency. 

Camp (3).-Mr. Jugal Behari Lal (Class II), with 1 senior surveyor 
as. instructor and 8 surveyors, compl~ted the origi?al survey _of 268 sq~are 
mtles on the !-inch and 804 square mtles on the 1-mch scale tn sheet 4a K. 

The area of both Camps (£')and (3) lay_across the nort?e~ end of t~e 
Arivalli ranae which is much broken w1th steep and mtrtcate detail, 
but falls aw:y 'to fiat plains to the east and west. 
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Tritmgulation.-l'tlr. J. 0. Ross (Class II) triangulated 1,885 square 
miles in sheet 45 G, Mr. B. P. Rundev (U. S. S.) 2,163 square miles in 
sheet 45 P, Mr. z. A. Qureshi (U. S. S.) 2,154 square miles in sheet 45 0 
and Mr, M. W. Kafappa (U.S. S.) 2,15~ square miles in sheet 45 K. 

67. Recess duties.-Fair mapping was divided into 3 sections 
under Messrs. A. A. Graham, T. M. C. Alexander and Jugal Behari Lal, 
and 13 sheets were mapped during recess. 

Mr. M. W. Kalapp11. was responsible for the completion of computa
tions. 

No. 20 (Cantonments) Detachment.· 
O§t'ff in cA«rF.-Mr. L. Williatwl, II.B. I:, 

68. General.-The detachment resurveyed cantonments and 
cantonment bizars, on the 16-inch and 64-inch scales respectively, in 
accordance with the programme approved by the Engineer-in-Chief and 
the Army Department. 

The special survey of the Jhiinsi City area for the Munici
pality on the 132-inch scale, which was commenced last season, was 
completed. 

The field season commenced at Meerut on 13th October 1932. The 
field headquarters remained at Meerut till 14th March 1933 and was then 
moved to Debra Do.n, which will be the recess quarters of the Detachment 
in future. 

PeTsonnel.-The field strength, which had to be considerably in
creased to cope with the programme, consisted of 2 U. S. officers and 
40 Lower Subordinates, including 5 draftsmen and 3 computers employed 
at field headquarters and 9 surveyors engaged for the field season as a 
temporary measure. Six of the latter were discharged on termination 
of field work and three retained to bring the recess strength up to cadre. 

69. Areas surveyed.-

16-incl• Te-su:rvsy. 
Meerut Cantonments ... 9,596 acres. 
Jhinsi 11 (including detached Fort 

area) . . . . .. 4,884 11 
Jhinai Civil Station 1 370 • •• I II 
Jilipahir Cantonments (part) . . . 32 , 

1,370 acres of the Jhinsi Civil Station adjoining Cantonments were 
surveyed to meet the special requirements of the military authorities. 

The above areas include overlaps. 
64-inch re-survey. 

Meerut Bi!.zilrs 315 ... acres. 
Jhinsi 11 • .. 39 

11 Jilipahiir 11 5 
II 

The M!erot B~zilrs area includes a small area of 20 acres adjoining 
the Sadar Baziir, whtch was surveyed to meet reqoirements of the military 
authorities. 

19!-incl• origi11al (special) survey. 
Jhinai City ... 378 acres. 
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70. Traversing and Levelling.-26linear miles were traversed 
tor the current season's 132-inch survey of Jhiinsi City. 

172 linear miles of traversing and 89 linear miles of levelling were 
completed for next season's survey. In addition 20 linear miles of level
ling was carried out in Meerut at the special request of the C. R E. to 
provide 26 new Bench marks at selected points. 

Teil rangefinding points were fixed at Jiiliipahilr and 9 at Allahiibiid 
at the request of the military authorities. 

The loss of traverse stations in cantonments owing to road repairs 
and other engineering ope1·ations is a serious difficulty, which recurs 
whenever a cantonment is under revision or re-survey. It necsssitstes 
traversing the whole area afresh and causes difficulties in making use of 
the old work, even in places where details have not changed materially 
since the previous survey. Since 1931-32 therefore, a number of traverse 
stations have been laid do"wn as permanent marks, consisting of stone or 
cement pillars about 2 feet in length, eighteen inches being rectangular 
and embedded in the ground, and the upper six inches being triangular 
and above ground, with a circle and dot to mark the position· of the 
station. These pillars are placed under the charge of the M. E. S. 
authorities a.ud will be of considerable va.!ue for future revision. 

71. Recess duties,-Fair mapping was allotted to two main 
sections under Messrs. J. A. Cabra.! and Bakhshi Harnam Singh and to a 
separate sma.!l section of 5 draftsmen under Draftsman Latafat Husain, 
which dealt with arrears of mapping. ' 

Seven sh~ets on the 16-inch scale and 3 sheets on the 64-inch sca.!e 
of Almora, Jiiliipahar, Lansdowne, Lebong and Roorkee cantonments and 
biiziirs were completed and sent for publication. 

The computations of the travereing and levelling carried out in the 
field were a.!so completed during recess. 



VII.-SURVEY REPORTS, EASTERN CIRCLE. 

DIRECTOR:-{Lt.-Coloncl <.!. M. Thompson, r.A., to 21·10·8;. 
Colonel J.D. Campbell, D.s.o .. from 22·10-32. 

72. Summary. The units administered by the Eastern Circle 
. were Nos. 4, 5 and 12 Parties, and No. 5 Drawing Office. 

The Director, Eastern Circle, also acted as the Director of Surveys, 
AsBBm under the Local Government. This entailed the administration 
of the' Assam Traverse Party, ABBam Drawing and Reproducing Offices 
at Shillong, and the Asso.m Survey School at Jhii.lukbari (Oauhati). This 
arrangement ceased from 18th May 1933, and from that date he acted as 
technical adviser to the Government of Assam. 

He also acted as technical adviser to the Government of Bengal up 
to 31st March 1933, from which date this arrangement ceased to operate. 

78. The field work of panties comprised thirty-nine l-inch 
· sheets partly or wholly surveyed as follows:-

No 4 Party.-Topogrnphy, 5,546 square miles on the l-inch 
' scale in sheets 73 C and D. 
No. 6 Party.-Topography, 3,328 square miles on the l-inch 

scale in sheet 64 D. 
No. 1£ Party.-'fopography, 1,558 square miles on the l-inch 

scale in sheets 79 M and 83 H. 
74. Training. No pupils were recruited during the year under 

report. 

No.4 Party. 

OJJicer ia charge.-.M.t. D. K. Renniak, x.a.E. 

75. General.-Original and Supplementary surveys of 5,546 
square miles on the l-inch scale were carried out in sheets 73 C and D in 
Bihiir and Orissa. 

· The field headquarters opened at Sambalpur on 14th November 1932, 
and closed on lOth May 1933 on completion of field work. 

78. Personnel.-The field strength of the party was 1 Class I, 
3 Class II and 6 Upper Subordinate Officers, 1 Upper Subordinate 
Probationer, 44 Lower Subordinates and 6 soldier surveyors in their 
second period of extra training. 

Mr. B. T. Wyatt proceeded on leave out of India at the end of the 
field season and Mr. M. M. Oanapathy on two months' leave. 

Mr. P. C. Mitra, B.A. (Class II), joined the party on the 1st May 
1933. 

77. Areas surveyed.-
1-inch original survey . . . 4,511 square miles. 
l·inch supplementary survey 1,035 , , 
78. Field work was distributed as follows:-
Ca.m.p (1).-Mr . .B. T. Wyatt, V.D. (Class II), with one U. S. 

Officer and 9 surveyors, completed the original survey of 674 eqnare 
miles in sheet 73 Df9 and parts of sheets 73 D/10, 13 and 14 falling in 
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Athmallik, Baud, Daspalla and Narsinghpur States of the Eastern States 
Agency and supplementary survey of 439 square miles in pnrts of 
sheets 73 D/10, 13 and 14 in the Angul district of Orissa. 

The country consists of hills ranging from 200 to 2,500 feet dense
ly wooded \vith miscellaneous forest growth and with dense bamboo 
jungle in the south-east. The Mahanadi River flows from west to east 
through high steep hills in the southern part of the area. The country 
is sparsely populated, but there is some cultivation in the valleys in the 
immediate vicinity of villages. 

The Cuttack-Sambalpur ~ad passes through the northern portion, 
and there are a few motorable fair-weather roads. 

Oamp (Il).-Mr. M. M. Gnnapathy, B.A. (Class ll), with one U.S. 
Officer and 10 surveyors, completed 868 square miles of original survey 
in 73 C/9 and in parts of sheets 73 C/1, 2, 5 and 6 falling in Blimra, 
Bonai and Gangpur States of the Eastern States Agency and supple
mentary survey of 513 square miles in parts of sheets 73 C/1, 2, 5 
and 6 in the Sambalpur district. 

In the eastern half, the country consists of steep and densely 
wooded hills with some villages and cultivation in occasional jungle 
clearings in the valleys. In the west, the country is open, cultivated 
and well-inhabited. There are several motorable £air-weather roads. 

Oamp (III).-Mr. Abdul Ahad, B.sc. (Class II), with one U. S. 
Officer and 8 surveyors, completed the original survey of 1,113 square 
miles in sheets '73 D/1, 2, 5 and 6 in Atbmallik, Baud, Rairiikhol and 
Sonpur States of the Eastern States Agency and Angul district. 

In the vicinity of the Khondmals-Baud State boundary the hills 
are high and densely wooded. The Mahiinndi River runs from west to 
east through the middle of the area. South of .the river the country 
is open, fairly intensively cultivated and well-inhabited. North of the 
river the countJ:y consists mostly of fiat siil jungle, with villages and 
their cultivated lands interspersed between, and steep isolated hills rising 
abruptly out of the plain. 

Oamp (IV).-Mr. R. K. Talapatra, B.A. (U. S. S.), with one U.S. 
Officer and 9 surveyors, completed the original survey of 1,107 square 
miles in sheets 73 C/10, 11, 14 and 15 in Biimra, Bonai, Pill Lahara, 
Rairiikhol and Talcher States of the Eastern States Agency. 

The country consists of densely wooded parallel ranges of hills with 
wide, cultivated and well inhabited valleys. Some £air-weather roads 
radiate from Deogarh, the capital of Biimra State, and there is a good 
all-season motor road connecting Deogarh with Biimra Railway Station 
(Gobindpur). 

· Oamp (V}.-Mr. S. C. Chatterjee, n.sc. (U. S. S.), with one U. S. 
Probationer and 'Tsurveyors, completed the original survey of '749 square 
miles in parts of sheets 73 C/4, 7, and 8 falling in Athmallik, Bamra, 
Rairii.khol and Sonpur States of the Eastern States Agency, and the sup
plementary survey of 83 square miles in paris of sheets 73 C/4 and 7 
in the Sambalpur district. 

The country in the north consists of high wooded hills and in the 
south of low hills and fiat siil forest with a few villages and patches of 
cultivation. The Sambalpur-Cuttack road passes through this area. 
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T,Wngulatilm and Tra,;erse.-Nil. . . 
Special Surveys.-Mr. U. D. Alam~am, B.sc. <l!· ~· S.) rela1d 

accurately the artillery range at Chandipur m Balasore dJstrJct. 
79. Miscellaneous.-The Eastern States Agency area in Orissa 

is very malarious, as evidenced by the bad health of the party generally 
during the field season. At least 90 per cent. of the men suffered from 
an attack or two of malaria. For sickness other than malaria four 
surveyors had to be sent on medical leave. 

The loss of time due to sickness was equivalent to the loss of over 
20 surveyors for a whole month. 

During the second half of February the weather was stormy, with 
many wet days. March and April were hot and dry with occasional dust 
and thunder-storms, and the water in some localities became scanty 
and bad. 

Wild animals are very numerous in the forest areas, chiefly tiger, 
leopard and bear. There are also elephants in some localities. 

Mr. R. K. Talapatra, B.A. (U. S. S.) was killed while following a 
,wounded tiger in the Biimra State jungles on the 15th April 1988. 

One surveyor died just before the party arrived in the field and 
another, who was sent on medical leave from the field, died of tuberculosis 
on the 19th May 1938. 

One khaiAsi died of fever and one of beri-beri during the field 
season. 

At the end of the field season the party field headquarters were 
removed from Sambalpur to Gulzarbiigh (Patna), in the party's new area. 

80. Forest Surveys.-Various reserved forests in the Eastern 
States Agency ond Sambalpur district of Orissa were surveyed in the 
normal programme and on the l-inch scale. 

81. Recess duties.-The fair mapping was divided amongst four 
sections under Messrs. P. C. Mitra, M. M. Ganapathy, Abdul Ahad and 
S. C. Chatterjee. Mr. Mohabat Ali held charge of Mr. Ganapathy's 
section while the latter was on leave. · 

All the fair mapping was completed during recess. 

No.5 Party. 

{

Major L. H. Jackaon, l..l., to 19-10-81. 
0/i<'ifl' t11 tf/iarge.- C~ptaiu G. F. Heaney, B.. B., from 20·10-32 to 14.6-83. 

· L~eut. C. A. K. Wileon, lt.B., from 15..6-88 to 26·9·38. 
Lieut. I. H. R. Wilson, R.E., from 26·9·83. 

. 82. General.-The Party continued surveys on the l-inch scale 
~n the eastern par~ of the Central Provinces and Eastern States Agency 
m sheet 64 D. F1eld headquarters at Nagpur opened for the field season 
on 2nd N?vemher 1932 and closed ""ain on completion of field work on 
22nd Aprlll933. o 

. · ) ~ecrne1l1.-The field strength consisted of 8 Class 1 (2 under train
mg , ass (2 under training) and 8 U. S. (1 under training) officers 
24 surveyors 8 tra vera 4 t ' • era, compu ;ere, 8 clerks and one storekeeper. 

8~. Ar~~ Surveyed.--
l·!nch. orJgtnal survey of 8,828 S<JU8re miles in eheet 64 :p, 
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Triangulation and traversing, for l-inch surveys, of 3,095 and 3,517 
square miles respectively in sheets 64 G, H and K. 

84. Field work.-The 12 sheets under survey were allotted to 
three camps of four sheets each. Three traversers and 3 triangulator& 
worked directly under party headquarters. 

Oarnp (1).-Mr. P. C. Mitra (Class II) with 8 surveyors carried out 
original surveys of 1,112 square miles in Bhandara and Chanda districts 
and Niindgaon State of the Eastern States Agency in sheets 64 D/1, 2, 5 
and 6. 

Except for occasional areas of cultivation, the country was covered 
with jungle, open in the plains but fairly dense in the hills. About half 
the area was afforested. 

Mr. P. C. Mitra went sick during the first month of the field season 
·and thereafter this camp was combined with camp ( ll). 

Oarnp (Il).-Mr. 111. A. Khan (Class II) and 9 surveyors carried out 
orginal surveys of 1,100 square miles in Chanda and Drug districts in 
sheets 64 D/3, 4, 7 & 8. The country was similar to that of camp (I). 

Oamv (111).-Mr. R. N. Hastir (U. S. S.) and 11 surveyors (includ
ing 1 Class I, 2 Class II, 1 U. S. officer and 1 traverser under training) 
carried out original surveys of 1,116 square miles in Chanda and Drug 
districts and in Bastar and Kiinker States in sheets 64 D/11, 12, 15 & 16. 

This area was much wilder than that of the other two camps but 
not more difficult for survey, as it was more hilly. The inhabitants are all 
Gonda, who live in temporary villages and have little permanent eultiva, 
tion. 

Triangulation was carried out by Lieuts. J. S. 0. Jelly (555 square 
miles) and R. P. Buchanan (1,270 square miles) and Mr. I. H. Naqvi 
(U. S. 8.) (1,210 square miles) in country similar to that of the plaDe· 
tabling camps. 

Lieut. Jelly, R.E., triangulated in Raipur district of the Central Pro· 
vinces and in Sambalpur district of Orissa in sheets 64 K/12 & 16. 

Lieut. Buchanan, R.E., triangulated in Drug and Raipur districts of 
the Central Provinces and Kiinker and Bastar States of the Eastern States 
Agency in sheets 64 H/2, 3, 6, 7 & 8. 

Mr. I. H. Naqvi triangulated in Raipur ·district of the Central 
Provinces and Kiinker and Bastar States of the Eastern f:itates Agency 
and in Vizagapatam district of Madras Presidency in sheets 64 H/10, 
ll, 12, 14, 15 & 16. 

T·raversing.-In the north of the nrea the country was flat and 
wooded, and triangulation had to be supplemented by traversing. 

Traversing of 1 ,387linear miles was carried out for controUing the 
detail survey of 3,517 square miles in sheets 64 G/4, 7, 8, 11, 12, 15 & 
16 and 64 Hfl, 2, 5, 6, 9, 10, 13 & 14. 

85. Miscellaneous.-There was a great deal of malaria early in 
the season and few officers or surveyors escaped it. After mid-January 
there was a marked improvement in health. 

In the latter half of February thunder showers were of nearly daily 
occurrence and these continued to occur ut intervals to the end of the 

. field season. This weather, which is unusual in the Central Provinces, 
rendered the last two months of field wor~ much pleasanter than usual. 
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sa. Recess duties.-F":ir mapping was. divided into three sec
tions under Mr. F. C. Pilcher, Lieut. C. A. K. Wilson, B.E., and "!dr· R .• N. 
Hastir.. On Lieut. Wilson's taking over charge of the Party, his section 
was supervised by Mr. G. H. Khan (Class II), and later by Mr. M. A. Khan 
(Class II) on his return from leave. 

Mr. K. C. Gosain (Class II) was in charge of the computing section. 
The 12 sheets surveyed during the field season were fair drawn and 

all computations completed during recess. 

No. 12 Party. 

0,,._ . · {Mr. P. C. Mitra, B.A., uo to 28-10.82. 
~·dr m cnarge.- Captain G. R, OaJDMton', :ar.c., R.E., from 29-10-32. 

87. General-The main work of the party this season was 
the continuation of the l-inch survey of Tripura State, Bengal.. A small 
detachment was also employed iu finishing a difficult area of 1-mch sur
vey in the forest clad hills of the Cachar district of Assam, started last 
year. 

Triangulation for future survey was carried out in the Chittagong 
Hill Tracts district of Bengal and in the Lushai Hills district of Assam. 

The field headquarters of the party opened at Comilla on 17th 
November 1932 and closed on 20th May 1933. 

Personnel.-The strength of the party was 1 Class I, . 3 Class II, 
4 Upper Subordinate officers, and 41 Lower Subordinates including 
32 surveyors. · 

88. Areas surveyed.-Owing to sickness and the intricate 
nature of the country, only about two-thirds of the proposed programme 
was completed, the areas actually surveyed being · 

l-inch original survey ... . . . 1,558 square miles; 
· Triangulation for !-inch survey . . . 4,398 ,. , 

89. Field work was organized as shown below:-
Camp (1) Mr. H. H. Creed (Class II) with 13 surveyors carried o,ut 

544 square miles of l-inch onginal survey in sheets 79 M/5 and 9. 
Mr. Creed proceeded on leave from 5th April, and the surveyors of 

this camp were then transferred to Camps (B) and ( 5 ). 

• 

Camp (B) was formed from the 16th February under Mr. F. M. 
Hawley (Class II), who had previously been planetabling. Surveyors' 
were transferred to this camp as they finished their work in Camp (1) 
and 273 square miles of l-inch original survey was completed in sheet 
7~L . 
. Camp (8) Mr. K. L .. Dhawan, B.A. (Class ll) with 12 surveyors car· 

r1ed out 545 square m1les of l-inch ori!rlna! survey in sheets 79 M/13 
and 14. " 

Camp (4) Mr. H. K. Kar (U. S. S.) and 1 surveyor completed 52 
square miles of. l-inch original survey to complete sheet 83 H/2 started 
last season. ThiS work was finished early in April and the personnel 
were then transferred to Camp ( 5 ). ' 

Camp (5) was formed from 1st April under Lieut. R. P. Buchanan, 
B.A., R.E., transferred from No. 5 party. Surveyors were attached to 
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th!s camp ":s they ~~~;ished work in Camps (I) and (.4), and 144 square 
miles of l·mch or1gmal survey was carried out to complete sheet 79 M/7 
started last season. 

Triangul~ti?n.-Messrs. G. C. Aggurwalu, _o. P. Anand, S. K. 
Guba and Han Smgh (U. S. S.) completed the trum"'ulation of sheeta 
84B/NW, SW, NE and SE respectively. " 

Special Survey.-A special tr .. verse was made by Captain Osmuston 
of the undemarcated boundary between Tripura St.tte and Chittugong 
Hill Tracts, falling in sheet 79 M/14. 

Altogether 31 miles of the boundary was surveyed, and the positions 
for 7 boundary pillars were chosen and marked on the ground, in con
sultation with ~be officials of Tripura State and Chittagong Hill Tracts 
who accomparued the survey. There were no disputes. 

90, Description of Country.-Tbe area surveyed by Camps 
(1), (B), (3) and (o) fell entirely in Tripura State, except for some small 
portions of Tippera and Sylhet districts in the west and Chittagona Hill 
Tracts in the east. 

0 

Tripura State borders on the Bengal delta in the west, where 
considerable areas of flat cultivated land exist between the low jungle 
covered ridges. Elsewhere in the State there is very little flat cul
tivation except close to the main rivers, and the whole country is covered 
with dense jungle. 

A series of ranges, running north. aud south, divide the country 
into broad parallel valleys and seriously hamper communication from 
east to west. These ranges are so far apart and the country bet· 
ween them, consisting of a confused tangle of low jungle covered hills 
and tortuous streams, is so complicated, that accurate survey was. ex
tremely slow. 

Under the circumstances the survey of the main va.lleys was ca.rried 
out almost entirely by traversing, a.djusted to occasional fixings wherever 
these could be made. 

The country is traversed everywhere by perennial streams, which 
form the only communications other than jungle paths. 

Although the country is so heavily wooded, villages are fairly nu
merous over the whole area. The inhabitants live on the crops grown 
in jhum.s, which are merely forest clearings cultivated for a. year and 
then abandoned. 

In the process of jhum.i'Tig, these areas are naturally deforested, and 
bamboo jungle springs up and stifles all other vegetation a year or two 
later. Much of the State, which used to be valuable forest, is now covered 
with nothing but bamboo. 

New jhii:ms are cleared each February and burnt about the end of 
March. There is considerable danger of these fires spreading to the 
villages and surrounding country. Two surveyors had their camps 
completely burnt down in this way and others had narrow escapee. 

Tlte count'I"'J surveyed b 11 Ca11•p (.4) lay almost entirely in the 
Reserved Forests to the west of the Barak river in Cachiir district of 
Assam, in sheet 83HJ2. 
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The area includes both slopes of t?e Bhuban. ral!ge which runs 
parallel to and a few miles west of the nver, and nses m places ~o over 

2,000 feet. d f th · t The forests are dense and undeveloped an very ew pa s eXIs , 
communication in general being up and down the stream beds. To avoid 
very heavy clearing the survey was carried out almost entirely from 
fixings on machiii/18 or platforms at· the top of the highest trees, supple
mented by traversing up the main streams. Some ?f the • m_en beca~e 
very expert at making these machans and, by sendmg bmldmg part1es 
ahead this method of· survey proved economical in time and labour. 
In a11'so ma.chans were occupied by the two surveyors employed this 
season, the highest being 116 feet above the ground. 

91. Miscellaneous. 
Health.-Low jungle areas are seldom healthy, and the party 

suffered a good deal from malaria during the season, the average amount 
of sickness amongst the surveyors being equivalent to one-tenth of the 
strength. . 

Epidemics of cholera, small pox and other diseases are common m 
Tripura State, especially after February, but this season only one or two 
minor outbreaks of cholera were reported, and special precautions were 
promptly taken by inoculating all personnel in the vicinity. 

It was a grave disaster that, within a fortnight of the end of the field 
season, Lieut. Buchanan should have contracted cholera and died in his 
camp 84 hours later, before full medical aid could reach him. A mahout 
and two khaliisis developed cholera a few days later, but by then proper 
treatment was available and they all recovered. 

Weatker.-The party took the field on 17th November, by which date 
the rainy season is not Ullllally finished and it ie a particularly unhealthy 
time of year. 

The weather remained fine till April. During April and the first 
half of May thunder storms and heavy ehowers were frequent, but 
these rather improved conditions of survey by cooling and clearing 
the air, and they seldom lasted long enough seriously to delay the 
work. . 

Conditions after t~e lOth May are uncertain, and heavy rain is usual. 
. Fauna.-Ga~e b1~ds ~re fairly. ~umeroue in Tripura State and 
Include green and 1mpenal ptgeon, kalt:J pheasant, snipe, jungle fowl and 
a few duck. 

A considerable variety of big game was encountered including 
elephant, tiger, bison, bear, wild boar, panther, sambhar and barking 
deer. 

Wild elephant are nUIDetous and often interrupted surveyors at 
work, but only o_nce was any serious damage done. 

On a moonbght night during the Director's tour of inspection his 
camp ~as attacked by a large rogue elephant, which had evidently been 
folloWing one of the tam~ ~emale baggage elephants. After demolishing 
a bamboo s~elter. contaimng some khnlasis, it charged over and razed 
three tents, mclndmg those of the Director and Officer in charge, and 
then. drove away• the tame elephant into the jungle. There was no 
warnmg whatever of the attack and the occupants of the camp were 
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mostly caught c asleep in their tents. Two men were fairly seriously 
injured, but it might have been a much worse accident. The party 
elephant was recovered two days later. 

92. Recess Duties. The party was organized in 3 drawing 
seetions and a computing section under Messrs. F. J. Grice, F. Ill. Hawley 
and K. L. Dhawan (Class II) and G. C. Aggarwal& (U.S.S.) respectively. 

The 7 sheets surveyed on the l-inch scale, as well as three l-inch 
sheets surveyed by No. 4 Farty and the !-inch compilation of one sheet 
surveyed last eeason, were fair-mapped, and triailgulation computations 
were completed, by the end of recess. 
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VIII.-SURVEY REPORTS, INDEPENDENT PARTIES. 

93, Nos. 6 (South India) a!'d 10 (Burma) lu~ep?ndent _Parties 
ere administered directly by the Surveyor General. 1be1r mappmg and 

:.:rvey areas were approximatelr the same . as those of the recently 
abolished Southern and Burma C1rcles respectively. 

No. 6 (South India.) Party. 
Officer in charge.-Major W, J. Norman. M.c •• K.R. 

94, General. The pnrty continued the topographic&~ pro· 
gramme in Bastar State and in the Vizagnpatam and East Godivari Dis
tricts of Madras. Field bead-quarters opened at Waltair on the 15th 
November and closed on 19th April. 

In addition to the field work a permanent drawing section was em
ployed on compiled mapping in Bangalore. 

95. Personnel. The strength of the party during the field season 
was 1 Class I, 5 Class II and 5 Upper Subordinate Officers and 62 Lower 
Subordinates. 

One Class II Officer left the party at the end of the field season. 
96. Areas surveyed. A total of 4,805 square miles of original 

survey was carried out in sheets 65 F, J, K & 0, thus completing the 
modern survey of these sheets. 

Of this, 4, 783 square miles was surveyed on the l-inch scale, and 22 
square miles was special forest survey on the 2-inch scale carried out for 
Bastar State. 

An area of 563 square miles was triangulated in November and 
December, for detail survey the same season. 

97. Field work was organized as follows:-
A Camp under Mr. Natesan (Class II), with Mr. Wilson (Class II) 

and Messrs. Mustafa and Fernandez (U.S. S.) and 33 surveyors, surveyed 
1,062 square miles in sheets 65 K/13 and 65 0 during November and 
December, after which all these men moved inland to more malarious 
districts. 

No. 1 Camp under Mr. Natesan, with Messrs. Mustafa and Fernandez 
<t::· S. S.) and 15 .to 18 surveyors, surveyed 1,691 square miles on the 
1-mch scale. Th1s camp started work in January. 

No. B Camp under Mr. Nair (Class II), with Mr. Wilson (Class II), 
and 13 to 18 s~trveyors, surveyed 1,384 square miles on the l-inch scale 
~nd 22 square miles on the 2-inch scale. This camp also started work 
10 January. 

No.9 Camp under Mr. Azim, I.D.S.M., (U. S. S.) with 5 to 6 sur
veyor~ surveyed 646 square miles on the l-inch seale. This camp started 
·work ID November. 

Triangu~ation . • Mr .• Nair during November and December ·supple· 
m~n~d th? tnangulat10n m 65 F /5 and 6 while Mr. Sham anna was doing 
orl!pnal tr1angulation in 65 F /1 and 2. These sheets were plane-tabled 
donng the same season. 

T ETriangulation was also carried out for the re-survey of Kallyiir 
~~~ state, · 
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98. The country surveyed included a portion of the coastal 
plain, but most of it was on the plateau to the West of the Eastern 
Gha~. The country was usually so thickly wooded as to make survey 
work difficult. The Bailidila Range in Bastar State, also included in 
the programme, is a narrow ridge rising about 2,500 feet above the sur
rounding country. It contains iron, and a great deal of the country 
round is magnetically disturbed. 

99. The health of the party was not good and nearly every 
surveyor had malaria. 

Before taking the field all the men had an anti-malarial course, and 
entry into the malarious districts was delayed as long as possible. Bamber 
oil was issued in large quantities and surveyors were given prophylactic 
doses of plasmoquine. But in spite of all precautions the incidence of 
the disease was not diminished, although possibly it was not so prevalent 
as in former years till later in the field season. 

100. Recess duties. Nineteen l-inch sheets and one 2-inch 
sheet of the current programme were mapped during recess by 3 drawing 
sections under Messrs. Natesan, Nair and Azim. Compiled mapping was 
carried out throughout the year by 2 sections under Messrs. Drake, 
D.C.H., and Nangia (Class II) who also dealt with all the party's colour 
patterns. The arrears of compiled mapping were considerably reduced 
and should be completely eliminated by the end of recess 1934. 

101. Map Sales have continued very poor due doubtless to the 
general depression. Mr. Clarke continued his agency until his death 
on the 27th July 1933, after which the Map Sales. agency was taken 
over by No. 6 Party. 

No. 10 (Burma) Party. 
(Captain G. F. Heaney, R.z., to 5·10-32. 

Officer in charge.--< :\£r. J. MeCro.ken, Jlt.B.E., from 6-10-32 t.o3.11-32. 
LMa.jor L. H. Jo.ckson, I.A., from 4-11·32. 

102. GeneraL-The party continued surveys on the l-inch and 
!-inch scales in Upper Burma and Assam in sheets 83 K and L and in 84 I 
and J. The field headquarters opened at Mawlaik on 21st November 
and closed on 8th May. 

Personnel.-The field strength was one Class I, 3 Class 11 and 4 
U. S. Officers, 30 surveyors, 4 traversers and 1 computer. In addition, n 
Drawing Section under Mr. McCraken, consisting of 1 U. 8. Officer and 
15 surveyors and draftsmen, remained in Maymyo to carry on with 
the compiled mapping of the party. 

103. Areas surveyed.-
3,251 square miles of l-inch original survey and 29 square miles of 

1-ineh revision survey in sheets 83 L, 84 I and J; 
753 square miles of !-inch original survey in sheet 83 K; 
5,100 square miles of triangulation in sheets 84 F and J; 
1,138 square miles of traversing in sheet 84 I; . . . 
The trianO'Ulation was connected to the Mampur MendJOnal Senes 

and the Chitt~gong Series and the traverse with triangulation carried 
out by the party. 
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104 Field work was organized as follows:-
Camp (1).-Mr. D. N. ~aha (Class. II) W!-th 12 surveyor~ complete~ 

816 square miles on the 1-mch scale (mcludmg ~9 square mil~s of reVI
sion of modern 4-inch surveys) and 753 square miles on the !-mch scale 
in sheets 83 KfNE and SE, 83 L/16 and 84 ~1 and 5 in the Chin Hills 
and Upper Chindwin districts, in Manipur State and in tribal territory in 
the Naua Hills. 

The country surveyed consists of densely wooded hills and plains, 
with poor communications. 

The i-ineh survey in. tribal territory was carried. out ~y sut;~yors 
S. M. Bukari and Shiromam Sharma. They were supphed w1th Military 
Police escorts up to the end of January 1933 but, in order to complete 
the work, they were obliged to remain in the area np to the middle of 
February. The inhabitants were friendly and rio untoward incidents 
occurred. 

Late in the field season, 9 surveyors were transferred from this 
Camp to Camp (8). . 

Camp (e).-Mr. F. W. Smith (Class II) with 12 surveyors complet
ed 1,368 square miles on the l-inch seale in sheets 84 1/2, 3 and 4 and 
84 J/1 and 2 in the Chin Hills, Upper Chindwin and Pakokku districts. 

The country surveyed consists for the most part of densely wooded 
hills, with small areas of flat country covered with impenetrable kyne 
grass. Communications are fair. 

Camp {9).-llt:r. C. P. E. Davenport (Class II), assisted by Mr. 
P. C. Sen Gupta and 5 surveyors, 4 traversers and 1 computer, complet
ed 1,096 square miles on the l-inch seale in sheets 84 I/7 and 8 sud 
84 J/5 and 6 in the Upper and Lower Chindwin districts. Late in the 
field season, this camp was reinforced by 9 surveyors from Camp (1). 

The country surveyed consists chiefly of densely wooded hills with 
poor communications, except along the Chindwin River. This Camp also 
completed the traverse of 1,138 square miles in sheets 84 1/11, 12, 15 
and 16 in the Upper Chindwin and Shwebo districts. 

TriangulaUon.-Measrs. P. C. Sen Gupta, Khan Muhammad; A. K. 
Talapstra, On Ba and surveyor Iqbal Muhammad completed the triangu
lation of 5,100 square miles in sheets 84 FfNW and NE, 84 Jfl, 2, 3, 5, 
6. a~d 7 in the Chi~ Hills, Upper and Lower Chindwin and Pakokku 
d1str~ets of Burma and m the Lushai Hills district of Assam . 

. 105. Recess duties.-Fair mapping was divided into three 
sect1ons under Messrs. F. W. Smith, C. P. E. Davenport and D. N. Saba. 
The C~mpnting Section was under Mr. Khan Muhammad. All surveys 
were fa1r mapped and all computations completed by the end of recess. 

The Drawing Section, under Mr. J. McCraken, carried out compiled 
mapping during the whole year. 
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iX.-MISoEi.LANEOUS SURVEY REPORTS. 

No. 15 Party (Triangulation and Levelling). 
OJjUJer in chargs.-Lieat. I. H. R. Wilaon, R.E. 

106. Levelling of Precision and High Precision don~ by 
this party is described in paras 30 and 31. 

107. Secondary Levelling was carried out for the Bhakra 
Dam Irrigation Project (349 miles) in the Punjab States and Punjab 
and Delhi Provinces. 



·so 
PART 4.-MAP PUBi.:tCATION AND OFFICE WORK. 

From 1st Aprll1932 to 31st March 1933. 

X.-INTRODUCTION AND PERSONNEL. 

108. Index maps Nos. 3 to 7, at the end of this Report, form 
the most important adjunct to Part 4, as they show the progress of 
publication to date for all standard series of modern maps, excluding 
transfrontier work. 

109. Letter press. Apart from· Sections:$ (Introduction) and 
XIV (annual report of the Mathematical Instrument Office), Part 4 is 
divided into three main Sections :-

Sectio-n. XI shows all publications and map issues for the year. 
Sectio-n. XII shows all the fair drawing, whether completed for 

publication or still in hand, carried out by the 
various drs wing offices and field parties. 

Secticm XIII describes the work of the printing a~d miscellaneous · 
offices, excluding that of the Computing and Tidal 
Party, whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

110. Personnel. 
Calcutta. Director. Map Publication. 

Colonel R. H. Phillimore, D.S.O., to 7-4-32. 
Lt.-Ool. F. J. lliL King, R.E., from 8-4-32 to 31-10-32. 

Colonel H. J. Oouohman, D.S.O., ll/LO., from 1-11-32 to 30-3-38. 
Lt.-OoL 0. G. Lewis, O.B.E., RE., from 31·3-33. 

Cl•kf Dl'a/t811UJIO-M.r. Amar Krislma .Mitra, B.S., to 6-6-32 and from 7-!-33. 
n " · u F.H.Graut,from7-6-U toG-2-33. 

No. 1 Dl'awl••o OIJke. Pl•oto.-LitiUJ, Ollke-
o.o. llr. E. B. Weot. O.a. Captain G. W. Gemmell, u. 
U u F. H. Grant, to 6-6-32. JCanagers I" A11istant Managers. 

0 S .Mohua Mr. S. Colquho1Ul, Manager, Litho. 
, " • • ea. , C. F. Oddy, , Photo. to 6-6-32. 
n u l. C. St. C. PolleU. ,. F ~· Vaudyk&, , u from 6-5-32. 
n " A. F. Murphy, n F. R. Va.ndyke, .As11tt, MaW~oger, l'hoto. 

" 
" 
" 
" 

" Dhirendra. Na.th Ba.uerjee, L.C.B. 

u DOD! Chand Purl, 

" Bhupendra. Na.th ISu.ha., H.sc. 
u A.bdullla.abid QUl."'D.iahi, B.A., 

U.S • ., .B:. G. lla.nda.u.Da. 
from 74-32. 

" " Girija. Samker Ba.rohi. 
, " A.tul Cbaudra. Ma.ulick. 
u 11 Nirmal Chandra sOn. 

, , J. B. Chorlton, 
" 

, w. s. A.rmitt, 
" 

, L. J. Vallis, 
" 

, L. H. llordue, .. 

" 
" 
" .. 

to 6-5-32. 
Litho. 
to 29-11-32. 

Photo. 
to 20·9.32. 

Photo. 
from21-9-32. 
Litho • 
from 3-3-38. 

•liap l~eco••<l ,.,.a Isstte Qlfice. 
0.0. Co.pt, G. H. Oamastoo, H.C., lt.B., 

to 1-10-32. 
n }(r, E. A. Meyer, from 2-10-32. 

;JCatlu,natlcat II.Stl'lttnel&t OJ}ke. 

E•og..ael~tg Office. 
.U.. A. B. J. Dalziol, !lead EDgm...,, 

llr. S. Woodhouee, Superiateo.dentin charge. 
, R. C. llalcoim, •• a.JLs., P.a.xet., soc., 

Asst. ~npdt • 
" A. Laeamp, Alec, Supdt, 
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Debra DUn. Director, Geodetic Branch. 

Dr. J. deGraaff Hunter, M.A., Sc.D., F.Inst. P., C. I.E., to 25·11-811. 
Colonel E!.. H. Philllmore, D.S.O., from 26-11-32. 

X o. 2 D••rtwtnu OJflce. 
o.c. Ma.jor H. R. C. Meade, I.A., to·at • .J:-32. 

" Lt.-Col. A. H. Gwyn, I.A., 
. from 22·4-32 to 19·7·32. 

11 Mr-. V. W. Morton, from 20-7-32. 

II , A . .A. Gtnbam, to 27-4-32. 

" ., lloquimuddin Ansari, B.A. 

u , N. S. Hariha.ra. lyer, from 284.32. 

U.S. Mr. L. D. Joshi, to 11·7.32. 

n , A. A. S. 1\.la.tlub Ahmad, from 11-7-3!. 
, Abdul Ghani Qureshi. 

, (Probationer) )[r. Tam Singh, to 244-32. 

Simla. Director, Frontier Circle.· 

Colonel H. J. Couchman, D.S.O., 
M.O., to 28-10.32. 

" 
s. w. s. Hamilton, D.s.o .. 

:from 24-10-82. 

Xo. 6 D••awin(J OJflce. 
0.0. Lt.-Ool. F. B. Scott>, !.A, 

SURVEY 8EC'l'IOK. 

II lllr. H. T. Hughea, to 17.4-82. 
, , M. M. Mudalia.r, u.A., from 20-5-32. 
,, , Chowdhnri Mohd.. A:slam, B.A., 

from84-82. 
U.S. , Imam Din, (Retired from 1-7·32). 

, , H. Na.raaimbamarti Bao, B.A. 
,. , Vidya. Dhar Chopra.. 
, ,. Lalbir Singh, c.a. 

ABIIY SECTION, 
Lieut. T. A. Whil;marsh, 

Shillong. Director, Eastern 
Circle. 

Lt.-OoL a. M. Thompson,t~ 'tt-io-aa. 
Oolonel J.D. Campbell, D.S,0.,

10 
a 

from 22- - 9. 

No, 6 DNSWin(J OJllce. 
0.0. Mr. P. Simpson. 
II , C. T. Hul'ley, from 1-10-32. 

U.S. , Jana.m Raj Ohibba.r, from 16-11-32. 
u , Rohini Kumar Tala.pa.tra., a . .&.., 

to 118-8-32. 
, , Muhauuus.d Muza.fra.r Sh.a.b. 
,, ,, Sa.nia.r Bbn.gwant Pmlm.eh Matb\11', B.sc, 

- - to 30-9-32. 

Fo•·est .JJrap OJllce. 
C.D. Mr. 0. N. Pashong. 
U.S . ., B. B. Sbome, from 18-10-32. 

Computinu .C TltlaZ Prtrty, 
0.0. Lt.-Col. A. H. Gwyn, t.A.,to24-5-32and 

from 20-7-32 to 11-ll-32. 
, Cnptnin Bomford, R.E., 

from 20-5-82 to 19-7-32. 
Photo.-Ziuca. &ctlolt. 

Mr. A. Francia, to 22-10-32. 
.. s. c . .Amtoon, from.23-10-82. 

LettuprtJU Prixting &ctiun. 
Mr. H. H. W'illiams. -

Ban galore. No. 6 csoutb India) 
Party, 

O.C. Major W. J. Norman, x.c., a.z. 
II Mr. A. J. A. Dm.ke, D.C.lr, 

, ,, E. N. Natesa.n, B.A. 
, , M. D. Nangia, B.A, 

, , M. R. Nair, B.A. 

, , , E • .&. Wilson, B.A. 

U.S. 11 ltluha.mmad Abdul A.zim, t.D.&.II, 

11 11 K. B. Mutha.tma. .. .. .. 
,, Muham.ma.d Mustafa, 
, A. Sha.mn.nna. 
, C. H. Fernandez. 

Maymyo. No. 10 (Burma) Party, 

O.G. Captain G. F. HIBDey, a.E., to 20-7-32 ond 
froml!S-8-32 to 6-10-32 

., Kr. J.ltlcCra.ken, x.a.a., from ~n.r.aa to 
91-8-32 and from 6-10-32 to 8-11-31. 

u Major L. H. Jacbon, l • .&.,.from 4-ll.U. 
II Mr. J . .McOmken, K.B.B, 
, 11 F. W. Smith. 
, ,, C. P. E. Davenportfroma.a.a& 
" , D. N. So.ha.. 

U.S. , P. 0. Sen Gupta., B.&c. 

11 n Khan Muhammad, C,U, 
, , A. K. Sen Gupta.. 
, ,, A. K. Talapatm, B,A., 

, " On Ba. 
:Jto. 7 D1•awing OJJtce 

(abolished 9tl• J"ZU 1982), 
O.C. Lt .• Col R. Foster, I,A., to 9·7·32. 
U.S. ~[r. lllubammad Kndratulla.h Kbaa, 

. to 30-8-32, 



XI.-PUBLICATIONS AND iSSUES. 

111. Publications.-The publications of the Department for the 
year are shown in the following three tables, of which Table I shows map 
publications at the various presses, Table II shows the progress made in 
publication of modern topographical maps, and Table III shows the more 
important letterpress publications. 

Table l(a)-Maps published at Calcutta, during the year 1932-33. 

Revised 
New editions, Number of 

CI&SS of maps. Scale. .publica· new edi· copies 

GENERAL MAPS. 
Maps of lDdia 

GEOGRAPHICAL MAPS. 
India and Adjacent Countries 

Various 

Series ... ... 1:1 million 
La Carle Internationals du 

Mondo .. , ... 1:1 million 

TOPOGRAPHICAL MAPS. 
Quarter-mob, Modern ••• 1"= 4 miles 

Ditto , (Provl.) 
Half·inob, Modern 
One·inoh, Modern 

" (Prely.) 
, (Provl.) 

Old style maps ... 

SPECIAL MAPS. 

no 1"=2miles 
... 1"-1 mile 

Ditlo 
Diito 

Various 

ManCIUne and Radiua maps ... 
Oily & Town Guide maps •• 

1"=1 mile 
Varioua 
Ditlo 
Ditlo 
Ditto 

Provincial maps ... ..: 
Inaez maps ... . .. 
Miacellaneous maps ... 

r 

tiona. tiona and printed. 
reprints. 

1 

1 

42 
141 

4 

1 

·~· 1 
42 

2 

9 

2 

18 
16 
25 

118 
1'7 

8 
26 

1 
4 
1 

142 
59 

6,864 

6,1&8 

600 

17,785 
6,201 

86,961 
161,458 
14,498 

828 
4,666 

2,000 
6,816 
2,000 

86,941 
70,472 

Value. 
Rs. 

8,989 

9,862 

1,200 

27 ,3'11 
6,921 

77,206 
2,62,053 

22,900 
828 

6,400 

4,876 
11,982 

8,281 
6,770 

18,852 

Total ... , 11491 4371 370,1!1!1 ,4,53,490 

Mapa .. , 
Plans and diagrams 
Illullrationa ... 
Miscellaneous 

Total ... 1 

Grand Total ... 1 

E.,tra·dopMmunta.l. 
Various 880 82 
Ditto 197 211 

110 
...... 42 111 

186,418 
61,827 
20,092 
25,062 

41,817 
7,517 
4,437 
1,959 

eel !14!1,a99 I ss. 730 

50S I 613,0!11 js.os.!lliO 
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Table l(b)-Maps published at Dehra Dun. 

New Reprints Number of 
Value. Class of maps. Scola. publica- and new copies 

tions. editions. printed. Ra. 

Departmental. 
Cantonment maps ... Various 15 29 8,528 6,209 

Forest maps ... 
" 4 28 1,678 2,627 

Miscellaneous ... 
" 47 55 49,720 16,860 

Total ···I 661 1121 64,921 1 24,686 

EtdTt!.·dep111rtmental. 
Mapa Varioua 84 5 40,820 7,974 

Plans and diagrams 
" 

98 19,841 11,086 

Charls 
" 

10 4,782 788 

Forest maps 
" 

49 4,418 6,808 

Total ···I 181 1 161 68.8111 26,605 

Grand Total ···I 2471 1271 123,7321 60,291 

Table l(o)-Maps published at Quetta. 

. New Reprint& Number of Value. Class of maps. Scole. publica- and new copies Re. tions. editions. prin~. 

DeP"rtmental. 

Mapa ... ... Varioua 44 4 405 620 

Plana and diagrams ... " 
18 ... 8,111 278 

Charts} 
Forms ... ... 

" 
86 ... 8,808 999 

-
Total ... I 981 41 7,1221 1,897 

B.,trG.departmental. 

Maps Various 26 10 6,428 1,808 

Plaua and diagrams " . 82 8 8,548 989 

Charts} 
Forms " 

28 2 4,760 1,616 

Total ... , 811 201 18,721 1 3,808 

Grand Total ... , 1791 241 26,8431 6,706 
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Table I (d)-Maps published at Murree and Peshawar. 

New Reprints Number of V&lne. 
Class of maps. Scale. publica· and new copies Rs. 

tiona. eclitiona. printed. 

DepMtmenta!. 

Plans and cliagroms ... Various ... 
1 

... 6,591 6,077 

Total ... I ... I ... ... I 6,5911 5,0'1'1 

Extra-dopartm®tal. 

Maps ... ... Various ... ... 1,622 849 

Plano and cliagrams} 
1,000 228 Charts ... ... · 

" 
... ... 

Forms ... 

TotaJ. ... ... I ... I ... I 2,6221 1,0'1'7 

Grand Total ... ... I .. . I ... I 9,2131 6,154 

Table II.-Abstract of Modern Topographical Maps. 

One-inch I Half-inch Quarter-inch 
maps. maps. maps. 

Topographical maps published in 1982-88 141 42 16 

Do. do. published in previous 
years 8,210 871 299 

Total published ... I 3,351 913 I 315 

Number of ahaets in India .. tJ 6,218 1,630 I 450 

NOTES.-
Calcutta.-In addition to the work shown in Table I{ a), 122,488 

copies of 330 maps were gridded during the year. 
Dehra DU:n.-In addition to the work shown in Table l(b ), 2,987 

prints of 635 originals, consisting of plane-table sections, trinngullltion 
charts and pamphlets, and forest maps were printed. 

Bangalore.-On the abolition of the 8onthem Circle on 13th 
April 1932, the publication of maps ceased in Bangalore. In previous 
years these were shown in Table I (c). • 

_Table III.-Letterpress publications. 
(a) PIJBLISBED AT CALCroTTA. 

1. General Report of the Survey of Iodin, 1980·81. (450).* 
2. Map Publication and Office Work Report,l980-81. (250). 
a. Handbook of Topography Chapter I (6th Edilion). (760). 
4. Departmental Papsr No. 15. (180). 

•Numbers ia lnaoketa .rter each i~~ denote the llQDlber of oopies printed. 

• 
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Table III (Conoid.). 
(a) PuBLISHED AT CALCUTTA.-Concld. 

61 

5. List of maps published,-issued monthly. (5,700!. 
6. Alphabetical Index to ·names on Calcutta and Howrah Town Guide Map

Tape Indicator Edition. (100). 
7. Survey of India Notes,-issued monthly. (8,000). 
8. Correction slips to Handbooks of Topography, Type Table, Border Specimen 

Conventional Signs, etc. (67,428). ' 
9. Governmen~ of India and Circular Orders and Circular Memos. (1,900). 

10. Calendar for 1988. (2,100), 

(b) In hand at Calcutta. 
1. G-....,.al :RBJ'C'1't of the Survey of I11dia,1931-3JI. 
2. Map PubUcaUon and Office Work Report, 19S1.8JI. 
3. Handbook of Topography Chapt..- V (4th Edition). 
4. IndellJ to .ll'"'"al Report. of the Survey of India 1904-05 to 1926-21 compiled 

by Lt.-Col . .II. H. G•mJn, 1 . .11. 
5. Price Ust of map•. 
6. 001Teotion to Hcrmdbook of Topograpl•y, Oonventi011al Slgm, l:c. 
1. Gov...,.ment of I...J..ia and Cir.,.la.- Q'f'd,.., 

(c) PuBLISHED AT DEBBA DiiN. 

1. GeodeUo Report Vol. VII. (850).* 
2. Record VoL XXIII. (Report on No. 24 Parly Sind Reclangalalion). (850). 
S. Auxiliary Tables, Part V. (200). 
4. Tide Tables for the Indian Ocean, 1988. (1,500). 
5. do. Bombay 1988. (1,000). 
6. .do, , Rangoon 1988. (950). 
7. do. Hooghly 1938. (175). 
8. do. . Hooghly (Signals, Lights, &c.) 1988. (900). 
9. Addendum ~o Special Publication No.2. (200). 

10. Departmental Papar No. 14. (150). 
11. Professional Papar No. 27 (on Gravity). (850). 
12. Annnal Provision and Maintenance retum of 25 Distrlcla. (2,500). 
18. Pamphlets for the use with medicine chesl. (200). 
14. Lists of Bench marks and Schedule of bearings. (8). 
15. Correction slips to Routes in Weatem Himiilnya, Levelling Pamphlets, 

F. M. 0. Catalogne, &o. (2,580), 
16. Triangalation Pamphlets. (2,000), 
17,- Miscellaneous.- (816,281). 

(d) In 11an4 at Dehra Diin. 

1. Geodeliic Rqort VoJ • .VIII. . . . . 
Jl, Handbook of Topography C'heptn XII. 
3. Tide Tabkafor the Indian Oc•an,1984. 
4. Annual Provi1imt and Maintenance 1'stum.-o/23 Diftricll. 
5. .Addendum to Routes in Western Himiilaya. 
6. .llddenaum to Levelling Pamphleta. 
7. .llddendum to Triangulation Pa>npl1leta. 

112. Map Issues. Table IV infra. shows the total number of 
maps issued by the Survey of India during the year. ·Following this 
table is a:·diagram showing the progress of map sales during the last six 
years~ The total number of copies sold by the entire Department during 
the· past year was 540,635, value Rs. 3,10,456, against 559,432, value 
Rs. 3, 72,024, sold during the previous year. 

The total number of departmental maps sold during the year by the 
Map Record aud Issue Office was 184,551. This represents"' decrease of 

• Numbera in brackets after each item denote the number of copiet printed, 
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3 901 or about 2i.' on the previous year's figures. Considering the pre· 
s~nt allround eco"nomic depression, this slight fall is negligible. The 
number of copies issued to the Army and Royal Air Force increased by 
1 857 and sales to the public by 13,412. Accordingly sales of depart· 
U:ental maps show an increase of Rs. 8,914. 

, As regards extra-departmental maps, the total number of copies sold 
during the year by the Map Record and Issue Office was 238,030. The 
number of copies issued to Government Officials (including the Army and 
Royal Air Force) was 171,452, being an increase. of 36,832 over the 
previous year's sales. Sales to the public, however, decreased appreci· 
ably. This also is attributable to the prevailing trade depression. 

Strict economy was observed in the free issue of complimentary 
copies of maps. The total number of free issues of departmental maps 
during the year was 14,031 against 21,250 issued during the previous 
year. This shows a reduction of about 34% in the course of a single year. 

32,571 copies of maps, value Rs. 51,946, were transferred to the 
Circles for stock and issue. · 

Table IV.-Maps issued by Survey units. 

SALES. 
PRBB 

D•D~ Gon:annnrT" ABXT AND RoYAL PUDLIO, -.. ISSUES. 
ment.al. 01'1'1CIA.LI, AlB FoRCE. 

X•Eztrll.· 
departmental. 

Number: Number Number Bolo Bale Sale Number Sole Number 
ot V..J.ue. of Value. of ol of 

ooplu, copies. copies. Value. oopiea. Value. copies. 
1111. 1111. 1111. 1111. 

Calcutta D 17,831 D,086 125,831 1,32,902 <o,838 48,881 JM,561 9,08,849 14.,031 

X lM,o<S ~.201 18,~ .. 4111 .. ,578 8,49< 188,030 118,1011 3,7S6 

DehmDlD D 1,310 6,373 o,m ..,... 1,101 11,148 ,,m ll,f63 1>,881 

X ao.m 17.815 .. ,soo 3,7811 •• 138 6,001 100,809 27,"1 ····-
8bala D ., .. ...... . ..... 1., 1187 1M 8'19 ,.. 

X ...... ...... . ..... . ..... ...... '"''' '""' -·- . ..... 
Huret (''A.'' 

Com-1 D r1 :us 110 1111 m 198 8118 848 ...... 
X ...... ...... . ..... . ..... .. .... .. .... . ..... . ..... . ..... 

Quetta(nz•• 
Com-) D 80 192 ,.,. 1,118 too 808 1,182 l,6lG 270 
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Pe1blwnr (No. 

18 Putrl D ...... .. .... ...... ······ .. .... . ..... ...... . ..... .. ...... 
X ...... .. .... 2,566 ... S6 83 a,en m 6,591 

llaqoloro D 11 18 ······ ...... 7 ' 19 sa . ..... 
X ...... ...... .. .... . ..... ...... .. .... .. .... . ..... .. .... 

Sbillo., D 11&7' ..., 15 
' 
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X 

::::~i 
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The above diagram represents the aggregate sales o£ the whole 
Department. 

113. Map Record and Issue Offi.ce.-The most important 
function of the Map Record and Issue Office is to be able to supply maps 
correctly and expeditiously. To be in a position to do so, it is most 
important that this office should not be caught out-of-stock of any pub
lished map. For this reason a constant verification is being carried out 
almost continuously throughout the year, and any discrepancy between 
actual stocks and ledger figures is immediately adjusted. 



84 :i.>Uili:.ICATIONS AND ISSUES 

The Army is still the lar<rest eustomer of this offiee. From &~
- Clussifie&t.ion of sales carried out"' during the year under review, it has-

been ascertained that the Army accounts for 52% of all sales, other!. 
government departments 26% and the publie 22%. . 

A rearrangement of th~ Map Store Room was earried out and a'· 
chart showing the loeation of the various sheets was prepared for easy·-
reference. _ . 

The map mounting maehine worked very satisfactorily. The total 
number of maps mounted during the year was 63,464 which represents a 
savino- of roughly Rs. 31,732 over the cost of hand mounting. Most of 
the m"aps supplied to the Army are now machine mounted on eloth. 

The maximum speed of the map mounting machine has inereased to 
325 copies an hour. Further improvements to the maehine are being in-, 
vestigated with a view to inereasing the speed. 

The new Catalogue has become very popular and o. large number of 
up-to-date copies are being issued every month. 

Messrs. Sifton Praed & Co., the Map House, U>ndon, were appointed 
agents ,for the sale of the Survey of India mo.ps during the year. Several 
new agents were also appointed in various parts of India and they have 
been instruments! in further popularizing Survey of India maps. 

A list of agents for the so.le of maps will be found among the loose
leaf notices in this report. 
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Table V. Stock of Mapa. This table gives the stock of maps as it stood on 31st March 1933. · 
. 

CALCUTTA. DEHRA DON. SHILLONG. SIMLA. MURRE E. QUJ 
.. 

TTA. MAYMYO. BAN GALORE. TOTAL • 

. . . 

Class of mr.ps. Number of Present Number of Present Number of Present Number of Present Number of Preeent Number of Present Number of Present Number of Present Number of Present 
eopiea Face Value copies Fa.c8 Val~e copies Fa.oeValue copies, ·Face Value · copies Face Valu copies Face Value copies Fa.oeValue copies Face Value copies Face Vr.lue 

in stock, Rs. in stock. Rs. in stock. Rs. in stock. Rs. in stock. Rs; in stock. Rs. in stock, Rs. in stock. Rs. in stock. Rs . . 

.. • ' 
1/211{ Southern Alia Series' ... 8,262 19,808 . 118 266 1,075 2,150 56 184 20 44 59 .us ... .. . 24 60 9,614 22,575 

~- - . 
1/M India. a.ud Adjaeen• Counhies ... 88,668 68,462 1,1575 2,65~ ' 854 561 224 346 152 228 898 597 417 701 41,688 68,489 ..... .. . 
1/M Carta In~timiale du Monde 

• • • 
4,467 8,948 828 -656 177 266 88 76 2 I 6 18 45 ... ... 46 92 5,076 10,089 

-
Two·inoh maps ... ... 10,862 81,938 7,496 14,!168 861 628 ... . .. . .. ... . .. .. . ... .. . 16 28 18,7'24 47,152 

One·inoh mapa ... ... 1,248,868 18,79,828 . 60,492 741,818 22,978 84,460 2,U6 8,806 8,002 4,508 1,840 1,800 22,493 88,676 8,602 5,868 1,854,781 20,89,268 

Half·inoh maps ... ... -.. 862,175 7,01,167 11,991. 28,662 4,690 9,880 752 1,514 678 1,856 680 750 8,747 5,621 984 1,846 8715,497 7,45,286 

' 
Quarier-inch maps ... . .. 261,9411 8,88,718 7,988 11,054 8,142 4,718 1,077 

• 
1,686 768 1,145 768 1,000 8,033 4,560 882 498 279,048 4,08,814 

General maps of India. ·- 16,682 84,918 468 521 64 204 ll4 122 8 86 u 20 ... ... 54 186 17,827 86,002 . 
Provincial a.ud Diamc• Dl&ps of Iudia. ll,522 28,108 267 582 665 1,1611 89 142 5 g ... ... . .. ... 87 142 6,686 25,148 

. . 

Ca.ntonmen• a.nd Town Dl&ps (Spacial 44,1611 1,111,480 11,542 24,528 804 768 292. 1,857 160 818 24 101 '171 468 884- 768 57,042 1,44,276 

a,nd Guide). ' 

• Manceuvre and Radius Dl&pa 6,881. 18,190 128 264 20 44 • 66 189 • ••• ... . . . .. ... ... .. . 6,5911 18,1177 ... ... .. . .. 
' 149 

!Yii~oellaneoua mapa · ••• 79,786 59,281 •12,276 14,174 188 198 48 lll6 17 115 70 140 . .. ... 824 92,479 74,806 ... I 
. . 

TOTALS 2,077,128 88,84,726 104,669 1,68,680 83,829 159,920 11,241 10,098 4,940 7,9117. 11,968 4,202 29,842 44,906 5,994 10,008 2,264,896 86,84,417 ... . 

• 
• • •.. . 



XII.-WORX OF DRAWING OFFICES. 

114. :r'~bles VI to Vill give an abstract of new maps, reprints 
and new ed1tions completed for publication as well as those in hand 
during the year, for the whole department. 

115. No. 1 Drawing Office, Calcutta.-The Engraving Sec
tion was separated from No. 1 Drawing Office from 1st April 1932 and 
formed into an independent office under the Director, Map' Publication . 

. Extra-departmental maps prepared during the year included, an 
8-mtle road map of Hyderiibiid for the Hyderiibiid Government, 16-mile 
Province maps for the Rail-Road Enquiry Committee, Census maps on 
various scales for the 1931 Census and a 32-mile wall map of India for 
the Imperial Council of Agricultural Research, for display at the World's 
Grain Exhibition, Canada. . 

116. The Engraving Office, Calcutta.-From the 1st April 
1932 this office ceased to form a Section of No. 1 Drawing Office and was 
reconstituted as a separate unit under the Director, Map Publication. 

The Copper Plate Printing Section, which had been separated from 
the Engraving Office in 1928 and placed under the control of the Photo.
Litho. Office, was retransferred to the control of the Head Engraver. 
This reorganisation is due to a reversal of the policy initiated in 1928, 
by which it had been proposed to substitute brush drawing for en
graving. 

Two experiments have been carried out with success. 
(i) The preparation of the negative for a sectioo paper plate by 

the roling of lines on powder-coated glass supplied by the 
Photo.-Litho. Office. · 

( ii) Instead of tracing the work from a pattern on to celluloid 
and transferring it by hand to the copper plate, the pattern 
is now transferred by a modified helio process in the Photo.
Litho. Office, which ensures an exact reproduction, not possi
ble by the old method, and a considerable saving in time and 
labour. 

117. No. 2 Drawing O:lllce, Dehra. Diin.-Since the aboli
tion of the Central Circle and No. 3 D. 0., this office has been responsi
ble for the compiled mapping of the old Centred Circle area, less. the area 
allotted to No. 5 Party, which was transferred to the Eastern Cucle. 

Besides the normal mapping in Persia, Tibet and the Andaman 
Islands, which is reported in Tables V to VII, tbe office completed the 
last t·ineh sheet of Nepii.l. The 8-mile map of Nepiil, commenced in 
1930, is nearing completion and will replace the preliminary edition 
published in 19 28. 

A work that was new to the draftsmen was the revision of sheets 
63 A/6, 10, 11 and 14 from the air photographs taken by the Indian Air 
S~ey and Transport Company for 16-inch s.ettlement map~. The detail 
reqwred for mapping was inked up on unrectlfied contact prmts on a scale 
of about 6 inches to a mile. These were then reduced by pantagraph 
and proportional compass direct on to a projected sheet on the lj-inch 
scale, on which all ground control points had been plotted, and the re· 
duction inked up in colours formed the original compilation. 
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For the revision of sheet 63 E/2 a different method was employed. 
U nrectified prints were ink~d up and ble~ched i photo~aphic reductions c 
of these printed on cellulotd on approxunately the 1-mch scale, were · 
rectified' individually to plotted eontro~ points_ on a 1!-inc? plot sheet 
and tbe detail drawn by means of a rectifier destgned by MaJor H. R. C. 
Meade u .. , and constructed by the Geodetic Branch workshops. 

T~ save time and labour the compilation of sheet 63 E/14 is being 
carried out as follows. The contact prints are inked up, bleached and 
pinned up on a board in groups of uncontrolled mosaics. Each mosaic is 
limited to about 50 photo!!Tilphs, or about 29 square miles, so that they 
can be fitted together by marginal detail. These are then reduced by 
photography to the 1!-inch scale and mosaicked to fit the control of a 
projected and plotted sheet. Drawing blue prints are made from this, 
one of which is inked up in colours to serve as a permanent compila
tion sheet. 

Contour charts were prepared for the Babawalpur area of the 
Sutlej Valley Project, where the levelling had to be revised. Twenty 
charts out of 63 were completed and sent for publication to 'E' Company 
at Quetta during the year. 

. 118. The Forest Map Office, Dehra Diin.-This office con· 
tinues to work for all Local Governments except Assam, Bihar and 
Orissa. The main work of this office was the fair drawing of working 
plans for various forest officers and upkeep of their office copies. 
During the year stock ledgers of all forest maps were completed. 

119, No. 6 Drawing Ofil.ce, Simla.-Swrvey Section. The 
following work was done in addition to that reported in Table III :

Jndezes.-A large number of miscellaneous indexes were 
prepared. . 

Gemral.-The Frontier Circle records were received . arranged 
and indexed. ' 

• Arnoy Bect~on:-During _the past year, the Army Section has dealt 
With the compilation, drawmg and reproductions of maps and plans 
(mostly Secr~t and Confidential) for staff purposes, internal security, 
Staff College mstruetlon for Army Headquarters, Commands and various 
other Government Departments. 

The Establishment consists of :-
1 head draftsman. 
5 ~ermanent draftsmen and personnel of the lithographic print· 

mg presses. 
During the year the output has far exceeded that of previous years, 

and work o~ ~his section is steadily increasing. · . 
t . In addition to the normal routine work, 7 British other r~.nks were 
ramed as dr_aftsmen for employment by the army. · · 

~he vanous Departments for whom work was executed include: 
eneral Staff and Commands, A. G's Branch Q M G's Branch · 

M8 · G. 0., Fo~eign and Political, Government of I~di~ P~ess and the 
urvey of lndta. 
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• 

: . ' 
~To. 1 Drawing omce 

tncludiJig Entraytng 
Office: 

• • 
No. 2 Drawing OH1Cie 

Geode,ic Branch partiea .,(, 

. . 
No.5 Drawing Office ... 

Eaatem Circle parties ... 
·~ 

No. II Drawtng oruce .... 
· 'Fl'Ontrier Circle parties · ••• 
No. 6 (S. I.) Party ' ·~ . . 
No. 10 {~urma) Party .. 
Forest Map Office. ... 

' 
'· Total ... 

- Total to date ... 
Total. for India ... 

WORK 0~ Dj:lA. WING OFFICES 

Table Vl.-New maps. 

Figures in italics denote work in haitd . I 

' . • , TOPOGRAPHICAL. GEOGRAPHICAL. • GENERAL AND SPECIAL. ACCESSORY. • MISCELLANEOUS. 

j ~'~--·-j ' 
lfM. TION.US, 1/2M. ' 

l-inch. i-inch. !·inch. i-inch. Guide. Special, Province. 
• I En- Helio. I En-• Helio. I En-

' 
. 

gr~ved. 
Helio • . ... graved. graved. 

' '12 '6 . ., !(G) JI(G) 1(11) 10( .. ) • ... ~ ... '., ... ... .. . . .. . • . .. 
• . 

\ . ~ . . 
> 7 , I • \S'• 6 14 a 7 ... . ... ... ... .."! ... 

6 1;1 . .. t •. .... ... .. , ... ... -· ... ... ... ... • 
. 
s ... 14 13 3 9 ... .. . ... . .. ... ... ... 

38 4 4 1 ... ... ... ... ... ... ... ... .. . 
. .. 

; ... ... 1 3 ... ... 
~· 

... .i. ... ,.~ ... . .. ' 

22 7 ,_ ... 4 ... ... ... .. . ... ... ... . .. ... 
22 ... 18 19 2 7 ... ... ... . .. ... ... ... 

' .. 
10 ,. 14 4 2 3 ... ... . .. v• ... ... .. . 

-( .. ... ... ... ••• ... ... ... ... .. . ... ... ... 
,113 96 66 49 12 37 ... 3 1 9 1 10 ... .. 

3,496 1.ooo' S!A'7 . ..... 81 !AS 
• 

6,218 '1,630 450 ... ~·· 104'· 104 

• 

•• 
' 

Scales :-·inch meana ., inches to 1 mile. ,._ ... 
• -

... mne 1 inch to ., miles. 
I. 

" . 
. .. 

1/M meana 1 : 1 million or 1•014 inches to 16 miles. . .. 
• • 1/2M 1:2 million-or 1•014 ' . " " " 32 

• . . 
. . 

No. 1 Drawtng Office-
Originals corrected against press order proofs' " ... 
Mosaics (congregated rough maps prepared fCl.1 photo· 

graphy) ... ... ... ' .. . 
Grid otiginals scrutinized and corrected ... .. . 
Grid cutting points on original& drawn or checl!ed .. . 
Miscellaneous cases . ... . ... • •.• 
Extra-departmental maps prepared ... ... 

No. 2 Drawing Office- .. 
Originale corrected sgainat press order proofs .. . 
Publiahed ch&rt.l corrected by hand ... .. . 
Party sheets examined, corrected and submibted for 

publication ... ... ' ... . •. 
Mosaics (congregated rough maps prepared for photo· 

graphy) ... ... ... • .. 

" 

163 

97 
82 
92 

319 
34 

• 
6 

8,000 

86 

s 

1 

• ... .. . 4(b) ... 2(o) I( G) 1 ... l(<i) ... ... S(•J . . . 
' 

• ... .. . ... ... 9 .~ . ... ... 3(l) ... ... ... .. . ... ... ... ... .. . ... 1 ... ... .. . ... .. . 
• . 

. 

... ... ... ... ... .. . ... .. . ... ... ... ... .., ... ... .. . ... ... .. . ... I~mJ ... ... ... . ... ... 
. ... I 1 • ... ... ... . .. ... . .. ... .. . ... , .. . .. ... I B I ... ... ... ... ... ... ... ~-· ... l(n) teo) I,;,, ·;; ... ... . .. . .. ... ... ... ... 

• 
• ... ... ... .. . ... ... ... IC.I J ... ... .. . ... .. . 

... ... ... ... ... ... .. . ' ... ... ... .. . ... ... 

. .. ... 4 ... 4 1 1 .6 7 2 1 ... 5 

I 18 1 15 ' ...... ...... . ..... 
' 

41 22 ...... ······ ...... 
References • ' 

• 
(4) Revised editions, new oompila,tion. • 

, . 
(b) Includes two revised editions, new compilation. .. .-.~ 

(c) Includes one r~vist;d edition, new compilation. 

(tl) Calcutt& &: Howr&h Guide Map, scale 3 ~ch =I mile (Re· 
vised edition) • 

(•) Baluchistan; Punjab; Kashmir and Jammu; U. P .. and 
Delhi ; Burma. . ., 

128-mile India, engraved edition • • (f) .·t 
64-inch one sheet and 16-inch fourteen sheeta. (g) 

' 
Table. VII.-Miscellaneous. 

Forest Map Oftlce
Standard indices completed ... 
:Maps band coloured for issue 
Areas ext-racted, No. of sheets 
Originals corrected ... 
No. of sheets passed for publication 

No.6 Drawing Office-
Party sheeta enmined and corrected 

, , Special Map 
:: , Guide Map 

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

... ... ... 

' • 

42 
99 
3'i 
19 

171 

22 
1 
I 

-

\ 
India. Forest. Canton- pridding. Colour Shading. Indexes. ment. Patterns . 

I . 
... [(f) .... .. . ... ... 182 s 224 SB 98 II 6 ... 

' r . 
• • I 

t 4 ... ... ·+ . .. ... 8 ... ... 8S 4 ... .. . 
··~ 15(9) l8Ch' ... ... ... ... ... ... ... ... ... .. . .. . 

!· 18 ... ... ... ... ... ... 4 ... ... 59 13 ... . .. 
, ... ... ..L ... ... ... ... ... ... ... ... ... .. . ... 

I ... .. . --~ ... ... ... 21 ... .. . ... S7 9 ... ... 
. .. . .. .. . ... ... ... ... ... .. . ... ... .. . ... ... 

' 4 81 4 .. . .. ..;. ... ... ... ... .. . ... ... ... 
.. ... ' 

' ' ... .. . -~ ... ... ... 1 1 ... ... 48 SJ ... .. . 
... .. . 9 ... ... ... ... ... ... ... .. . . .. .. . ... 
.. . 1 J ... 16 18 230 13 224 51 354 97 6 .. . 

I 
' ··•··· \ ...... ...... ······ .. .... ...... . ..... 
I . ...... ~ ..... ...... . ..... . ..... .. .... ...... 
' 
i 
I • i 

' (A) 64-inch five sheeta and 16-inch thirteen sheet.l. 

(i) Bombay, Delhi and Lucknow guide mapa • 
' 

(j) 4-lnch map of 1ndaw mining leaae area. 
:' 

(k) 4-jnch boundary plot for the Foreot Department. 

(l) Office copy correction for the Land Records Department 
1and :Military. 

6-jnch Benares guide map • (m) 

(n) B!dar Fort guide map on scale 400 feet to I inch. 

(o) B·lnch Gulb&rg& Fort guide Map • 

I 
No. 10(Burma)Part:V-

Party ~heeta examined and corrected .. . 
Area qpmpoted for Forest Department .. . 
Map mounting (Booklet.l) ... .. . 
Gridding sheeta for Military training ... 

•• 

u 
4 

818 
80 

Char to. Various. 

... .. . 88 8 

60 4B lOS ... 
't' ... ~ ... 

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

){It) ... (I) 
1022 .. . 

... .. . 1&6 18 

61 40 1824 10 

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

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

88 

Ol•'r'tcb: 
COI'H:s. 

Old, 
New . cor. ...,. 

led. 

~62 8,79& 

61 888 ... .. . 
282 880 .. . ... 
98 17 ... .. . 
f9 OS 

227 228 

859 680 

1628 &HI 

.. .... 
.. .... 
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XIII.-PRINTING AND MISCELLANEOUS. 
-

120. The Photo.•Litho. Office, Calcutta.-The second offset 
machine and offset press from Debra Diin were ~eeeived and erected 
during the year. One Hoe Bat-bed machine ( 26 inches x 19 inches) 
purchased in 1902 was sold to make rooin for the machine. ·· 

A new engraved 45• single-line screen, 40 inches x 82 inches 
was imported at the beginning of the year. It was manufactured· by 
Messrs T. E. Brown & Co. Ltd., Leicester, to the order of Messrs Hunter 
Penrose Ltd. The use of this screen has improved all tints and layers, 
particularly in work exceeding 24inches x 22 inches. Previously, diagonal
line screens were prepared by photographing a cross-ruled Levy screen 
with a suitable narrow oblong stop placed between the lens combination. 
Though results were satisfactory up to 24 inches X 22 inches, beyond this 
size• it became impossible to cut out entirely the image of the crossing 
diagonals and the resultant lines on the negative were uneven. Good 
cross-lined screens have been prepared by the ·powder process from this 
new diagonal-line screen. · 

Some drawing blue prints have been supplied towards the end of 
the year from lithographically combined mosaics. An improvement in · 
accuracy and out-turn has been obtained by replacing the single crossed
line diaphragms of the McLeod Bar microscopes by double crossed-line 
diaphragm~, the lines of which are ·OS inches apart. 

Cost and out-turn of Photo.-Litho. Office are given in the ·following 
table. Out-turn_compares favourably with past years. There is a con
siderable drop in expenditure on account of retrenchment and the curtail· 
ment of capital expenditure on replacement of obsolescent plant. VJI-lue 
of work done is less than the previous year on account of smaller press 
orders. 

COST AND OUT-TURN OF PHOTO.-LITHO. OFFICE. 

I ! I ll.&.PB PJLIKTBD. 
Val\le of . Zino .------

Espendi. out.-to.l'D. Negu.tJ.vea plates I I E:rtra- . Oopiee 
t1U'e. I at otlice pnpa.mi. prepared. Depary depart- ·. priDted. 

[ rates. menta., meota.l. I 

lmpt"ession~ 
palled._ 

I I I I 
Rs. Rs. · I 

3,17,760 ,3.98,3521 6,3321 7,779 ! 1,0111 2,674 

I- j 
I 

I . 

6H,81o 13,892,~09 
I 

INDEPENDENT OUT-TURN OF THE PROCESS ENGRA VlNG AND 
TYPE PRl"lTING SECTIONS 

PROCESS ENGRAVIl(G SECTION. 

I PBo1'o· l'YPE PRINTDIG SECTION. 
H.t.LJ'·'l'ONJ: WORE.. LtNBWORE. 

I·ORAVD'BES. 

Item; or I I 
Blocks !~pres· Blocks Impres. Plo.te11 Copie1 I Impresaiona 

p..,..nod. 810011 p<ep&n!d. llODS p<ep&n!d. !.ilg" priuUod, I pnlled. pulled. palled. pnU.bed. 

20.4901 

I I 

7132,012j1,323,911 
I 

125 120 13,700 i 1 2,129 I 
I I 



11 PiUNTING AND MISCELLANEOUS 

121, OUT-TURN OF ENGRAVING OFFICE COPPER PLATE 
PRINTING SECTION. 

IKPRESSJONS Pvl.LBD. 

~ 

Photogr&nreo. Chromo Paper. Transfer. Miacellaneous. 
-

1,079 365 104 2,891. 

Total. 

4,439 

122. Fhoto.-Zinco.-Section, Debra Diin.-One electric whirl
ing machine for coating and drying hello plates was received and erect
ed to replace the old hand arrangement. The new machine is working 
very satisfactorily and a greater out-turn of sensitised plates is now 
obtained. Owing to retrenchment of establishment,, two ro\llry offset 
machines and one duplicating press were transferred to the Phpto.
Litho. Office, Calcutta, and one rotary machine and one duplicating press 
with electric plant to "E'' Company, Quetta. 

One. new graining ~achine was received ·and is now in use in the 
Graining ~ection. The remaining rotary machine and Eluplicating press, 
together with three flat-bed hand presses, have all been kept busy during 
the year printing Forest and Cantonment maps, diagrams, the Bhakra 
Dam Project Sheets and Indexes and Charts for the Geodetic report. 

123. No. 18 (Air Survey) Party, Peshawar and 
Murree.-The reproduction section was employed on miscellaneous 
work f~r Northern Command H~adquarters and on normal reproduction 

. work for air survey compilation. 
. One special map was produced for Headquarters Peshawar District 
and one for Headquarters No. 1 (Indian) Group, Royal Air Force, in 
·connection with operations. 

124. .'E' CoiQ.pany, Quetta.-The reproduction section has 
·been regularly employed throughout the year. '£he volume of extra
departmental work has somewhat decreased, but there has been an in
crease br departmental work. Extra-departmental work is mainly from 

-local sources but work has been received from such distant places as 
Lahore and..Mysore. 

A good deal of the work has been printed on the rotary offset 
machine which was·installed last year and is working very satisfactorily. 
During the year part of the office has been re-designed to form a large 
plan room and camera room capable of taking a 48-inch lens. At present 
the only lens available is a 25-inch Cooke Process lens by Taylor and 
Hobso~. These i~provements will increase the photographic scope of 
·the umt very considerably. 

Reproduction of originals received :-
In one colour 122 
In ~o ooloura 28 
In three n 47 
ID folll' II 2 

Vandyke and Hello plates prepared 
Prinla plilled 

TOTAL - ... 194 . 

827 
29,259 
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XIV.-MATHEMATICAL INSTRUMENT OFFICE. 

125. Besi~es reg~ar repair and ~anufaetnre, the following special 
_w.orks were· ca;rr1ed out 1n the Mathematical Instrument Office:-

(a) Repairs of-

1000 Binoculars "'l ' 
1986 Monoculars ... 

63 Clinometers ... 

400 Prismatic and Pocket Com-
55 Directors .. 'l 

passes. 
, 308 Range-finders . . . For the Army Departme.nt. 

100 Sight Dials ... 1 17 Odometers 
158 Telescopes 
17 Distance Recorders 

625 Watches 
60 Speedometers 

... ... 
"'J ... ... 

1 Duboscq's Colorometer· ... 

57 .Microscopes 
4 Opthalmoscopes 

1 Spirometer 

For the Chemical Examiner for 
Customs and Excise Calcutta. 

For the .Medical DepsrtJJ~ent. 
FQr the Medical Stores Depart

ment, Lahore Cantt. 
For the All India Institute of 

Hygiene and Public Health · 
Calcutta . 

. The grinding of accurate spirit level bubbles has been undertaken 
in the .Mathematical Instrument Office with satisfactory results and the 
scope of this work is now being extended with a view to diminishing 
Home Indents. 

(b) .Manufacture of:-

7 Sounding Chains, 60 ft. 

24 Wire gauze eye-shades 

2 Magnetic Indicators 

6 Cyclone circle charts . 

; ·- .• ' 

For the Engineer-in-Chief, Har· 
bour Construction, Vizaga
patam. 

... For the Superintendent, Medical 
· College Hospitals, Calcutta. 

For the Superintendent, G. & S. 
Factory, Cossipore. 

For the Bengal Pilot Service, 
·Calcutta. 

4 Hook Gauges 20" long ... } 
2 

11 
, 10" 11 ... For the Irrigation Research 

4 Pointer Gauges 20" long .•. - Laboratory, Lahore. 
3 n rt 10'' '' ••• 
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1 Minor ContrOl Scaler to 
carry out the adjustment 
of plotted strips to a 
slightly different scale For the 0. C., No. 18 (Air Sy.) 
expeditiously. Party. 

12 Air Survey Instruments, 
graduated L squares in 
opaque celluloid. 

5 sete • of optica}ly · flat} For quiutants and ee:z:tanta. 
atsinlesa steel :nnrror. 

140 Glass jars 20 fluid oz. ... For the Excise Department. 

1 Die suitable for sealing} 
meter in connection For the Sub-divisional Officer, 
with one of the Public Lahore. 
Supply Stations. · 

7 Ampoule fillers and} For the Office o-f the Bacterio-
Ampoule holders. phage Inquiry, Public Health 

Laboratories, Bankipore. 
In the optical section considerable progress was made in the 

renovation of prisms and lenses resulting in economy in Home Indents. 
During the year under review 2000 prism surfaces, and 637 lenses 
and object glasses were re-worked, polished and re-figured where 
necessary and 1623 lenses and object glasses re-balsamed. Prisms 
to the number of 170, 450 lenses, 775 colour glasses, 750 diaphragm 
glasses and graticules, 107 reflee.ting mirrors have been made up. 
About one hundred stereoscopes, head pattern, have been fitted with 
reflecting mirrors. 

(c) The Superintendent, Mathematical Instrument Office received 
thanks from a number of officials in all parts of India for the 
efficiency 'of the repairs carried out on optical instruments 

• submitted by them. 
(d) Training given to outsiders:-

At the request of the Financial Secretary to H. E. the High 
Commiseioner for 'lriq, Mr. Abdul Sattar, an instrument 
repairer of the 'lriiq Government, was under training in 
the repairs of optical instruments generally and in the , 
No. 7 Dial Sight in particular, for a period of 6 months 
from November 1932. 

(e) Monthly fire drill was held and the fire appliances inspected 
regularly. The Inspector of Calcutta Fire Brigade personally 
attended the fire drill held in December 1932. 

(/) Army surplus and obsolescent instruments viz. binoculars, 
Telescopes, &c., to'the value of about Rs. 4,290 were sold, 
on behalf of the Director of Contracts, Simla, to the best 
advantage of Government. A sum of about Rs. 3,000 bas 
been realised from the sale of surplus and obsolescent stores 
a.
0

nffid scrap materials belonging to th~ Mathematical I~strqment 
ce. · 



MATHEMATICAL INSTRUMENT OFFICE 

(g) The following Officers visited .the Mathematical Instrument 
Office:- . 

Brigadier _J. Morrison, I.A., Director of Artillery, on 9-12-32 
to d•seuss prospects of more repair work coming to 
the Mathematical Instrument Office. 

The Factory Inspector, on 12-12·32. 
Capt. A. F. F. Thomas, D.A.D.o.s., (P.), on 16-1-33 with a 

view to discuss the stock and repair programme of 
mathematical instruments &t the M&thematie&l Instru
ment Ollice in so far &s it relates to supplies to the 
Army in India. -

(h) Every endeavour has been made to curtail the expenditure as 
much as possible, resulting in a prospective saving of about 
Rs. 19,000 in the cost of establishments, due principally to 
retrenchments and short-time work. Steps have &lso been 
taken to reduce the expenditure on printing, stationery, 
stamps and books to the minimum. . 

The following comparative table shows that the total value of sales 
during the year under review has considerably decreased, due to an 
abnormal fall in demands for instruments, resulting in a large but un
avoidable drop in manufacture. The total value of repairs carried out is 
approximately the same as the last five years, the figure for the past 
year being exceptionally good. 

·1 1980-81. 

1. Total value of stores issued 

2. ., n u repair& carried out to 
orders 

8. .. ,. , iosU"wnents &:o. returned 
to stores •.. 

4. Book value of 1tock in
(a) Serviceable elora 
(b) Repairable , 
(o) Material , 

5. y,.z,.. of ...... wtmm.nto--
(G) Manufactured in workshop 
(b) Purchased locolly 
(o) Imported through the Sloree 

Dep&riment, London 

6. Total va.Iue of work done in the work· 
shop 

7. Value obtained by sa.le of obsolescent 
and condemned stores 

8. Emplo!f•u-
(a.) Average numbers in workshop ... 
(b) Cool of employees in workshop 

including pension contribution 

B•. 

8,78,291 

2,18,906 

48,547 

4,54,147 
1,28,881 
2,06,718 

1,62,717 
45,980 

1,47,180 

4,67,145 

2,625 

468 

1,94,262 

1981-82. 

B•. 

1,71,700 

8,16,950 

80,584 

4,56,869 
1,44,197 
1,90,688 

85,065 
16,222 

86,085 

4,89,189 

687 

488 

1,89,812 

1989-83. 

B•. 

1,89.422 

2,49,'106 

118,164 

4,07.681 
1.69,494 
1,80.726 

44.106 
13.264 

8,410 

8.62,141 

8.860 

424 

1.66.878 
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APPENDIX. 
' . ~ 

The two photographs in Plates ll and Ill show the great improve
ment in definition obtained by the use of an infra-red plate and. filter 
(Plate ll), as compared to one taken with the usual panchroma~c plate 
and orange filter (Plate ill). · · 

The· photographs were taken from Biiriiln, Murree Hills (7,210 ft.) 
looking north-east across the Jhelum valley and Kashmir. The snow 
psak in the right centre of the landscape is Nanga Parbat (26,620 ft.), 
115 mlles distant, and the hill marked Qiifir Khan (11,515 ft.) on the 
watershed forming the horizon, is 31 miles from the camera. . 

A comparison of the two photographs shows the utility of infra-red 
photography for ground photo survey. 

At present infra-red plates are comparatively slow, their speed being 
about one-third the speed of a fast pan chroma tic plate with suitable 
light filter. This restricts their use in the air, owing to Camera vibra
tion, to subjects requiring brief exposures such as distant mountain 
ranges. 



Phnto. by C:q•t. ll. Jl . (~run t'1 IL.J.:. 

PHOTOGRAPH TAKEN WITH INFRA-RED PLATE AND FILTER 

LOOKING :NOHTR·EAST FROJII RILLS ABOVE BARIAN (MURREE HILLS) ACROSS THE JHELUJII VALLEY. 

.c 
>• 

-"l _ ... 
a.= 



l'boiO. b.t• Olpt.. D. n. Crot.f", .... L 

PHOTOGHAI'H TAKES' WITH l'AS'CIIHOMATIC l'J,ATE AND ORANGE Jo'II.TEJt 

HA~IF. YmW AS THAT I!'i" PL.\TF. II. 



OoiTection to Map Publication & Office Work Report, 
1931-32. 

Page 13. 
' . - --

Add the following as a fresh sub-para. under "No. 2 & 3 
Drawing Offices":- • •· · 

"The l-inch sheets reported in hand in Table" V included six' 
"sheets o~ air resurvey in the United Provinces, of which the flying 
"and photography was carried out by the Indian Air Survey and 
"Transport Compll.ny"and the control provided by, the Air Survey 
"Traverse Detachment of 1930-31 " • 

• 
O.oiTection fo Genera:l Report, 1931-32. 

PaR-a. 5, page 5, ·line 1!5. · 

Read "l-inch & l-inch scales" fo~ "l-inch & 2-inch scales". 
' Page 11, pMa. 14: ·· · 

Read "page 13 of 1931-32 Map PUblication Report" for "page 
14 of 1931-32 ~'!P Publication Report·:· 
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I. WORK DONE BY THE SURVEY OF INDIA 

APPJ.IOATION von SunvBYB ov ANY KIND, whether for private 

-or Government purposes, sboald be made to the following officers : 
The Direotor .Jroutier Oint a, • Surve7 of India., Siml&. (2".el. uBurfrOJ&titrr,.). 

• Geocletlo Bnmob, • , , Debra. Dill. (2'el. "&twtrig11
)• 

., " Butera Oirole • ,. Sbillong. (!l'.t. "Bureut"). 
:: 0. (S. No. G (Boath &dia.) :: ., Baaplore. (!l'el. ''Bvrjifid BWI'). · 

Partr,O 
No. 10 (Banna) ,. ,, M'&JDJJO. (!Z'.Z. "BurfieZd Tm"), 

P&rty,• " " 
FonBsT AND CANTONMENT Sun,·svs, LBVBLLING, TniANGULA

~ION AND TmB TAnLBS. Advice in regard to these, and on scientific 
. questions, is obtainable from the Di,.ectoo·, Gtodllic B .. anch, Suo-vey of 
India, D8lu·a Dan, who undertakes a good deal of levelling and 
similar work for municipalities and eJ!gineering projects, on payment. 
(T.itgrmm~ "Surtrig"). 

1\{Aps AND lLLVSTRATIOHS can be printed by the DirM:lor, Map 
PublicoJion, Su"ey of India, IS Wood Street, Oalentta, for Govern
ment Departments only, and special maps ·can also sometimes be 
prepared, on payment. 

TuB MATHBIIATIOAL INsTRUMENT 0FFIOB, Survey of India, 
15 Wood Street, Calcutta, is a well equipped Government Factory 
which supplies, manufactures and repairs all kinds of Surveying, 
Drawing, Optical, Meteorological and Medical instruments. It 
also manufactures special instmments for experiments! purposes aDd 
receives back surplus instrnmeuts on valtiBtiou, from all Government 
Departments, whether Imperial or Provincial. 

The Price List, Rales and Regalations and Forms for Indeut~, 
Repairs and Deposits are supplied gratis on application. ( 1'elegrams 
"Sur·imt"). . 

GENERAL B!IQVIRIBB shoald be addressed to the Assistant Sur
veyot· General, 18 Wood Street, Calcutta. (Telegl'tl711B "Sw-vey•"), 

. .aa the Surveyor General of India is on tour during most of the year. 

• Prwinus and Stata in mch Survey Circle, 

l. l!BONTIBB Oin:le I. GB_ODBTIO BraliCh I. No. 6 ( &uu. 
KaahmirandJ&mma. Umted Prorio.oee India) P~. 
N. W. F. Province Central India. Madras Presidency 
Balncbietin Gwalior Madras States 
Punjab and Delhi Ajmer-Merwira. Byderibid 
Punjab Stat.aa E. Rijputi.na State• )lyaore and Coorg 
Bikaner a.nd St.a.te1 of Baroda Pllrt of Bombayt 

W. Rajpntina., Part of Bomba.yt 
Part of Bornbart States of Weatern 
Catch. IndiA (J.eaa Catoh). 

.•• No.lO (-) l'4f'ly, s ...... 

•• BASTBBN Oircls 
Oeatral Proriaees 

(lnoludiog lle>i•). un.a. anc1 on... 
lleagal~ 
A..am and SikkDD. 
Statea of Eastomlii<Ua, 

t BomiHitr Pftricltncv-Siad il: iD. the -Broutier Clrole: Northern DiV. i1t 
Gaodetio Bn.noh, nma.inder in No.6 (South India.) Pa.rty. 



'11. HOW TO OBTAIN MAPS 

AND OTHER PUBLICATIONS 

· · Sunvar or bou MAPa are obtainable from the Map Office, 18 
Wood Street, Calcutta (T•l. "Sut'Tllaps"). Also to some extant fa·om 
the Agents detailed overleaf and from tho Directors of Survey Circles. 
A MAP CATALOGUB, which itself forms a useful ntlns of India and 
~urrounding countries, can be obtained for Re. 1/- (poll fi'IB ). 

. FonBsT AND C~NTOIIMENT MAPs are obtainable from the Map 
Office, Survey ofbdaa, Dehra Diin. (1'el. "Surlt·ig"), 

GBOLOGICAI. MAPS are prepared by and can be obtained from 
the Director, Geological Survey, Calcutta. . · 

SunvBY PuBLICATIONs OTHBD THAN MAPS are obtainable through 
the Director, Geodetic Branch, Survey of India, Debra Don, who will 

oSUpply gratia a full Catalogue 9f the following : 
(a) Trigononutr,.cal data. Triangulation pamphlets, each covering 

one square degree, giving descriptioDS, positioDS, and heights 
of triangnlated ·points and other data, with charl Levelling 
pamphlets, eaeh covering 4• x 4°, giving descriptions and 
heights of Bench-marks, with chart. 

{6) 

{c) 

1.idal Prtdlctitml, published annually in advance DB TJ'th 
Tab/u of I'M I ndlan Ocean. These tables contain predic
tions for about 40 Indian and Burmese ports, and for about 
25 other porta in various parts of the world. 

G10d•lic wo•·ks of Rifet·ence-Tbe G.T.S. series nf twenty-one 
largo quarto volumes describing in detail the geodetic opera
tions of the Great Trigonometrical Survey from 1800. 
Detailed accounts are given of the Base-line measurements, 
of the reduction of the Geodetic Triangolation treated in five 
portions, of tho early Pendulum observations, of Telegraphic 
Longitude and Astronomical Latitode operations, of ~.'ida! 
obse"ationa, and of Levelling of high precision. 

o( d) H,.atori~al, t111d G81W'tll RqJOrl8, including the "Memoirs on 
Indian Surveys" by Sir Clements Markham and C.E.D. 
Black : also Ann nul Reports, -Narrative Reports, Record 

. Volumes, and the annnul Geodetic Reports. 

'{•) Mu.,l/tJMOUI, Papers on Geodesy, Exploration, etc. 

.(The Catalogue is also included in tho Anona! Geodetic Rcporl) 



111. LIST OF AGJ~N1'S FOR '.CHI•: SAI.I~ 0~' MAPS 

Our Ol' IBou.. 
E11gland. 1. Seeretnrv to the High Ct•inmitotsiouer for India. 

(Genernl J)epat·tment), lndin House, Aldwych,. 
London, W. C. 2. . . ·. . 

2. Sifton Praed & Co. Ud., The 1\Iap House, . 61 
St. James's Street, London, S. W. 1.. , . 

A111tricu. C. s. Hammond & Co., SO Chnrch Siieet,. 
Hudson Terminal, New York, and 75 State-
Street, Boston, Mass. - . 

s. 

Germany. 
lNDIA. 

ilg•·a, 

4. Dietrich Reimer, Berlin, S. W. 48. 

AllaMMcl. 
Ambdla. 
Bttflgalo•·•· 
Bomba!J. · 

Calcnlhl. 

Oc.nvupore. 
Dacca. 
Dar;itefing. 
De/IIi. 

Fe1'0:epo1't, . 
JhiiiiBi. 
Kanltbi. 

Kawttli. 

Laluwt. 

Lud•tww. 
Jlatlrctll. 
~lftii'U(, 

Jlur.·te. 
JlllBBOOrit. 

1. 
2. 
s. 
4. 
5. 
G. 
7. 
8. 
9. 

10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 
26. 
~7. 
28. 
29. 
so. 
81. 
S2. 
38. 
34. 
35. 
36. 
37. 
38. 
39. 

Jlu:roffarpur, 40. 
Nagpw·. 41. 
PI$Rdlf:RI', 42. 

Qu11ta. • 
Rangoon. 
Rd!oall'indi, 
• ~im/4. 

4S. 
44. 
45. 
46. 
47. 

English Book Depot, Tfij Road. . 
Indian Anny, :Book Depot, Dayal Bagh. 
North India Christinn Tmet nnd Book Society. 
Rom Chonder & Son.. · · ' 
Bigginbnthnm• T.td. 
'fhaelcer & Co. 
)). U. 'J.'nraporevnla Sons ~ Co. 
King &: Co., 21S-2l.5 Bndri Mahnl, Hornby Road~ 
W. Newman & Co., 3 Old Court Honse Street. 
Automobile Association of Bengal, 40 Chowringltee •. 
City 1\[np Agency, Govt. Book Depot, 8 H nstings St •. 
Oxford Book & Stationery Co., 37/39 Park St. 
Standard Book & Mnp Agency, Ballygnnge. 
S. K. Khnm• & Co., U. 4o Mnoicipal Market. 
Thacker Spink & Co.; S Esplanade East. 
Advoni Brothers. 
Provincial Library; 
Oxford Book nnd Stationery Co. 
Oxfo1·d Book and Stationery Co., K utilullet·e Gata~ 
Romeslt Book Depot and Stationery Mart. 
J. M. Jaina & Ul'Others, Mori Gate. 
Bltawani & Sons, Connanght Plnce. 
English Book Depot, W azil· Ali Buildings. 
English Book Depot. 
Hoosenbltay K nrimji & Sons, Napier Rond. · · 
Keale & Co., llook Co1'0e1·, Elphinstone Street. 
Ram Chan<ler & Sons. 
CockbnrnN Agency, Sl'tnngnr, 
Be<•kett & Co., Srinagar. 
D. G. Smith & Co., Srinagar. 
Pnnjnb Religions llook Society, AHal'knli. 
Standard Book Depot. . 
Oxford llook & Stationery Co. 
Davy & Co. 
Higginl.,thams Ltd. 
Oxford Book & Stationery Co. 
.J. Ray & Sons, The Mall. 
The Mnssoorie Book Socief.,-, 
Dory & Co. • 
Borman & Co. 

.·. •, 

Superintendent, Govt. Printing, Book ·Depot. 
Northern India Book Depot. 
Sham La! & Sons. 
Standard Book Stall, Club Cornet· 
The Cnmtor, Government Book Depot, BnrmR.. 
J .. Roy &,Sons, 43 K & L, Edwardes lload . 
Oxford Book & Stationery Co. 
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