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I. WORK DONE BY THE SURVEY OF INDIA 

APPLICATION FOR SURVEYS OF ANY KIND, whether for prin 
or Government purposes, should be mnde to the following offi~ers: 
The DirectoT Frontier Circle •Survey of India, :::lmllo.. (1'el. '' Su1-jront•er''). 

' Geodetic Bran~h • " Debra. DU.n. (1'el. "S1u·trig"). 

" o. B. ~~t6rts~~~~i·n~l :: :: ~~~~~I:;e~~~;l:·~~S'::fi;fJ"si~' 
" Party • 

No. 10 (Bonno) 
Party,• " " " " 

Ma.ymyo. (Tel. "Burfield Ten' 

FoREST AND CANTONliENT SunrEvs, LEVELLING, TniANOUL 
TIO~ AND TIDE-TABLES. Adrice in regard to these, and on scienti 
questions, is obtainable from the Director, Geodetic Branch, Surz,oey 
India, Dehm Dun, who undertakes n good deal of levelling a1 

similar work for municipalities and engineering projects, on pnyrner 
(Telegrams "Surtrig "). 

MAPS AND Itr.usTRATioNs cnn be printed by the Director, Me 
Publication, Sun;ey of lnrlia, 18 Wood' Street, Calcutta, for Gover: 
ment Departments only, and special maps can also sometimes 1 

prepared, on payment. (Telegrams "Surpub"). 
TnE llATRE:\IATICAL INsTRUMENT OFFICE, Survey of lndi 

15, Wood Street, Cnlcuttn, is n well equipped Government Fncto1 
which supplies, manufactures and repairs all kinds of Surreyinl 
Drawing, Optical, Meteorological and Medical instruments. · 
also manufactures special instruments for experimental purposes all 
receires back surplns instruments on valuation, from all Governmer 
Departments, whether Imperial or PrO\·incinl. 

The Price List, Rules nnd Regulations nnd Forms for Indent, 
Repairs and Deposits are supplied gratis on application. ( 1'elegran 
"Surinst "). 

Gm~F.n.H, ENQUIRIES should be addressed to the Assistant Sm 
veyor General, 13, Wood Street, Cnlcnttn. (1'elegrams "Surveys"' 
as the Snrreyor Genernl of India is on tonr during most of the year: 

• Pro~·it1ces and States in each Sun•ey Circle. 

l. FRON'!'IER Circle !!. GEODETIC Branch 3. No. 6 ( South 
Ka.shm1r and Jammu United Provinces India) Party, 
~. W. F. Province Central India Madras 
Balnchistii.n Gwalior l\f adrn.s States 
Pan~ab Ajmer.i\lerwii.ra Hyderiibii.d 
Punjab Stn.tes Delhi Mysore n.nd Coorg 
R_ilm.ner State Rii.jpntii.na (excluding Bombay (Southern 
Smd. Bikaner). Division). 

$, No. 10 (Burma) Party. 
Bnrma. 

Baroda 
Bombay (Northern 

Division). 
States of Western 

Indio.. 

4, E.t!STERN Oircle 
Central Provinces 

(including Beri.l')• 
Bengal 
BihB.r 
Assam and Sikkim 
Ea.Btern States 
Orissa. 



II. HOW TO OBTAIN MAPS 

AND OTHER PllBLICATIONS 

. SuhYEY OF JsniA ::\I.H'H ure HiJtuiual,J~ from the 1\fn!J Otlice, 13, 
Wood Stret'l, Cukutta (Tel. ''Surnwpx''). Abo to :;ome extent from 
the Agent~ ii::;ted in Notin• JIJ a11d ff(JIIJ ti1e Direl'tors of Surrey 
Circles. A MAP UAT,\I,OUUE, which itself form::; a useful utlns of India 
and snrrouudiug couutrie~, cun Le oiJtH.ined for He. 1/- (postji·ee). 

Fottl!;!:i1' AND CANTON:\IENT l\L\Ps are olJtninnhle from the Map 
Office, Surrey of ludia, IJehm Dtm. (Tel. "Surtrig"). 

G&oLOOICAL .MAPS are prepared by and can be obtained from 
the Director, Geological Survey, Calcutta. 

SuRVEY Puur.wATI0!-0'8 OTHEn THAN MAl'S, ~!' outlined below, 
are obtainaLle througll the Director, Geodetic Brauch, Sur\·ey of India, 
Debra Dlin, who will supply a full Catalogue gratis on application. 
The Catalogue is also included in the Annual Geodetic Report. · 

(a) 1'rigorwmetrica! datfl. Triangulation }Jf\lll}>hlet:s, each co\·ering 
one square degree, giving descriptions, po::;itions, and heights 
oi triangttlated poinb and other data, with chart. Le\·elling 
pamphlets, each covering 4" x 4°, giving descriptions and 

(b) 

(c) 

(d) 

(e) 

heights of Bench ruark::;, with chart. 

1'idal Predictions, published annnnlly in admnce as 1'it!e-
1'ables of the Indian Ocean. These tabl('.s contain predic­
tions for 41 Indian and Burmese }JOrb, and for 28 other 
ports in various parts of the world. 

Gtodetic tood·F; of Reference-The G.T.S. ~erirs of twenty-one 
large quarto volumes de~crihing in detail the geodetic opera­
tions of the Great Trigonometrical Suney from 1800. 
Detailed accounts are ginn of the Bai'e-line measurements, 
of the reduction of the Geodetic TriangulatiOn treated in fi\"e 
portions, of the early Pendulum observationS, of Telegraphic 
Longitude and Astronomical Latitude operations, of Tidal 
observations, and of Levelling of high precision. 

Historical, and Gmeral Reports, including the "Memoirs on 
Indian Surveys" by Sir Clements Markllam and C.E.D. 
Black : also Annual Reports, Narrative Reports, Record 
Volumes, and the annual Geodetic Reports. 

Miscellaneous. Papers on Geodesy, Exploration, etc. including 
a "Sketch of the Geography and Geology of the Himalaya 
Mountains and Tibet" (in 4 parts) revised in 1933. 



III. LIST OF AGENTS FOR THE SALE OF MAPS 

Ocr or !Nnu. 
England. 1. Secy. to the High Commissioner for India. (Geol. 

lleptt.), India Honse, Aldwych, London, W. C. 2. 

.America. 

Germany. 
OMna. 

INDIA. 

Agra. 

.Ajmer. 
Allahabad. 
.AmMla. 

Bangalore. 

Bardll!J. 
Baroda. 
Bomba!J. 

Calcutta. 

Carvnpore. 
Da•jeeUng. 
Dtlhi. 

Dum-Dum. 
F troupo!'t, 
Indort, 

Jlui71Si, 
fia,·acl•i. 
Kasalili, 
1\ashmi,·, 

Lahore, 

LucJ.:now. 
.Madra1. 
Mttrut. 

2. Siftoo Praed & Co. Ltd., The Map House, 67 
St. James's Street, London, S. W. 1. 

3. C. S. Hammond & Co., 30 Chnrch St., Hudson Ter­
minal, New York, and 75 State St., Boston, Mass. 

4. Dietrich Reimer, Berlin, S. W. 48. 
5. French Book Stores, Grand Hotel de Pekin, 

Peiping. 

1. English Book Depot, Tiij Road. 
2. Indian Army Book .Depot, Dayal Bagh. 
3. Riijputiioa Book House . 
4. North India Christian Tract and Book Society. 
5. Ram Chander & Sons . 
6. English Book Depot, Ambiila Cantonment. 
7. Raja Gopal Photo. Zinco. and Printing Works, 

Fort Bangalore. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

24. 
25. 
26. 
27. 
28. 
29. 
30. 

31. 
32. 
33. 
34. 
35. 
36. 
87. 
38. 
39. 
40. 
41. 

London Book Depot. 
B. Parikh & Co., Mandvi Road, 
Thacker & Co. 
D. B. 'l'arnporemla Sons & Co. 
King & Co., 213-215 Badri Mnhal, Hornby Road. 
W. Newman & Co., 3 Old Court House Street. 
Automobile Association of Bengal, 40 Chowringhee. 
City Map Agency,Govt.Book Depot, 8 Hastings St. 
Oxford llook & Stationery Co., 17, Park St. 
Thacker Spink & Co., 3 Esplanade East. 
Koli Charan & Co., B. 40-41, Municipal Market. 
Royal Book Store, B. 48 Municipal Market. 
Ad rani Brothers. ' 
Oxford Book & Stationery Co. 
Oxrord Duok & Stntiunery Co., .Kashmir Gate. 
Oxford llook & Stationery Co., Connaught Place, 

New Ddlu. 
Ramesh Book Depot and Stationery Mart. 
J. l\L .Juinn & Br0thers, :Mori Gate. 
Blunnumi & Sons, Connaught Place, New Delhi. 
l!1dia.n Air Survey & Transport Ltd. 
Eughoh llook Depot, W azir Ali Buildiugs. 
The 1\lanager, Dnk Bungnlow, Indore. 
The Proprietor, Central India High Class Athletic 

Depot. 
E uglish Book Depot. 
Aero Stores, Napier Road. 
Ram Chander & Sons. 
Coc~bnrt1~ Agency, Srinagnr. 
D, G. Smith & Co., Srioagar. 
PunJab Hehg1ous Book Society, Aniirknli. 
Standard llook Depot, 
Oxford Book & Stationery Co. 
L~Iekoow Publishing House, The Mall. 
H•ggmhothams Ltd 
Oxford Book & Sta;iooery Co. 

(Continued Ovtrl«tf) 



IiL LIST OF AGENTS FOR 'L'HE 
SALE OF MAPS-(Concld.) 

INDIA.-(Goncld.) 
Murne. 4~ J. Ray & Sons, The Mall. 
Jlfrusoo1·it. 43". The Mussoorie Book Society. 
MuzaJ}"a1pu,·. 44. Hurman & Co. 
Ndgpur. 45. Superintendent, Govt. Printing, Book Depot. 
Ootacamund. 46. Higginbothams Ltd. 
Patna City. 47. K. P. Saxena & Co., Diwan Mohlla. 
P~shciwar·. 48. Faqir Chand Marwah, Peshawar Cantonment. 

Poona. 

Q.uetta. 
Rangoon. 
Rawalpindi. 
Simla. 

49. J. Ray & Sons, Arbab Road. 
50. Sham Lal & Sons. 
51. London Book Co. (India). 
52. International Book Service, Deccan Gymkhana 

53. 
54. 
55. 
56. 

Colony. 
Standard Book Stall, Circular Road. 
The Cnrator, Government Book Depot, Burma. 
J. Ray & Sons, 48 K & L, Edwardes Road. 
Oxford Book & Stationery Co. 



PREFACE 

TH~ HISTORY AND WORK OF THE SURVEY OF INDIA. 

The first authoritative map of India. wns published by D' Anville in 
1752, when the exploro.tion of the then unknown India was still lo.rgol:y 
in French hands. It had been compiled from routes of solitary travellers 
and rough charts of the coast. 

The Survey of India mny be said to have br:on founded in 1767-ten 
years after the battle of Plassey-when Lord Clive fonno.lly appointed 
Major James Rcnnell, the first Surveyor General of Bengal, nt that time 
the most important of the Enst India Company's possessions, though there 
were earlier settlements in Madras and Bombay. 

Renne1l's maps were originally military reconnaissances and latterly 
chained surveys based on astronomically fixed points, and do not pretend 
to the accuracy of modern maps of India based on the rigid system of 
triangulation commenced at Madras in 1802 and since extended over and 
beyond India. Even now however the relative accuracy of these old maps 
makes them valunble in legal disputes, ns for instance in proving thnt the 
holding of a Bengal landowner was a river area at the time of the Permanent 
Settlement of 1793, so that he is debarred from its benefits. 

From these beginnings, this department has gradually become primarily 
responsible for all topographical surveys, explorations and the mainteno.ncc 
of geographical maps of the greo.ter part of Southern Asia, and also for 
geodetic work. 

Geodesy means the investigation of the size, shape and structure of 
the earth, and the geodetic work of the department consists of primary (or 
geodetic) triangulation, latitude, longitude and gravity determinations. 
From these the exact "figure" of the earth is obtained, whereby points fixed 
by -triangulation can be accurately located on its curved surlace. This sys­
tem of fixed points holds together all topographical and re,•enue surveys, and 
the existence of such a system from the early days of the department has 
avoided the embarrassments caused in other countries where isolated topo­
graphical surveys have been started without a rigid framework, with the in­
evitable result that they could not be fitted together. 

A geodetic framework is therefore essen tinl in any large survey, but 
there are a number of other activities, all of these ultimately utilitarian, 
which can be suitably combined with it and the following are some of those 
which have been carried out in India: 

Precise levelling for the determination of heights i 
·Tidal predictions and publication of Tide Tables for forty-one ports 

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

time· 
Seismogr~phic and meteorological observations at Debra Dfi.n 



Indian geodesy bas disclosed wide-spread anomalies of the grayita· 
tiona! attraction in the earth's crust, which brwc re~ently l~d t~ a re~ons~der­
a.tion of tho whole theory of isostasy. Systcmo.tic gravity mvesttgo.tlons, 
which may be said to have been initiated in India, nrc now being carried out 
intensively in all civilized countries. 

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

Though revenue survey is primarily a record of individual property 
boundaries and is unconcerned with the surface features, ground levels and 
cxo.ct geographical position essential to o. topographical survey, it was on the 
whole found economical to carry out both surveys together. • 

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

An authoritative Survey Committee appointed by the Government of 
India considered the position in 1905. It was feared that a separation of the 
topographical and revenue surveys might result in a wasteful duplication of 
work and two overlo.pping but mutually discrepant systems of mapping. 
These objections were met by a ruling that the basis of both systems of survey 
should be identical and provided either by the Survey of India or under its 
supervision. 

Subject to this principle, the remaining revenue surveys were handed 
over to the provinces, who had always paid for them as part of the overhead 
charges of revenue collection, and the Survey of India. was enabled to con· 
centrnte its energies on a complete new series of modern topographica.l maps 
in several colours on the l-inch to 1-milc ficale, 

This new series had been rendered necessary by the natural demand for 
more detailed information to be shown on maps, especially as regards the 
portrn.yal of bill features by contours, proper classification of communications 
and-more recently-air traffic requirements. 

It wns intended that this 1905 survey should be completed in twenty five 
yea.rs, and then revised periodically every thirty years. Owing however to 
the w~r n.nd more recent retrenchments, only about two thirds of the pro­
gramme had been completed by 1936, in spite of the reduction of scale for 
the less important areas. 

Although new surveys nrc carried out every year covering from thirty 
to sixty thousand square miles-an area roughly 

1 

that of England-the 
maps of _a large part of the eou~t.ry nre still O\'er 50 years old, printed 
I?ostly m black only, and have btll feature~ shewn by roughly sketched form 
hoes or hachures; such changes in town sites, canals and communications as 
ha.ve been embodied in t.hem have not been surveyed on the ground but 
arc entered from data gathered from outside sources. • 

Owing to the serious financial situation in 1981, the establishment of the 
department wns sev~rely cut down and its annual expenditure halved, in 
consequence of whtch the modern survey of India. cannot now be completed 
before 1950. 

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

Lar~e ~cale Surveys.-Surveys and records of international state 
and provmcml boundaries have always formed · t · ' f 
lopo~ph' 1 k d . an rmpor an' Item o 

~u· tea _war ~ &n ~~ recent years numerous Guide Ma shave been 
pubhshed of Important Cities and military t t' h ~ · 
1-mile scale is inadequate, s a Ions w ere t e l·mch tQ 



M1scellaneous.-While expending on topogt·apbical and geodetic 
work all funds allotted by imperial revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such as 

Forest and cantonment surve)'S; 
Riverain, irrigation, railway and city sut:veys; 
Surveys of tea gardens and mining aren.s, with such control 

levelling as is necessary for these operations. 
Administrative assistance is also given, and executiYe officers lent, in 

aid of tho revenue surveys of various provinces and states. 
The Printing Offices at Calcutta and Debra Diin are always at the dis­

posal of other Government dcpart1nents, for such work as the printing of 
special maps, illustrations for reports and all diagrams for patents. 

The Mathematical Instrument Office of this department assists all 
Government departments, as well as non-ollicials, by maintaining up-to-date 
instrumental and optical equipment and by manufactming and- repairing 
instruments which would otherwise have to be replaced from abroad. 

Military Requirements and Air Survey.-Thc Dcpnrtment is •lao 
responsible for all survey opern.tions required by the army, and is in a 
position to meet the rapidly increasing complexity of modem military 
requirements, especially in air survey. 

In view of its high military importance, air survey work for civil 
purposes is receiving all possible assistance, and continuous research is 
being carried on in the latest methods of mapping from photographs taken 
from the ground and in the air. 

The flying and photography for o.ir mapping done by this depn:rtment 
are a.t present carried out by the Royal Air Force or the Indian Air Survey 
Company, a. commercial firm with headquarters at Dum-Dum. 

Adm.1n1strat1on is in the hands of the Surveyor General under the 
Education, Health and Lands Department of the Government of India. 

The Headquarters Office is at Calcutta under the Assistant Surveyor 
General, and there n.re four Directors, one for the Map Publication and other 
technical offices at Cn.lcutta, and three for three of the five Survey of India 
Circles into which the country is divided; the other two Circle areas (cover­
ing Burma and South India) are administered personally by the Surveyor 
General. 

Of the three Circle Directors, one nlso administers the Geodetic Branch 
o.t Debra. Diin in addition to his topogrnpbicnl survey Circle. 

Nomenclature.-Although the terms "Iran" and "Iranian" are now 
to be used in all corre-spondence in supersession of "Persia" and "Persian" 
respectively, the latter nrc used throughout this report in order to confonn 
with the maps published by the Survey of India., on which the old names 
are to be retained. 
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GLOSSARY. 

Scales are referred to as follows:-
( i) by their representative fraction, e.g. "1/25,000 11

, 

(ii) for scales which are multiples of 1/1,000,00()-"1/M seale", 
"l/6M scale" &c., which mean "1/1,000,000 scale", 
11 1/6,000,000 scale" &c., 

··(iii) for scales smaller than 4 miles to one inch-"50-mile scale", 
"S-mile scale" &c., which mean "scale of 50 miles to one 
inch" "scale of 8 miles to one inch" &c., 

(iv) for scales of and larger than 4 miles to one inch-"i-inch 
scale", 1'!-inch scale'', ''4-inch scale'', ''16-ineh scale" 
&c., which mean" scale of t inch to one mile" &c., &c. 

Serial numbering o! survey of Ind1a maps. 

Sheets 65, 78 &e. are sheets on the 1/M seale; 
Sheets 65 K, 78 F &c. are t-inch sheets; 

Sheets 65 K/N.W., 78 F/S.E. &c. are t-inch sheets; 
Sheets 65 K/1, 78 F/16 &c. are l-inch sheets. 

The system of numbering is fully explained in the Indexes at the end of 
~his report 

AbbreViatlons.-U. 8. S. denotes Upper Subordinate Service. 
L. 8. S. denotes Lower Subordinate Service. 
U.S. Officer denotes Upper Subordinate Officer. 
L. 8.- Officer denotes Lower Subordinate Officer. 
P. L. 0. denotes Photo.-Litho. Office (Calcutta), 
P. Z. Section denotes Photo.-Zineo Section (Dehm 

Diin), 

D. 0. denotes Drawing Office. 
F. 0. U. 0, denotes "For Official Use Only". 



SURVEY OF INDIA 

GENERAL REPORT 

1936 

From··1st October 1935 

To 30th September 1936 

INTRODUCTION AND SUMMARY. 

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

The Geodetic Report. 

The General Report. 

These re!Jorts cover the survey year, which ends on 30th September, 
except that Pwrt 4 (Map Publication and Office Work) of the latter is 
for the financial year, which ends on Slat March. 

The Geodetic R!!port contains full details of all scientific work. 
The General Report includes an abstract of the Geodetic Report (in 

Part fJ), and full details of the survey operations of the ordinary 6eld 
units (Pa1·t 3) as well as drawing, map publication and instrument 
manufacture (Part 4). Abstracts II and IV (vide Table of Contents) 
summarize the detailed reports of Part 3 and enable the reader to select 
those which are of special interest to him. 

The progress of "modern" (i.e. since 1905) topographical surveys 
made by this Department, and compilations made from our own or other 
material, is illustrated in Index A at the end of this report, while 
Index B indicates the obsolescence of modern surveys. The remaining 
indexes show all the standard maps which have been published up to 
date on the various scales. It will be seen from Index G that the areas 
within the Indian Empire which are blank on Index A are actually 
almost entirely covered by topographical maps. These maps are how­
ever from old material based ou the old longitude of 1815, which was 
over 2 miles out, and are drawn in the old style; they are consequently 
excluded from Index A. 

2. General. -Brigadier H. J. Couchman, D.s.o., M.c., held the 
post of Surveyor General throughout the year. ColonelS. W. S. Hamilton, 
D.S.o., officiated up to 1st November, while Brigadier Couchman was 
on leave. 

The post of Assistant Surveyor General was held by Lt.-Colonel 
E. 0. Wheeler, M.c., R.E., throughout the year. 



2 INTRODUCTION AND SmiMARY. 

3 The total cost of the Department fo_r the year ending 
~lsi ~iarch 193ti, as compared with that of prevwus year&, was a8 
follows:-

1933-34 1934-35 1935-36 REMARKS. 

' I ' J:s. Rs. Rs. 

Gross actual COfit 34,25.357(a) 34,42,523(b) 34,33,719t (a) Iucludinf! ... 
Rs. 1,0~,290 

10,25,593t for En!!'li~h Deduct recO\·eries ... 12.55.841 10,95,885 Char!!es (High . 
Commis~~oioner· . 
on Stores, anri 
loss or gam by 
exchange. 

(h) Including 
Rs. 91,856 
for do. do. 

Nett ac~ual chnrges ... 21,70,016 23,46,638 24 08 126t I t The.~ figur" 1 
' are not final. 

Total area of sun·ey of Squnre miles. I Square miles. I Squnrc miles. I 
nil kinds completed 
durmg the yeru. 

42.183 51,664 I 
I 

57,036' I• Vide page 17 

4. Organisation. A special party was formed in October 1_935 
under the charge of Captain J. B. P. Angwin, R.E., to assist the Smo­
Burmese Boundary Commission. It was disbanded in June 1936. 

A sca~e of pay for officers of the Indian Army of Indian domicile has 
been sanct10ned and the scales for both R. E. and Indian Army officers 
have been extended to include the 3rd 4th and 5th years of Army 
Service. ' · 

The rates of special pay admissible to the Chief Draftsman and 
Head Draftsman in the H. Q. offices have been changed to Rs. 150 and 
Rs. 50 per month respectively. 

The scale. of pay of the post of Assistant Head Engraver when 
held by an officer of Indian domicile ]1a8 been fixed at Rs. 200-30-500. 
The benefits of the Calcutta House Allowance Scheme are not admissible to such officers. 

~ competitive examination for entrance to the Class II Service was . 
held m August 11t three centres. namely Calcutta Debra Dun a~d 
Ban~alore. Se_le~tion Boards, co~sisting of memb~rs of the ~ubhc 
Service . Commission and officers of the Survey of India, interVIewed 
prospective candidates during July. 

5
: N otab~e events of the Survey year. 

f ~h~ portrait of Lt.·General Charles Reynolds which forms the 
ronusptece to this v 1 • 't b Raeburn, b lhe kin . . 0 urue ts reproduced from a portrat y 
Y d permtsston of Messrs. Asscher and Welker of London. 
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Charles Reynolds came out to Bombay as cadet in 1772 at the aae 
of fourteen, and was appointed Ensign of Infantry from July 30th 1775~ 

From the start of his service he was almost continualh· on acth·e 
service against the )lahrattas, up to the peace of 1782, our! ;,·as severo! 
times wounded and mentioned in despatches. 

He bad already takl'n to surveying, being employed on a survey 
of the Broach pargannas, and he tells us that route surveys "to Dubhoy, 
Camhay, and Ahmedabad were taken by me for my own private satis­
faction as opportunity oceurred ". 

In 178:1, in the war against Mysore, he commanded a detachment 
of six grenadier compauies sent to join the Bombay force in Cauara, 
where be became Secretary to General Mathews and Sun·eyor General 
to the Army, and surveyed part of Bednore above the Ghnuts. He 
escaped being taken prisoner with General ~lathews, bnt was shut up 
with Toriano's force throughout the siege of Onore (Honiivar, l-inch 
sheet 41> J/7). 

On his return to Bombay in 1 784 he was employed on a survey of 
Bombay and Salsette, till early in 17H5 when he was appointed Surwyor 
to a political mission which travelled across India from Surat to Calcutta. 
After this he was attached as Surveyor to the Resident with the Peishwa's 
court at Poona; his most remarkable achievement being to reach 
Masulipatam in 1788 vi<t Nagpur and Hyderiibiid, visit Madras, and 
return to Snrat by another ronte. 

On the outbreak of war a)!ainst :Mysore in 1790, Reynolds accom­
panied the Bombay force to ~lalahar as A. D. Q. M. G., in charge of the 
Intelligence Department, and at the conclusion of the campaign in 1792, 
he carried throu,:h a snrveyed line from Seringapataru (57 Dfll) t•·ia 
Hyderiibiid to Burbiinpur (55 C/3). 

In 1793 Reynolds visited Calcutta again, and obtained the authority 
of the Supreme Government to undertake a comprehensive "~lap of 
Hindoostan ", and also to make surveys in the Doiib and Rohilcund. 
Early in 1794 he was recalled to Bombay, and took no further active 
part in surveying; henceforth devoting himself to the compilation of his 
great mnp. He employed ll large number of Indian f;Urveyors, or rather 
explorers, who brought in to him at Surat a vast quantity of geographical 
material mostly in the form of routes, from Sind, the Punjab, and other 
little-known parts. 

Reynolds became the first Surveyor General on the Bombay 
Establishment early in 1796, but continued to work single-handed till 
given three assistants in JROl; with their help he completed lois map, and 
was able to leave India in February lSOi, taking a special copy with him 
to present to the Court of Directors. 

He was promoted Colonel on ::\lay 1st 1804, and Lt.-General in 1814; 
he died in England on .June 2-Hh 1819. 

Reynolds' achievements were remarkable in that he worked for the 
most part without any European assistants, and almost entirely in foreign 
territories where snrvey could not he carried out openly. His maps were 
only superseded as these territories came under direct British influence 
many years later. 
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Quetta Earthquake.- . 
'E' Survey Company continues to live and work m tents a~d 

"Wana huts" in Quetta. l'\ew offices for the Company are to be rebmlt 
on the old site. 

Boundar>/ Survey.-
At the i~stunce· of the Government of Bomb~y and of the Agent 

to the Governor General in Rajputiina, the demarcatiOn of two disputed 
portions of the Sind-Jaisalmer boundary was undertaken on payment. 
The work was commenced on 31st January and complet.ed on 24th 
February 1936. 

At the request of the Agent to the Governor Gener~l, Eastern 
States, a part of the boundary between the States of Khairiigarh and 
Niinduaon was demarcated, on payment (para. 95). 

h 

Conferences.- . . . 
While on leave m England BngadJer Couchman, D.s.o., M.C., and 

Captain Bomford, R.E., attended, as official delegates from India, the 3rd 
Conference of Empire Survey Officers held in London from the 23rd 
July to the 2nd August 1935. Captain Crone, R.E., also attended the 
Conference. 

The following papers by officers of the Survey of India were 

read:-
"Geodetic Progress in India"-by Captain Bomford, R.E. 

"Air Survey in Tripura State, Bengal, 1933-34" by Colonel 
Campbell, D.S.O. 

"The use of High Oblique Air Photographs for Topographical 
Mapping"-by Captain Crone, R.E. 

The Surveyor General and Lt.-Colonel Glennie, n.s.o., R.E., attended 
a Seismological Conference with the Director, Geological Survey and 
the Director-General of Observatories which was held in the Geological 
Survey Office, Calcutt.a, on the llltb January 1936 to frame proposals for 
a seismological organisation in India. 

Exhibits.-
Under instructions from the Surveyor General, exhibits by the 

Photo.-Litho. Office illust.rating methods of map production, and a 
selection of instruments illustrating the manufactures of the Mathematical 
Instrument Office, were sent on the lOth December to the Institution 
of Engineers (India), 8 Gokhale Road, Calcutta, for display at their 
annual Conversazione. 

Colonel Hamilton, D.s.o., Director, Frontier Circle participated in 
the opening ceremon.y of ~he Willingdon Air Station at Delhi in February 
and m company with Lieut. Jenney, R.E., Officer in charae No. 18 
(Air Survey) Party, arranged a display of Air Survey Exhibit; ' 

Exploration.-
On return from deputation with the Visser Expedition 19H5 

surveyor Muhammad Akram rejoined 'A' Company on the 29th 
October. 

Khan Sahib ~fraz Gul Khan, ~ate Extra Assistant Superintendent of 
the Survey of IndJB also accompamed this expedition. 
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During May and June 1935 the expedition explored the area lying 
in the great bend of the Shyok river between the junctions of that 
river with the Nubra and Galwiin, thus connecting up with the area 
explored by the Visser expeditions of 1929 and 1930. During July 
and August 1935 the expedition moved across to the Shaksgam valley 
and by crossing the Kyagar Glacier succeeded in penetrating the 
hitherto unexplored portion of that valley which lies between the areas 
explored by l\!ason's expedition of 1926 and Younghushand's of 1899. 
The following is an extract from a telegram from Dr. Visser:-

" Surveyors mapped nearly whole region between N ubra and Shyok 
and that under greatest difficulties and dangers stop Shaksgam down 
to 14 miles below Gasherbrum Glacier. Both did splendid work". 

A total area of approximately 1,800 square miles was surveyed on 
half-inch scale, and is being incorporated in sheet Nos. 52 A, E, F & J 
and other maps affected. 

The results of the Duke of Spoleto's surveys in the Karakoram in 
1929, Messrs. E. Shipton and H. W. Tilman's sketch surveys in the 
neighbourhood of Nandu Devi and Badrinath in 1934, Colonel R. C. F. 
Schomberg's route survey in the Shingshal-1\Iuztagh area in 1934 and 
Sir Eric Teichman's compass traverse of the motor route from Peking to 
Kiishgar in 19:15 have been recently received and are being embodied 
in the sheets affected. 

Exercises and .lJ!anceuvres.-
N o. 18 (Air Survey) Party this year co-operated with the R. A. in 

an artillery practice with live ammunition at N owshera for the purpose 
of instructing R. A. Officers in the use of the 1/25,000 Air Chart. 

With reference to page 4 of the General Report 1935, Extracts from 
the Report on Air Survey Exercise, Nowshera, 1935 by Captain 
Crone, R.E., have now been published. 

Lectures.-
Dr. A. M. Heron, D.Sc. (Edin.), F.G.s., F.R.G.S., F,R.S.E., Director, 

Geological Survey of India, and Lt.-Colonel Glennie, D.s.o., R.E., delivered 
lectures on "Earthquakes" to the members of the United Service Insti­
tution of India at the Gaiety Theatre, Simla on the 16th July. His 
Excellency the Viceroy and the Chief of the General Staff were present. 

Lt.-Colonel Glennie also read a paper on "Subterranean rock forma­
tions in the north of India in relation to water-logging" at a meeting of 
the Research Committee of the Central Board of Irrigation on the 
lOth July. 

'l'he Officer in Charge, No. 18 (Air Survey) Party delivered a lecture 
on air surveys in war to the officers of the Northern Command Annual 
Intelligence Course. 

Captain Crone delivered a lecture at the War Office Air Survey 
Exercise at Chatham in October on the Indian method of compiling high 
oblique air photographs, and conducted an exercise to demonstrate the 
method. 

Adventures and Ca.malties.-
The Surveyor General deeply regrets to record the following 

deaths:-
Colonel A. A. :McHarg, n.s.o., late Director, who died in August 1936 

at the age of 62. 



6 JXTRODUCTIO!'i' AND. SUmlARY. 

Mr. A. A. Graham. Extra Assi<tant 1:iuperintendent, who died at 
lJehra Diin on the 13th January l9:>G nt the age of 51. . 

)fr. F. H. Vandyke who died in Loudon ou the 2Hh J~ne_ ln.6, at 
the""'" of 70. )fr. Vandyke rendered 34 yen" of very dtstmgmshe<l 
scrvi;e in the Pboto.-Litho. Office; his name will long be remembered as 
the inventor of the \'andyke Process. . . 

9 Lower Subordinates and L"J inferior BL'rvants d1erl durmg the 

~ru~ffnporl • . . 
Surveyor Fazl Elahi and four Khala"ts narrowly escaped lostng their 

Jives when they WL're almost ovt•rwhelmed by a very severe snow storm 
on the Gan"otri Glacier, in Tehri-Garhwul. They were without food for 
3 da)'B stru:tr)in(T throutrh snow, sometimes up to their waists. 

M~ 0 M 

)fajor Osmaston, accompanied by .\Jr. Eric Shipton, pe~etrated the 
"inner sanctuary!! of Kanda Devi in the course of topograplncal surveys 
in the Kumiiun Himaluya. 

Disti11fJUislwd visitors.-
The Hon'ble Sir Girija Shankar Bajpai, K.ll.E., C.J.E., LC.s., officiating 

Member of the Executive Council of the Governor General of India 
(Department of Educatinn, Health and Lands), visited the Geodetic 
Hranch Ollices in Dehra Diin on the 30th X ovember 19a5. 

Dr. L. K. Hyder, c.LE., Ph.D., Member of the Public Service Commis­
sion, visited the Headquarters Offices at Calcutia on the 15th January 
1936. 

6. Appreciations and Awards. 
His Excellency the Viceroy and Governor General has been pleased 

to award the Kaisar-i-Hind )fedal of the Third Class to )fr. Shahabuddin, 
Litho. Draftsman of "E.., Company, for services rendered in connection 
with the EnrthcJmtke in Baluchistan, 19:35. 

The Surveyor General presented to Rai Sahib R. B. )Jathur, U.A., the 
Sunad and insigni·t of his title on the ~8th ApriL 

Khan Sahib Afraz Gul Khan, a reiired Class II otlicer who accom­
panied the Visser Expedition, l9:l.5, has been awarded by Her Majesty 
the Queen of Holland the tttle and Insignia of a Che,·alier uf the Order 
of Orange Xassau in recognition of his work in the Karakoram. 

Captain Bomford, ILE., has been elected a Fellow of the National 
Institute of Sciences of India and of the Royal Astronomical Society. 

~he fo!lnwing is an ext~·act from a lett.er received by the Director, 
Fronher Circle from the Br1ga(her, R. A., :Sorthern Command~ regarding 
the results of the artillery practice at :\' owshera :-

" ~ wo~ld like t~ record my appreciation of the great help and co­
~perat.tOn gtven by Xo. 18 (Atr). ~un·ey Company, in this exercise. They 
fitted '.n the product tOn of tlw atr chart as part of their annual training. 
The :nr chart. they produced wns not only of great value in this year's 
exerctse, but wtll he use•! next year for the artillery bri,.,•Jes practisin"' 
nt Nowshera." n ° 

!n connectio1.1 with the opening of the \Yillingdon Air Station at 
Delht, the follmnng D. 0. letter has been receh·ed by Colonel Hamilton 
from the Director, Civil Aviation:-

"This is just a line to otl~r you my thanks for the trouble you and 
your stat! took to add to the tnterest of the opening ceremony by bring-
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ing- your exhibit of instrument" :tnd lll<tps. It was one of the most 
interesting exhibits in the building and .Jenney took endless trouble to 
make it interesting to every one. I am writing him a note, but I want 
to Jet you know that I am very grateful for the help of yourself and the 
Survey of India generally.·· 

J/ at!teJnatica l I rudrum C'n i ()_[iice.-
Among other special manufactures were the followiu~ :-
Twelve clinometers: of a new pattern, ri,!...rid, in woOden ca!oie, ha\·e 

been made up for te't in the field. 
The design of the folding pattern clinometer bas also been improved, 

the folding vanes strengthened to prevent bending aud the tilting screw 
fitted· with a flouting steel ball point working in a Vee slot to prevent 
lateral movement. The scales are now machine divided. 

Further alterations are contemplatetl which include improved bubble 
adjustment, more positive stops for the open position of the vanes, larger 
cleats and the abolition of a degree scale. 

Pantographs, in which the castors have been replaced by stainless 
steel ball bearing fittings, have also been designe<l. Two of these 
instruments have been issued for test. 

One experimental scale, single, diagonal, 16" = 1 mile, and one experi­
mental protractor, rectangular, 6" MK. IliA, made of synthetic resin 
material, were sent to the Director of Lane! Records, Central Provinces, 
Nagpur, and to the Commanrlant, Indian Military Academy, Debra Diin, 
respectively, for testing. 

A brass sun dial, 18-inch diameter, was constructed for installation 
at the new Government House, Darjeeling. 

A globe of 18-inch diameter, mounted on a pedestal, was wade up 
to facilit:.te the recording of seismological distur'•ances at the 1\Ieteorolo­
gical Office, Alipore. 

One crinoline tape to measure 3:36 feet was made up for issue to the 
Superintending Engineer, Meghua Bridge Construction. 

7. PersonneL-Casualties. retirements. promotions and other 
changes were as follows:-

Class I 0.[/ice•·s.-~hjor R. ::l. Wauchope, o.B.E., LA., and Messrs. 
V. W. Morton, E. A. ~leyer and P. Simpson, retired. 

Messrs. L. Williams, ~I.B.E., and 0. N. Pushong permanently promo-
ted to Superintendents in Class I. 

Captain Crone, R.E., prornoterl to ::luperintendent. 
)lr. ~IcCraken, ~I.IJ.E., confirmed as Superintendent in Class I. 
Major Penney, H.E., promoted to Lt.-Colonel. 
Captain Bamford, R.E., promoted to )lajor. 
Mr. L. William>, ~!.B.E., :,rr:mted leave preparatory to retirement. 
Lieutenants C. A. Bi,[dle, R.E., and D. E. 0. Thackwell, R.E., 

confirmed as Assistant Superintendents. 

Class II 0.[/icers.-
Messrs. Grant and P. C. )!itra, B.A., substantively appointed to the 

posts of Chief Draftsman, ~lap Publication Office, and Head Draftsman, 
No. 1 Drawing Office, respectively. 

Mr. A. A. Graham, died. 
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J,fiscellanwus appointments,-General Central Se1·vices Class II.­
Mr. A. R. J. Dalziel, Head Engraver, and ~lr. L. H. Mordue, Assis­

tant Manager, Photo.-Litho. Office, who were appointed on contract, have 
been confirmed in their appointments. 

Mr. G. M. Dhara, officiating Registrar, was confirmed in his appoint­
ment. 

Uppe>' Subordinate Otficers.-Five officers were appointed to the 
Upper Subordinate Service on probation and posted to the Geodetic 
Branch for training. 

Mr. Lalbir Singh, retired. 
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8. The prime duties of the Survey of India are g-eodetic, topo­
ooraphical and "''oooraphical, but the department is abo developin" co-
M ~ ry '""' 

operation with local survey n_geucies, with a view to mutual economy, 
and is now doing a. considerable amount of miscellaneous out::;ide work 
on payment, besides aJ\~ising anrl assisting Provincial Governments with 
local and settlement surveys as requirecl 

The followinoo abstract shows the noture and locale of the field 
operations actually carried out by the department during the past year, 
grouped under the following sub-heads: 

Air Sun·cys. 
Boundary Surveys. 
c~dastrn.l burvcys. 
Cantonment anJ. City Surveys. 
Correction Surveys. 
Exploration. 
Forest Sut'\'oys. 
Framework. 

Geodetic. 
Levelling. 
Miscellaneous. 
Raihvay 8urvcys. 
Riverain Surveys. 
Special Surveys. 
Topographical Surveys. 
Tro.iniug. 

If a province or state is not mentioned, no work has been done there 
during the year nnder report. 

9. Ajmer-lVIerwara. 
Ccmtonnwnt and city surveys. Re-survey of Nasiriibiid Cantonment 

(p. 45 ). 

10. Assam. 
Co>•r,,ction su>·ve.'ls in Khiisi and Jaintia Hills district (p. 51). 
Geodetic. Latitude and Longitude at 2 stations (p. 14). 

Primary triangulation throug-h ::\aga Hills (p. 14). 
Topographicctl snrveys in Lusbai Hills district (p. 51). 

11. Baluchistan. 
Cadastral wrveys for town planning in Quetta City (p. 40). 
Framework. Triangulation in Kaliit and Las Bela States (p. 40), 

Traversing in Quetta City (p. 40). 
Geodetic. Gravity at 11 stations (p. 14). 
Levelling. Tertiary levelling in Quctta Cantonment (p. 40). 
Topographical snrveys in Kaliit and Las Bela States (p. 40 ). 

12. Baroda. 
Frantewor/,, Revision triangulation in Baroda (p. 44). 
Levelling. High precision levelling in the back direction Surat to 

Baroda portion of the line Viramgiim to Surat of the new geodetic 
level net (p. 15). 

13. Bengal. 
Framework. Triangulation and traverse in Chittagong and ~ oiikhiili 

districts and Chittagong Hill Tracts (p. 51) and traverse m 1\lalda 
district (p. 4 7). . 

rapographical surveys in Chittagong district and Chittagong Hill Tracts 
(p. 51). 
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14. Bihar. . . • 
F()l'est surveys in Santa! Parganas d1stnct. (p. 41 ). . _ 
FralrteuH>rk. Trian~ulation and tra,·crse Ill Bhiigalpur, Purnca and San tal 

Paraanas districts ( p. 4 7). 
TopograPhical survevs in Bhagalpur, Darbhanga, Monghyr, Patna 

and Purnea districts (p. 4 i ). 
15. Bombay. 

Framework. Revision triangulation in AhmadiilJad, Broach and Panch 
Mahals and Kaira districts (p. 44 ). 

Geodetic. Latitude and longitude at 14 stations (p. H). 

16. Burma. 
Frame1.vo-rk. Triangulation and traverse iu Toungoo and Yamethin 

districts, Karenni and Southern Shan States (p. 57). 
Geodetic. Primary triangulation through l\iiga Hills (p. 14). 
Topographical surveys in Arakan Hill Tracts (p. 51) and in Kyaukse, 

Mandalay, Meiktila, Sagaing and Yamcthiu districts and the 'Northern 
and Southern Shan Stutes (p. 57). 
17. Centralindia. . 

Framework. Revision triangulation in DewUs, Dhar, Indore, Jaora, 
Jhabua, Piploda, Ratlam, Sailana and Sitamau States (p. 44). 

Levelling. High precision levelling for new geodetic level net in the 
fore direction, from I\iigpur to Bhopiil and precise levelling Ghazipur 
to Sironj portion of line Bagaha to Sironj run to determine the 
extents of rlisturbances caused by the earthquake of }.5th January 
1934 (p. 15). 
18. Central Provinces. 

Air survey in :Kiigpur (p. 50). 
Cantonment and city su.'I"'Jeys. Re-survey of Jubbulpore Cantonment 

(p. 45). 
Framework. Triangulation and traverse in Biliispur district (p. 50). 
Levelling. Hi~h precision levelling of the new geodetic level net in the 

fore direction, Thanegaon to :Kagpur portion of the line Dhulia to 
:Kagpur, Niigpur to Bhopal, Niigpur to Baipur and Raipur to 
Katghora portion of line Raipur to Daltonganj (p. 15). Levelling 
in Nagpur (p. 50). 

Topogr<tphicalsU.1'Ve!JS in Bilaspur and Raipur districts (p. 49). 
19. Delhi. 

Correction suM:eys in Delhi (pp. 36, 43 ). 
Geodetic. Gravity at 1 station (p. 14). 

20. Eastern States. 
Framework. Triangulatiori in Gangpur, Patna, Raigarh anU Sonepur 

States (p. 50). 
Miscellaneous. Demarcation of the boundary between Khairaooarh and 

:Kiindgaon States (p. 50). · " 
Topographical surveys in Giingpur, P;.ttna, R:ligarh, Rairiikhol, Sakti, 

Siirangarh and Sonepur States (pp. 49, 50) and in Kaliihandi State 
(p. 55). 

21. Gujarat States. 
Framew~rk. Revision triangulation in BiilUsinor, Bariya, Cam bay, Chota 

Udaipur, Liinilviida and Sunth (Sant) States (p. 44). 
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22. Gwalior. 
Framework. Revision triangulation in Gwalior (pp. 42, 44 ). 
Levelling. High precision le,·elling for new geodetic level net in the fore 

direction, from Kagpnr to Bhopal and precise levelling Ghiizipur 
to Sironj portion of line Bagalw. to Sironj run to determine the 
extents of disturbances caused by the earth<]uake of 15th January 
19:H (p. 15). 

23. Hyderabad. 
Geodetic. Latitude and longitude at 13 stations (p. 14). 

24. Kashmir. 
Geodetic. Gravity at 1 station (p. 14). 

25. Madras. 
Framework. Tra\·erse in East Godavari and West Godavari districts 

(p. 55). 
Geodetic. Latitude and longitude at 26 stations (p. 14). 
Topographical suneys in Vizagapatam district (p. 55). 

26. Mysore. 
C01•rect·ion su?·veys in Ban galore Guide 1\Iap area (p. 55). 
Geodetic. Latitude and longitude at 11 stations (p. 14). 

27. N. W. F. Province. 
Ai1• surveys in .Mohmand and Tiriih Tribal territory, and North 

Waziristan Agency (p. 41). 
Frarnewm·le. Traversing and levelling for Cantonment survey of 

Abbott;"ibad and Risalpur (p. 45 ). 
Geodetic. Gravity at ti stations (p. H). 

28. Orissa. 
Forest SU?"veys in i::lambalpur district (p. 49). 
Framework. Traverse in Koraput district (p. 55) and triangulation in 

Sambalpur district (p. 50). 
Nisccllaneous. Correction bound~Lry sun·cy of a part of proposed 

province boundary (p. 5~). 
Topoyraphical stwuey.• in Koraput and Ganjam districts (pp. 54, 55) and in 

i::lambalpnr district (p. 49). 

29. Punjab. 
c,mtonment and city surveys. He-survey of Dharmsala Cantonment 

(p. 45 ). 
Co,.,.ection sm·ceys in AmLala (p. 4~3); in Gurgaon and Rohtak districts 

(pp. 30, 43); in Hissiir rEstrict (p. 3ti); in Karniil district (p. 43) and 
in Kalsia State (p. 4~>). 

Ji'rante1C01'1'-. Traversing and levelling for cantonment surveys of 
Dharmsala, Chaklala aud Rawalpindi Cantonments (p. 45). 
Triangulation anJ. Traversing in Attock, Dera Ghazi Khan, Jhelum, 
Lahore aud Illianwali districts (p. 37). 

Geodetic. Gravity at 7 stations (p. 14). 
Riverain surveys in Lahore district (p. 38). . . . . 
Special st<rveys in Attock, Jhelum, Lahore and ~l!iinwiih rhstncts (p. 37). 
Topog.-aphical surveys in Dera Ghazi Khan, Hissiir, Kiingra, Kamal 

and Rohtak districts (p. 36). 
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30. Punjab States. . . _ 
Co>·rcction snn·eys in. Dujana and Jind States (p. 36) and m S!l'mur State 

(p. J:l). 
Fmmewod:. Triangulation and traverse in Bahiiwalpur State (p. 37). 
Geodetic. Gravity at 7 stations (p. 14 ). 
Topoyr"J'hiwl snrvcys in Bahiiwalpur State (pp. 36, 42); in Dujana, Jind 

and Mandi States (p. 36). 

31. Rajputana. 
FrameU'01'h. lh·vision trian~ulation in Banswii.ra, Diing-arpur, Jhalawllr, 

Piilanpur, Partiihgarh, Sirohi and Vdaipur (1\lewiir) States (p. 44). 
Topo!J""J'I<ical SWTC!JS in Bikaner and Jaisalmer States (pp. 3u, 42) and 

in Jodhpur (Jliirwiir) State (pp. 42, 4~). 

32. Sind. 
Geodetic. Gravity at 3 stations (p. 14 ). 
Lcvelliny. Tertiary levelling in Karachi di"trict (p. 40). 
Special SlWt'C!JS in Karachi district for Headquarters, Western Command 

(p. 40). • 
Topo'"'"nhical surveys in Dadu and Lurkana districts (p. 40) and in 

Sukkur district (p. 42). 

33. States of Western India. 
Franu:.t(•or!t-. He\·i::;ion tri:mgulation In Bajana, Bhaunagar, Idar and 

Limbdi States (p. H). 

34. United Provinces. 
Canto,orv•nt a1Hl city SltrVC!JS. Original survey of Lansdowne extended 

boundary (p. 45 ). 
Corrt'ciion SlO't-'eys in Aligarh, Bulandshnhr, Dehra Dun, ~Iuttra and 

i:iahiiranpur districts and Tehri-Garhwul State (p. 4:3) and in 1\leerut 
district (pp. 3G, 4:1 ). 

Fl'amcli}Ur!..·. Tra\·ersincr and Ievellin<T for cantonment survey of Forest 
Hosearch Institute~ Indian Mi!Uary Academy and Royal Indian 
~lilitary College at Debra Dun (p. 45). 

Fm·est s<o-veys in Tehri·Garhwiil State (p. 43). 
Levelli?l[J. Precise leYelling Gbuzipur to Sironj portion of line Bagaha 

to i:iironj run to determine the extents of disturbances caused by 
earthquake of 15th January 19:14 (p. 1.5). 

Topoumphical SlOT''!!·' in Garhwiil district and Tehri-Garhwiil State 
(p. 43) and in ~leerut district (p. 36). 

35. Yanam (French). 
Prn1lteH'ol'k. Traverse in Yanam (p. 55). 



18 

PART 2.-GEODETIC WORK. 

!H.-ABSTRACT OF GEODETIC OPERATIONS. 

DIRECTOR ·-{Colonel C. G. Lewis, o.n.E., to 13-5-36. 
' Lt.-Colonel C. ::n. Thomp~on, I.A., from 14-5-36. 

36. GeneraL-Besides geodetic work, the Director, Geodetic 
B~~nch, a;lministers at Dehm Dun Xo. 2 Drateing O.riice, the Forest Map 
Ornce, a lrmtwg Sectton and a Plwto.-Ztnco. Seclton, whose work is re­
ported in Part 4 of this report, and also the following survey operations, 
which are reported in other parts of the General Report:-

Topographical Sm·vey carried out by No.1 Party (paras. 71-74). 
Cantonment S"rveys (paras. 75-79). 
Tmining School (para. 119 ). 

37. Geodetic.-Purcly geodetic operations include miscellaneous 
computations and research, preparation and publication of records, ob­
servatory work (a::;tronomical, magnetic, seismological and meteorolo­
gical), the measurement of geoJ.etic baoes~ principal triangulation, geode­
tic levelling, precise latitudes, longitudes, azimuths, gravity determina­
tions in all parts of India, and prediction of tides at 41 eastern ports 
between Suez and Singapore. 

These operations are fully described in the annual Geodetic Report 
of the Survey of India which contains complete index maps and detailed 
results. The following is a brief abstract of the geodetic operations 
described in the Geodetic Report of 19:16. 

38. Observatory Section.-Bi-weekly time observations were 
continued satisfactorily ''"iih Dr. Hunters >hnttcr transit and with the 
motor trallsit, and a record of the longitude of Debra Dun was maintained 
by the reception of wireless time signals from Bordeaux and Hughy. 

The usual magnetic, seismographic and meteorological observations 
were made, and various instruments have been adjusted, cleaned and 
repaired. 

39. Computing Section.-The rough graphical adjustment of 
minor triangulation in the area coYercJ l)y the new series of grid pam­
phlets bas been completed, except in certain military training areas which 
have now been begun. 

Assistance bas been given to Nos. 14 and 15 Parties in the computa­
tion of their field work. 

The following publications baYe been printed at Debra Diin :­
(a) Geodetic Report 1 ~135. 
(b) A=iliary Tables Part I (reprint). 

One triangulation pamphlet has been reprinted, an_d addenda to three 
levelling and one triangulation pamphlets haYe been prmted. 

40. Tidal Section.-The tide-tables of the Indian Ocean for 1936 
for 69 ports were prepared and published as usual in October 1935 and 
advance predictions for 14 ports for 1937 were despatched in September 
1935 to the hydrographic departments of the U. K., l.:nited States and 
Japan for inclusion in their respective tide-tables. 
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Automatic registration of tides was continued at Aden, Karii?hi, 
B bay Colombo Dublat Kidderpore and Rangoon. A self-recordmg 

orne "' .. 18 also started ;t Vizao-apatam on 24th April1935. Ticle-pole gau{J' . . n • 

rea1Tinrrs of hiuh and low water during daylight only were continued at 
Bhavn~g-ar, Cl~ttaJ:;oDg and Akyab; simi~ar o?servations we~e also st~rt: 
ed at Shortt Island on 1st June 19:35. 'I he tidal observatories at Karachi 
(March 1936), Bombay (May 1935 and Februar:l:' 1936) and R~n.goon 
(May 1935 and 1936) were inspected by the respective port authont1es. 

41. Latitude and Longitude.-(~o. 14 Party).-Observations 
for latitude and lono-itude were made by Rai Sahib R. B. Mathur with the 
prismatic astrobhe :t 6+ stations along two lines crossing Peninsular India 
from Bombay to \Valtair and from )!an galore to J\Iadr:ts. The system of 
work was the same as that employed in previous years. 

Observations of longitude for the formation of Laplace stations were 
also made at two stations of the Assam \'alley triangulation series. 

42. Gravity Observations.-(No. 14 Party).-Observations to 
determine the force of gravity were made at 36 stations in the Punjab, 
Punjab i:;tateH, Delhi, Sind, Baluchistan, N. W. F. Province and Kashmir. 
'fhe transport in Baluchistan was by two motor lorries of "E" Survey 
Company, and elsewhere by rail. The observer was Mr. 1\I. N. A. 
Hashmie, B.A. 

43. Triangulation.-(No. 15 Party).-Work was begun on a 
further extension of the Assa111 Longitudinal series, which reached longi­
tude 95"E last year, in order to connect it with the Upper Irrawaddy and 
Mandalay meridional series in Burma. Work started in the Naga Hills 
district south of Sibsagar, and was carried ENE. into Naga Tribal terri­
tory as far as meridian 9Go E., whence it will turn due south to latitude 
25° N., skirting the western edge of the Hukawng Valley. 

The part of the series which was observed this year lies almost en­
tirely in unadministered Niiga territory, a circumstance which added 
greatly to the expense and difliculty of the operations. An escort of 
military police was necessary, not only for the observing and reconnoitring 
detachments but also for fi,·e of tbe helio squads. The escort was pro· 
vided by the 3rd and the Hh battalions of the Assam Rifles and consis­
ted of 176 men commanded by Major L. C. Bull, M.C. Mr. E. T. D. 
Lambert, J.r. was also attached to the party as Political Ollicer. 
, The survey party consisted of 1\Iajor G. H. Osrnaston, M.C., R.E. in 
charge, with 1\Ir. G. C. Aggarwala -( U. S. S.) in charge of the recon­
noitring detachment, two computers, and 62 inferior servants. 212 Xiiaa 
coolies were permanently engaged for transport, while local Xiig<!S (som~­
times ns many ns 200 or 300) wero engaged temporarily as required. 

The Nagas were friendly and appeared to welcome the arrival of the 
survey party, and to some extent desisted from their own quarrels in its 
immediate proximity. At the same time, their primitive habits still make 
it impossible to move about the country without adequate escorts. 

Work started at the N\\'. end of the series on 28th October and 
proce.eded a_s far as the turn southwards as fast '" could be expected when 
workmg With escorts and coaly transport. The weather theu became 
very Lad and the observing detachment spent 13 days aud 17 days on 
Tonyong and Lungwukaw Bum hill stations respectively, surrounded by 
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mist and snow. By the end of February the hot weather haze bad 
begun, the rations of rear helio squarls wert" exhausted, and work had to 
be closed. The party returned to llehra Diin viet Hanl\oon, and arrived 
on 6th April. 

Observations were made at 11 stations in all, usin" tbt> Iar«e \\'ild 
theodolite, throughout, with an average triangular error ~f O"· ~:.f Five 
other new stations have been reconnoitred and built, and it is hoped that 
the series will be completed during 19:36-37. · 

44. Levelling.-(Xo. 15 Party).-lligh P,-ecision.-Out of the 
total length of 15,800 miles of levelling of high precision rec1uired for 
the new geodetic level net of India, 95 miles were completed during 
1935-:~6, by levelling in the back direction from Surat to Baroda, making 
a total of 9,150 miles completed up to date. 

During 1935-36, 576 miles of single levelling on the high precision 
system was carried out in the fore direction only:-

In the Cent?·ctl Provinces.-
Thanegaon-Na.gpur 
Niigpur-Raipur 
Rai pur-Ka tghora 

.•. 39 
18-l 
128 

In the Central Provinces and Centml Indict Agency.-
Nagpur-Bhopal 225 

miles . 

" 
" 

" Precise Levelling.-586 miles of precise levelling from Ghiizipur to 
Sironj, a portion of the line Bagaha-Sironj, was executed to determine 
by what amount, if any, the bench marks at Bagaha have been aflected 
by the earthquake of 15th January 1934. Sironj being on the stable 
plateau of Central India is unlikely to have been aflected by the earth­
quake. 

No secondary or tertiary levelling was executed by the party in 
19~5-36. 
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pART 3. TOPOGRAPHICAL WORK. 

IV.-ABSTRACT OF TOPOGRAPHICAL WORK. 

45. The following- tables indicate the prngress achieved to uate m 
the topoaraphical survey prog-ramme .assigned to the Department 1n 
1905 and ~rive J.etails of the work dvne 111 the year under report. 

Tu)Jle
0 

A shows the area of survey completed on various scales since 
1905, as well as the approximate balance _which re111ains to ~owplete 
the contoured topographical sun·,·y of India. The fig-ures. wh_1ch were 
entered in the report for 1030-31 w-ere found on re-exammabon to be 
inaccurate, uwl to be incapable of calcul:ttion by 5 year periods for 
separate scales; consolidated figures from 1905 to 19~3 are therefore 
rriven. 
~ Table B shows the area revised during the year unrler report. 

Table G shows in detail the survey operations carried out during 
the year under report, to)!ether with their cost rates.. \Yhile every 
attempt is made to calcuhtie the cost rates accurately, It IS extremely 
diilicult to allocate "overhead charges'' fairly to the various classes of 
work, and rates of pay etc., will vary with the locality; the cost rates 
shown in the table must therefore be considered to be approximate. For 
this reason, a column showing" out-turn'' is included in the table, which 
those familiar with survey organization will fin~ very useful in esti­
mating costs in subsequent years. 

The cost, shown for mapping and computations are those incurred 
in the party etc., ollices only, except where otherwise stated; publication 
charges, if re<JUired, may be ascertained from the Director, ~lap Publi­
cation, at Calcutta. 

46. Progress. In the second page of the preface to this report 
will he found a brief outline of the scope of the topographical sur\·eys of 
the department. The hopes expressed in 1905-that modern maps 
on the l-inch scale would he available for the entire Indian Empire 
within 25 years-are still far from realization in 1D36, just over half 
the totularea of India havin)! hcen completed on that scale. In 1913, 
when it was realized that for various reasons it would be impossible to 
complete the l-inch surveys in the time allotted, a scheme for the reduc­
tion of the seale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in senle however, only two thirds of the 
country is as yet covered by modern maps. The tendency to re\·ert to the 
l-inch scale in special circumstances, such as in areas of n10re than ordi­
nary military, geological or engineering importance, the necessity which 
frequently arises to resurvey on the l-inch scale areas alreacly surveyed 
on smallet 8C:lles, us they ,!...'l·ow in imp0rtaucc, the necessity for the com­
paratively frec1ucut revision of existin~ survl'ys in the more populous 
nrens and Ja~tly but b'-• no mt•ans least important the recent urrrent . f J , ~ 
necessity or economy; all the>e factors ha,·e conspired to delay still 
further the compktion of the programme m·cn as amendccl in 1913 . 

. Originul surveys since 19:11, the year of retrenchment, ·have been 
earned out at the rate of about 40,000 sq. rnilcs per annum· on this 
basis, some 15 yonrs are still required to complete the programU:e. 



ABSTRACT OF TOPOGRAPHICAL WORK. 17 

The present position of the mapping of India is shown in the first 
two Index Maps at the end of this volume. 

Table A.-Progress oi Topographical Surveys since 1905, 

Survey years. l-inch and 1 and t-inch ~ and l-inch 
TOTALS. larger scales. scales. scales. 

Sq. miles. Sq. miles. Sq. miles. Sq. miles. 

1905-33 ... 950,541 * 187,199''' 25,929 1,168,669* 

1933-34 ... 24,796'' 13,766 ...... 88,562';-: 

1934-35 ... 19,420' 29,753 ...... 49,173* 

1935-36 ... 18,790 18,553 15,706 53,049 

Totals to 1936 --·I 1,013,5471 249.271 1 41,6351 1,304.453 

approximately approximately approximately 
Balance 1·emaini11g 280,000 200,000 100,000 580,187 

Total programme! 1,884,640 

Table B.-Revision and Resurvey of above work during the year. 

1935-36 ... I 1,9681 2,0191 3,987 

• uevised figures. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CmiT RATE PI':R SQ. M. (oR ACRE) 

AreM in 
OF I!:ACII DESCRII'TIO~ OF WORK, 

sq. mill's Out-turn ElCLlTIHXO PUPILS ANI) ll&N 

of field UNDEit TRAININO. 

Pnrty. Cla.sa of work. Sheet Nos. (or O.{'fl'll) 
work per Jh:NARKS. of l"ach 

de11cription rnan per 

of work. month. 
Fit>hl Mapping 

work. or compu- 'l'ota.l. 
tatiou.s. 

Sq. Ill. Sq. m. Rs. Rs. Rs. FRONTIER 

'A' Company.-
CIRCLE. 

Flat cultivated plains and l-inch & Triangulation 39 L ... 750 441 2'4 1'6 4'0 No.6 D. 0. OO!:t8 forexami-
sandy desert. l-inch. nation and prepu.mtion of 

Cttltivat_cd valley _UJith brok- 8-inch Triangulation 43 c ... 11 24 97'0 30'2 127•2 colour p1~ttorns of t.llio~ 
unit:-lls. 3,-l.ai. 

c11 ravtnes. 
Low rocky hills 1Vith deep 100 feet to Triangulation 38 P, 43 D, Il 1,332 404 3'6(n) ...... 3'6 (a) ]ncludcs cost of computu-

ravi,cs. 1 inch. acres. ncrcs. per ncre. per ncre. tious dono in thc_tiold. 

Flat cultivatctl plains ... l-inch Traversing ... 39 L ... 88 53 4'2 2'3 6'5 
linear linear per linear mile. 
miles. miles. 

Ditto ... S-indt Traversing ... 44 I .. . 22 18 17"5 9'1 26'6 
line1tr linear per linear mile. 
miles. miles. 

Alluvial river banks ... .. .... Settlement 44 E, I, J ... 282 32 26"7(tr) . ..... 26•7 
Traverse linear linear per lincnr mile. 

miles. miles. 
Flat cultivated plains and !-Inch Original survey ... 39 L, P ... 4,188 Ill 8'6 1'9 5•5 

8((1ldy desert (partly rec- l-Inch Original survey ... 39 L ... 1,045 37 9'2 8'8 18·0 
Ia 11(Jilla ted). 

Flat cultivated plfli118 ·with l-Inch Revision survey 44 0, P, 53 C 866 62 6'6 8'8 15•4 
samd dttncs (rectangulatcd). 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATE PF.R ~Q. M. (oR Acu~;) 

Areas in 
OF EACH l>ESt;ll.IPTIOl'\ OF WOitK, 

Ont.tum EXCJ,Uili:\'G l'\JPIJ,S AND MEN 
sq. miles of tidJ. UNDER TRAINIXG, 

l'1lrty. Class of work. Sheet Nos. (or acrf':l) work per JtJ<:MAilKS. 
of each 

U<'>ec;pt;onl 
man per 
month. Fil•ld 

;\lapping 
of work. or compu- 'l'otal. 

work. tations. 1>-
b:l 
UJ 

I >-3 

Sq. m. Sq. m. Rs. Rs. Rs. FRONTIER ::0 ... 
CIRCLE.- 0 

>-3 

Contd. 0 --- "' 'A' Company.-Conald. >-3 
0 

Flat cultiwrled plai11s and lJ-Inch Revision survey 44P,53C,D,H 212 50 11'4 8"8 20•2 "' 0 
low S011d!J lri lls (rectan- Q 

gulafcd). 
::0 ... 
"' J.lfcdium and high hills l-Inch 18 13"1 8'8 21•9 Re-survey ... 53 A ... 97 ~ 

ris1'ug to 11,000 feet. lj-lnch Hc-sur\'CY 53 A 156 (tl) (a) (a) (a) (a) Tmining Camp. ~ ... ... 0 
> 

Flat ctdfivatetl pla1't18 and l-Inch Correction survey 44 0, P, 53 c 696 232 1"8 8"8 10"6 t' 

low sawly hills (redan- lj-lnch Correction survey 44P,53 C,D,H 2,136 289 n 8"8 9"9 ::1 
0 

g~tlalcd). ::0 

Flat cultivated plains 8-lnch Special survey 44 I 6 6 84'5 34'8 68•8 
!'1 ... ... .. . :Military Estate . 

Cullirafcd valley 10ilh brok- 8-lnch Special survey ... 43 c ... 11 3"2 151'5 67"8 219•3 Oil drilling lea.ae. 

rn ravines. 

Low rocky hills 11Jith deep 100 lt. to Special survey ... 38 P, 43 D, H 1,832 77 6"2 8"1 9•3 Snit Mince Development 

ravines. linch acres. acres. per ncre. per ncrc. per acre. o.reaa. 

-<D 
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CosT RATE 1'1-:H. 3Q. :'11. (ou ArRR) 

ArC!lll in 
01' EACII lliOlCRIPTION 01' WOUii:, 

11<1. mill'H Out-turn EXCLlJIII/\"0 l'UI'IL~ ANil ~n::-1 

of liohl UNUKR TllAININU, 

J'!lr!y. Ul11811 of work. Shoot NoH, (or ncro11) 
work per IbaJARKti. of each 

<ioscript iou man por 

of work. month. 
Fichl Mu.ppiug 

work. or<.•ompu- 'l'otu.l. 
tntiout~. 

Sq. Ill, Sq. m. Us. n,. Rs. FRONTIER 

'E' Company.-
CIRCLE.-

Contd. ---
8-~~{. intricate bare !tills, ...... Triangulation 35 J ... 2,132 395 7'4 0'2 7•6 

15% lt·ucl p{air~. 

Level plain ... ... ······ Levelling ... 84 J, N .. . 25 4'1 95'2 2'4 97•6 
lincl\r lincf\r 
miles. miles. 

Very slap broken inft·icaft• i-lnch Original survey 35 J, 1\I, N ... 1,578 40 22'7 {fl) (II) (tl) Shoats not yot com-

and barr.·n hill~. 
plotcd. 

Sandy plaiTt i11tcrspcr8Cd l-Inch Originl\l survey 35M ... 529 23 27'6 (tr) {B) 

with broken intricate hills. 

Level plwin ... ... 32-lnch Spccitd survey ... 3-1 N ... 825 81 9'4 . ..... .. .... 
1~crcs. acres. per acre. 

Diftu ... ... 64-lnch Spccird survey ... 34 N ... 105 24 29'6 . ..... . ..... 
acres. ncrcs. per acre. 

Ditto ... ... 100 tt. to Special survey ... 35 p ... 33·1 105 12'8 ...... . ..... 
linch acres. acres. per acre. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

' UosT !tAn: PV.It SQ. M. (olt Acue) 

Aren~ in 
Ul' ~:At: II llY.SC/tlPTIOJ'.;' Ill' WUHK, 

llq. lllill'!l 
Out-turn EXCLUI)l/'1:0 l'UPII.S ANI> l>H:N 

of liPid U/\'IH:IL TILAINI:\Cl. ' 
l'llrty, Cl1~~a of work. Sheet Nos. (of ncn•c;) work por H!r.ltiAllKS, of envh 

Jesct·ipl ion man pe1· I Mapping' ot work. lJIOHth, l<'ir•\d 
WOI'k. 

1 

or c?rupn- 'l'otal. 
lattons. 

Sq. Ill. Sq. Ill. n,. Hs. Tis. FRONTIER 
(Air ~turn•y CIRCLE.-

No. 18 (Air Survey) Party.- COIIIJ•iln.-
Gontd. tiou), ---

Sleep parily wooded 1110ttn- 1-lncb Original n.ir survey 38 K ... 83 ...... 61'7 ...... . ..... No. 6 D. 0. co~t~ for e:xa-

tainH (.'J,OOO to 8,000 ft.). milmtion unJ pr£>p:l.nttion 
of colour pattl'rlil'l of thi11 

.\I~·dium hills with ClJWfl cul- 1-tncb Original air survey 
unit :-H11, 1~-

38 N ... 48 ...... 187":! . ..... ······ 
tival1·d Vfllley8. 

Sf rep woodrd mo1tnlains 1-lncb Ori~:dnn.l n.ir survey 38 H ... 21 ...... 15~'3 . ..... .. .... 
(.'J,OUO lo 10,000 fl.). 

811'1'/) ln·okf'lt hills (2,000 lo 1-tncb Hovision nir survey 38 0 ... 95 ...... 22 . .... . ..... 
5,000 fl.). 

,l!crlium hills lflillt open ctd· 1-lncb lle\•ision n.ir survey 38 N ... 124 ...... 67'5 ...... . ..... 
titmlrd t•allt'!flf. 

Slrrp II'PIU{('d mon11lains 1-lncb Revision o.ir survey 38 G ... 56 ...... 29 ...... .. .... 
(J,UUO lo 10,000 fl.). 

Fair mappiug ... 1-lncb Original nnd rovi· 3BK,N,O ... 4H("I .. .... ...... 26'1 . ..... (n I 'I'Iu-. nreu.11 manpl'd in-
s10n survey 

I 
chuJn old J{f01\ll!l tmrvt.•yll 
nnd nr>w surveylf from nir 
photo11. ,. -



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RAT£ P!o:R SQ. ~1. (OR ACRE) 

~\ J'l:'fl.._~ in Out-turn 
01' ~:ACII ll~:seHIPTIO:\" 01' Wlli(K 

&j. wilo•s of iiolol 
ElCll"fliSU l'l"I'ILS A;.ill MF.:-4 

USilEH. Tll.AI:'\1:'-0G. 

P:u·ty. Cl:l.lls of work. Sheet Noe. tor acrt'H) work per 
REMARKS, ,,f ••:wh lll:Lil llf'J' 

d(',ocription month. 
:\Iappin~ 

' 
ot work. Fil•ltl 

I 
work. or t'orupu- Total. 

tntiouo~. 

Sq. m. Sq. Ill. ns. Hs. Rs. FRONTIER 
(Air11un('y CIRCLE.-

COIIll'i)n .• 

Conoid. No. 6 Drawing Office.- tiun). ---
1l!ap r.ran11'nation ... l-inch Sheets ... ...... ...... ...... ...... '18 . ..... 

Diffn ... ... l-inch Sheets ... ······ ...... ······ ...... '04 . ..... 
Ditto ... ... 1/25,000 Special map ... ...... ······ ...... . ..... '10 ...... 
Ditto ... ... 100ft. to Salt l\fino sheets ······ ...... ······ ...... '12 ······ 

linch per ncre. 

Cnlour l'atftT118 ... l-inch Sheets ... ...... ...... ...... . ..... '22 . ..... 
Ditto ... ... ~-inCh Sheets ... ······ ...... ...... ...... '07 .. .... 
Ditto ... ... l·inch Special mnp ... ...... ...... ...... ...... '63 . ..... 
Ditto ... ... 3-inch Guide mnp ... ...... ...... ...... .. .... 2'88 .. .... 
Ditto ... ... 1/25.000 Spcci1d map ... ...... .. .... ...... .. .... '05 . ..... 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATE N:R SQ. io.l. (oR. ACR~:) 

Areas in 
011' EACII OESCR!l'TIOX OF WORK, 

sq. miles Out-turn KXCLUlli:'\G PUP!l.S A:'\D MltS 

of tield U~'DE!t TliAINI~G. 

Party. Cln.!!s of work. Sheet Nos. (or acres) work per Ht:MAltKS, ot t•ach 
de:;cription man per 

of work. month. Field !ilap~ing 

work. or compu- Total. 
tationH. > 

t:j 
UJ 

1 GEODETIC 
>-3 

Sq. m. Sq. m. Rs. Rs. Rs. 1:0 
> No. 1 Party.- BRANCH. () 
>-3 

55% occ-::r.sionally heavily !·inch Revision ot 45 D, 46 A, B, 24,044 1,285'8 0'4 0'2 0'6 Xo. 2 D. 0. cost for ext~- 0 

wooded open plains, 25% triangulation. E, F, I, M mintltion of sheds a11tl 
"J 

intricate wooded hills, S% prcpamtion of colour pat- >-3 
terns of t!Ji!l unit is 0 

isolafetl rocky hills and Hs.:l.l2l-·I-Oandthe co~t >;! 

small patches of open plains, mtcH pt•r 1 iuch and! inch 0 
0 'r'/o liahtly wooded broken t~lwt•ts ar(> J{,;. li0-11-U 

'" hills, 5% und~tlating sandy uml Rs. Wi-12-0 re:<pect- > ively. "' areas. ;Il ..... 
High altitude Hi1111ilayas l-inch Triangulation 53l,J,M, N 350 119'4 9'3 a·o 12•3 

() 

> 
(8,000 to 23,000 feet}. t" 

70% sand hills a11d m1dula-
:;1 

l-Inch Original survey ••. 40 I, M, 45 A, 15,720 200'3 3'1 0'6 3•7 0 
ting sandy areas, 25% open B 

!::) 

ariel plains aml isola feel ~ 
rocky hilla, 5% J(arlkar 
uncl~tlatio71S. 

75% oprn arirl plai118 and !·InCh Original survey .•. 40 I, 45 B, C, 7,368 105'7 5"1 2'8 7•9 
I Uolatc(l rocky hills, 25% E, F, I 

sand hills and 11nd!llating 

I I samly area, 
I '" "' 
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' 

An·a~ in I ~ •
1 

()ut-tnrn 
[. 1111 ''~ oli lio•loJ 

(or al)ro•~) 1 k 

I 
of '':It' l_• 1 ~::;~, ,',::; 

d·~~cnpt1on 1 mouth. 

Ch~~ of work. Sheet Nos. 

no.<;T Jt.-\TK F'KR Sq. ,,I. (oR Acrt~o:) j 
()t" Y.H'II Tl~:,_r:lt!PTI0:-1 OY WtlltK 1 

to:xcr.ulll:'\00 PUPIL~ A Nil ~n::s [ 
' U:-lllEit TltAI:-IIi'i'CL 

Ml\pOill!;f 
or eounpu­
tt~tion~. 

TotaL 

U.tt!dAUKr.. 

I 
ot work, 1 

i 
------------------·--------------~-------,--·--.-----',-----~----~----~-------

No. 1 Party.-Concld. 

2J?.~ HIWIIIY Him.ilrE!fatJ 
(I 7,000 to !!.'1,000 fat), 
j;j'';) mrdirun aTirl hi~th 
alfitudr /lim•i{II!JIIs (.J,OOO 

to 17,000/t·efl. 

[}(/}~ mrrlium alfiturlr Himli­
lay11s l·J,OOO to J.'J,OOOjut), 
Jo':, J/im•tlaya11 joot-ltill11 
(uplo -J,OUO Ji.'l'{l, 

():)"/, mrrlium alfifurlr llimlf­
layall U,OOO lo J.I.J}()(} j,·rl), 
Jo';, hiyh altiflllf,· Himli­
la yas (} .J.ooo to 17 .ooo 
f••rf), ,)",·, -~IIPIV!f ffiiWri•t!/ll-'1 

(17 ,OUO to 1 R,OOO f('(•l!, 

II IUl 

riueraiu areas. 

Sq. m. Sq. m. 

·:-inch OriRinal Rurvey ... 53 I, J, 1\f, N 965 5o·a 

1~·1nch Original survey... 53 J, N ~.175 38'3 

2·1nch Original survey ... 53 I, J, N 102 IWO 

I. 
l-Inch Correction survey 53 F, G, H,J,1Pnrtofli3 

54 E i sheets. 
' 
! 

Tis. Hs. 

16'5 1"2 

lls. GEODETIC 
BRANCH.-

Contd. 

For('Rt flurvoys inclndrotl in 
'J'ahll:'s A u.ml B unoler 
l-inch topogruphical llui'­

"''Y"· 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATF. PER SQ. M. (on AcnE) 

Areas in 
OF 1-:ACII D~:SCHIP1'10N OF WOH.K, 

Out-turn EXCLUDING PUPILS AND !liEN 
sq. miles of field UNO~:R TRAINING. 

Party. Class of work Sheet Nos. (or acres) work per UF:MAUKS, of each 
description man per 

Mapping of work. month. Field 
work. or compu- 'l'otal. > 

tat ions. ttl 

"' -· "' GEODETIC 
~ 

Acres. Acres. Rs. Rs. Rs. .... 
0 No. 20 (Cantonments) Detachment.- BRANCH.- "' Oontd. 0 

--- "J 
Cantonment.<~ (Plains). 50% 16-inch Traverse ... 38 N, 43 B, G, 18,304 1,220'3 0'4 0'2 0•6 Hi~iilpur, Rl-twnlpindi & "' open awl 50% congested, 68 J Chakliiln Cnntonnwnts nml 0 ., 

·rwdulati11g and wooded in the ('XtPJU](•d ll.f('ll!< of 0 Dehm lJii.n Cnntou!IH'IIt.'l 

"' twrts. C(lmprisln,:t t\1c Jwlian ~ 
Militltry Aeadpmy, p:lrt of > 
Hoyal Indian 1\lilitary ., 
CoiiPg-e. Exclwl1~9 l:?'·' I:Q 
linear mile!! for hom~tlnry ~ 

0 
tm\'ersiuA" 1tt Hhililjlihi'tn· > pur, Hoorket•, Xaini T:il t< 
U11ntoumentN nnd Fort•llt 

~ Hl'sP;lrl·h Jnt;!itutt> "' 1lt•hm I>Cm. 0 
Cantonments (Plains). Fair· 64-inch Traverse ... 38 N, 43 B, G 402 188'4 1'9 1'5 3•4 Hi~idpur Ill!< I Hiiwalpimli ~ 

ly open to c011f!cStion. Cantonuwnts Biizi1r11. t'1 

Cantonments (Hills). Steep 16-inch Traverse ... 43 F, 52 D ... 1,295 257"8 2'0 0'6 2'6 Ahhottiihiid nnd Dhnrm~:lla 

hills, moderately 'WOOd('il Cantonment II. 

aml. interspcrsccl w-ith 
niiliis. 

Cantomnn1t~ (Hills). Fairly 64-inch Traverse ... 43 F, 52 D ... 19 71'2 5'2 8'0 8•2 Ahhottiih1i<l nnd Olmrm~:-.la. 

open to average congestion. Cantonuuml~ llii1-iir11, 

·~ "' 



TABLE C.-Areas, out-turns and cost rates o Surveys, Computations and Mapping. 

CosT RATE l'KR SQ. M. (oR A('RE) 

Arros in 
OF BACII DY.!lCIUI'TIO:<; OF WOitli:, 

sq. mi\('s Ont.tum EJ:CLUDINO Plli'II.S A~D MK~ 

of tie!J UNllElt TRAINING. 

Party. Cla.sa of work. Shoot Noa. (or acre~) work p<'r ll!:o:)IARI\S. 
of meh 

d('f'Cript.ion mu.n Jll.lr 

of work, month, }<'jph} M11pping 

work. or cnm!JU· 'l'otnl. 
tu.tion~. 

Acres. Acres. Rs. Rs. Rs. GEODETIC 
No. 20 (Cantonments) Detachment.-Cona/d. BRANCH.-

~ 
Canfo11111er1fs (Plains). 51!'/o 16-inch Leve!l1ng . .. 38 N, 43 B,G, 18,706 7 ,383'9 0'1 . ..... 0·1 Hi~ll'knr, Hitwnlpindi und 

open and 50% conycsl1!d. 53 J Clm lidu Ct\ntomeuts und 
the m:tend••d ~~rt'<Ul of 
Ut:'hm Diin CantonnH•nt 
comprisin'( Indian JH iii-
tu.ry Academy uud part of 
Ho:yal lnJ.1an 1\1 ilitary 

Cnnfrmmcn~s (Hills). Sf('('p Hi-inch Leve!l1ng 43 F, 52 D 1,314 1,877'1 0'2 0•2 
Co\lel[f'. ... ... . ..... A l.Jbottid,iirl nml Dlmrm~iiln 

hills, mrulrratcly wooded Cantonmcut.l. 

and i11ft·r.~pcrsrd with 
11tilfis. 

Caulottmcuts (Hill.'f). Open 16-lnch Original survey .•. 53 K ... 6~ 206'6 1'0 5'5 6•5 Lansdowne CnntounH'nt Jo:x. 

road areas. tent< ion. 

Confonmenfs (Hills). Sterp 16-lnch Bcsurvey ... 52 D ... 351 108'6 .6'8 2'7 9'5 Dhannsida Cantonment. 

hills, moderately wooded 
ar~d illfasperscd with 
nfiffis. 

Car~tonmcnff1 (l'laills). 60% 16-lnch Resurvey ... 45 J, 53 J, 12,943 205'9 1'7 1"5(rr) 3•2 ~aslriibiid, part of Ro~·a\ 

open a11d ·10% co11gcslcd d: 55 1\1 lndi:tn Military Colleg-e 
at IJL'ill'.l. 1liin Ullli 

tt ml u Ia t i 11[1. .Jubhulnorc Cantonment!!. 

Cauhmmculs (Hills). Very 64-tnch Resurvey ... 52 D ... 4 24'0 20'8 9'0 29'8 llllllrlll!iilla. Uantonment 

oprn. Bi11.iirs. 

Cantonmculs (Plaiwl). Con- 64-lnch Resurvey ... 45 J, 55 M ... 297 14'3 20'4 12'8(n) 33'2 !\a~irl1hiid and Jnhbulpore 
Cantonnumt Biiziirs . 

!~t:slcd areas. 

" \Ill 1 ho areas mapped do not actually correspond wath those surveyed but mclude mappmg nrrea.rs completed m perwd under report. 

.. 
"' 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATF. PI-:R 8Q. M. (oR ACRf:) 

.Are-.l.H in Olo' EACH llE.SClt!PTION Ol' WORK, 

sq. milo~s Out-turn EXCLUI>I:"'G I'UPII.S AND 3U:X 
of lit>hl UKDElt TRAI:\'INO. 

l'tLrty. Clasn of work. Sheet Nos. (01' aCrL'SI work per H ~:MAlti\S, of each 
Jl'scriptiou man per 

of work. mouth. 
Field Mapping 

work. orcompu- Total. 
tat ions. 

------- -- -

Sq. Ill. Sq. m. Rs. Hs. Tis. EASTERN 

CIRCLE. 
No. 4 Pa.rty.-

Low hi liB, JJartly wooded ... l-inch Triangulation 72 0 . .. 270 117"6 TO 2"1 9•1 No.6 D. 0. coRts for map-
ping nnd prcpamtion of 

Pitt i nR, extensively cultivated l-inch Traverse 72 N, 0 3.711 72'8 4'4 1'7 6'1 colour pattt-rns of thiB ... . .. unit:-Ra. i1-J-~ (approx.) . 
and thickly 11Dpulatccl and linear per lincn . .r mile. 
with fairly abundant tree miles. 
(J1"0Wlh. 

Ditto. l-inch Original survey 72 K ... 8,221 36'8 12'8 6'6 19•4 

... ,, 
ditto. l-inch Supplementary 72 K 1,078 30'3(a) 12'0 8'4 20•4 (a) Excludes otticers & men ,,,,., ... 

2i)/~ low hills covercrl 'With survey. uuUer tm.ining. 

small forest lrers and thick 
scrub jungle. 

Low hi tis, 11artly wooded and 4-lnch Original forest 72 0, p ... 10 2'2 220'9 45'8 266•7 
JlllTfly OJ1C11, survey. 

' 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

An>"' ;n I 0 t t 

I CosT HATF. Pf.R SQ. M. (oR AcRE) 
OF EACII IlF.SCIUI'TION OF WOUK, 

ltXCLUDINC1 l'Lli'ILS A:<i'D Mi::!'oi 

~~~- milo•s 0~ fielT UNDER THAININO. 

l'..rty. Class of work. Sht'et Nos. 
(or aero•>') work per RK~IAJtt<;S. . of l'lldl 

lle:ocription 
mnnper 

of work. 
month. Field 

M11pping 

work. 
Or COIIIJIU• 'l'otal. 

tution:4. 

Sq. m. Sq. Ill. Rs. Hs. Hs. EASTERN 
CIRCLE.-

Oontd. 

No. 5 Party.-

6rf)(, low jn11r1lc (OVt>rtd hills l-inch Triangulation 64 0, I' ... 1,662 201 3'1 2'5 5•6 No.5 D. 0. cosUJ for mn.p-

mul J{j)~ open fiat culli-
ping and prt•parntion of 
colour p11ttern"' of thiM 

vat"d W1171lr!f. 
unit. :-H~J. 551 (o.pprox.). 

!!Qj/, mcdi1t111 ;'rt11glc aud l-inch Traverse ... 64 0 ... 7 53 16'8 12'5 29•3 

6'll,':, cultit•tziiou aua ncar linettr linear per linetlr milo. 

1Jil/af1CR (traverse methods miles. miles. 

only were po.~siblc). 

7if,~ {QUI jun~le clad hills ...... Boundary de· 64 c ... 19 8 21'7 1'2 22•9 ' 
anti Jff}{, opcu culfivatetl marcation lincnr lincnr per linear mile. 

plrri11R. and traverse miles. miles. 

Ntigpur-Gff'~ congested city 16-inch Levelling ... 55 0 ... 67 39 3'9 .. .... 3•9 

au a a11d 40% open Civil linear lincnr per linear mile. 

Station art"a. miles. miles. 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATE PElt SQ. l\1. (CIR ACRE) 

Areas in OF EACH DESCRII'TlON Olo' WORK, 

sq. miles Out-turn EXCJ,UDINO PUPILS AND MEN 

of field U~DER TRAINING. 
1'1Lrty. Class of work. Sheet Nos, (or n.-eres) work pl•r of each 

description man per 

of work. month. 
Field I Mapping 

work. \or compu- 'l'otal. 
tations. 

--
Sq. m. Sq. m. Rs. Rs. Rs. 

No. 5 Party. -(Contd. ). 

611'/, medium fuugle clad l-inch Original survey .•• 64 0 ... 4,170 26'5(11.) 25'5 9'6 35'1 
hills aud plm'ns Q11d . JJ.P;~ 
opc11 cultivated fiat country 
(sun•cy by plane-table 
travrrHe 'With occasional 
resect ,tl fi.ri "f!S in the j u.nglc 
area). 

'iO% medium junglr clatl l-Inch Revision survey 64 0 ... 259 81'6(11.) 15'5 3'9 19•4 
hills and plaius awl .JO% 
ru 1 ti va ted fiat rowtfry 
(survey by plane-table 
travrru wi tit occas-ional • 
resecfr1l ji.ritt{JH w the 
ju11gle area). 

Reserl't! forrst blocks, metli- 4-!nch Original survey .•. 64 0 ... 6 2'1 66'6 75'6 142•2 
11m junylc (.-.un•t>y chi~tly 
by plam~-table traveTsP), 

HEMARKS, 

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

EASTERN 
CIRCLE.-

Contd. 

(ril Exoludl.'s prol1ationPr,; 
nnd mcu tmd.<>t• train-
ing. 

. 
•• "' 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Cn,<;T I! AT~: l'~:n :-'Q. _\I, ("ll .\en~:) • 
A rt·n~ in l)ut.ttu·n 

0)' !\At' II H•:~!'H\I'TIII~ \1)' \\'olt}\ 0 

\'!t(.mih•l'l KXt.:l,\ 1 1ll:\'ti l'l 11'11.S .\:'\11 loll\ X 
nf lil'ltl \T:'I:IIt:ll TIIAI~J;.,·u. 

J'!Hiy. Cln.Ma of work, Hheot No11. 
(til' ill'I"P>I) wnrk pt•r I HF:MAUK!t. nf t'lll'h -

dt••rri)oliun mtlll l"'r 
of work, IIH>UI h, 

Fit>ltl Mnppin).(' 

WPrk. 
<)r l'<l!IIJl\i· 'l'otnl. 

ltatioll>'. 

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

I Sq. 8tt- n~. n~. lb. 
I EASTERN Ill. 111. 

I ' CIRCLE.-
No. 5 Party.-(Oonc/d. ). Oontd. 

.y,;!/JIItr-tio'){, congc8h·tl ciltl 16-lnch Originnl Air survey 55 0 ... 14 1'0 435'3 200'1 665'4 
(11'1'0 fllld 40 ),', oz1r11 civil 
Hfttf jp/1, 

i.\''i!I)JIIr-b'O'Yo %'CIJ 11rba11 
a n·a tllld !!lt'o co11!Jt:.'11cd 16-lnch Originnl lino plaw:J 55 0 ... 1H :r1 . ..... a:nl 32•0 
t•ilyarra, 

No. 12 Party.--

;o·;~ hi/Ill n'lliNy uplo 1,800 l-inch Triangulation 79 N ... 1,755 3Hl 2'59 l'B5 3•94 :'io. 5 D. 0. en;~! !'I for map-

jt•cf a{OIIfl COriR[al plrn' 11 !I. 
ping anJ pn•p:1rntion "' colour patt-·rus of llli>l 

:ut:(. flt'tl and 1'slands. unit :-H-i. :!ti5 (npprox.). 
.JO'X,Jlat jllll!f[c clad. counlr!J l-inch Traverse ... 84 c ... BU7'6H 3~'1 16'57 (i '59 22•16 

(JI/ COtMfal 1duin. lincnr linear per linl'lll' mile. 
60','{, cultitJatirm, mile:,~. milt•s, 

1.'io lines ·in low undnlalinr1 l-inch Traverse ... 84 B ... [iQ'·J~ JU'H 17'8H 5 '59 23•48 
dense ;'ut~ylrJ. lincar lin<'at' per lint•ar tuilc. 

milrs. miles. 
llrocnue lt•st lillt's, mosllu in 1-inoh Traverse ... 79 N ... ~70'6H 4:.f7 12'98 5'59 6•&7 

jlat ct~ltiualcrl plains. linenr liuetu· }l£'l' linf'nr Ill j ](', 

miles. miles. 



TABLE C.-Areas, out-turns and 1cost rates of Surveys, Computations and Mapping. 

GO!'T RAn: PElt RQ. ~[.(OR AcRF.) 

Arens in 
OY ~:ACII llESt'll.II'TIO:-< 01-' WO\tl\

1 

sq. mile~ (hit-turn Y.XCLUDli'W I'Vl'li.S A!\ll MEN 
of lield U:'\llEit TltAI;\INfl. 

Ptlrty. Clnss of work. 8hC'ot Nos. Cor a<-r('s) 
work JWr ~~~~\!AUKS. of (':\('!\ - ------

lil•.-wription man Jwr 

of woo·k.l month. 
l<'it•ltl ~lnppiug 

work. or eompu- 'l'otal. 
tution:;. 

--- - ~------

Sq. Ill, Sq. Ill, Hs. Hs. Rs. EASTERN -------
CIRCLE.~ 

No. 12 Party.- (Cone/d.). Cone/d. ---
Flat ju11yl~ clatl cou11try ... t-inch Traverse ... 84 A . .. 59"16 2WO 29"70 4"61 34·31 

lincllr linear per linear mile. 
miles. miles, 

SO''(, low 1wrlulatin!l hill.'l of !-Inch Originttl survey ••• 84 A, n ... 2,62H Hr9 27"86 7'35 35•21 
Ill/ iutricatc character, 
l/l(l,~tfy l'Olli'Tl'd in dn1se 
x('rlll! lJamboo and tree 
Ju ll!fle. 

20'',·, hills ri.~i"!l lu :;.ooo ft. 
COI•rrt•rf with d,.,!Br' junyl~ 
cwd- .~parscly poplllalt•d. 

I 

,'JO'':., hilf.q ri.~i119 lul,fiOO fr•et 
/0'.'.', iHtril'fll1•low u11dula· 

l-Inch Originn.l survey •.. 84 n ... 277 IU"6 40"63 19'5H 60•21 

till!/ hil/11 and plttin.~. both 
coorrt·rl u•ilh dni.'H' jrwylt> 
wilhfrctJIH'IIl .Jhum crtlt j. 
fJdf io11. 

Hill.~ risi"tl "P to 6,000 fat l-Inch Correction survey 78 0 ... .'j:J7 105'3 4'65 l':JG!n) 6"01 (<I) On~· ~lu•nt only iB 0/1·1 . 
with a yn·at dt·al flf .lhinu 
cullit•alion. 

I 



TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT RATt: Pli.ll. ~Q. M. (OR .Ant!-':) 

Areas iu Ont.tnrn 
OF EACH (IY.Sl'KIPTION OY WOll.l\ 1 

fi(J. mih•R EXCLUIH:-10 I'Ul'II,S A!\'D !U::'\ 
of tit•!tl UNllKR TltAI:\"1;\"U. 

Party ClllJ!s of Work, Sheet Nos, (or ncres) work pur }hn.u.ltli.s, of cnch 
de~crintiou 

nmn pPr 

of wOrk, t•IOilth, 
l<'il'ld )(nppiug 

work. Of COlli Jill• 'l'otnl. 
tntiont>. 

Sq. m. Sq. Ill. ns. Hs. ns. INDE-
PENDENT 

PARTIES. 
No. 6 (South India) Party.-

Lnw untl ulations in cultiuat- l-inch Triangulation 65 H, L ... 79 '"' (fl) (fl• (a) (nl Inclnded under trawrse. 

ed plai"· 

Flat irriyated r:oastal belt ..• l-inch Traverse ... 65 H, L ... 690fb) 104"0 13"64 1"95 15•59 (11) l,3GO l'qunre mill'S . 

Jincn.r linear per linear milo. 
mi~cs. miles. 

Flat forest pl11 lra 1l ... !-inch Traverse . .. 65 I ... 1251(') 129'3 13'49 )"93 15•42 (<') 277 
" " . ]incur linear pcr1 linear mile . 

I 
miles. miles. 

60%spaTBrly inhab£fed wood- 1-lnch Original survey ..• 65 M ... 3,366 18"5 27'82 14"21 42"03 
cd hills antl ridr!eS with 
narrow cultivated valleys 
and peaks np to 4,000 feet. 

I 



Pnrty. 

TABLE C.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

Class of work. Sheet Nos. 

Areas in Out-turn 
.sq. mile:~ of field 

CosT RATE nR SQ. M. (oR AcRE) 
OF' F.ACII D~:SCKIPTI<.IN 01' WORK, 

EXCLUDING l'UI'IL~ A:'\D )(EN 
UNDE!t TRAINING. 

(~~~~~~h) work per 
description, 1UILD r,er 1-----,,-----,~-----1 

ta.t.iOllll, 

HniARKs. 

of work,lmon t, Field Mapping 

I 
work. or compu- Total. 

l-------------------------------------~----------~----7-----~----:-----i'-------T---------------I 

No. 6 (South India) Party.-Oontd. 

30% wood•d plateau. 10% l-Inch Correction survey 65 N ... 
cultivated Tiver plains 
fringed 'With low ·wooded 
Tidges. Traversing re-
quircd in wooded plateau, 

Hnch Compiled mapping 65 N, 74 A, B 

. l-inch Compiled mnppin g 48 J, 65 J, K 

...... Green Tree orl- . ..... 
g!na.ls for Re-
issues. 

Sq. m. Sq. m. Rs. 

15(d) (•) (e) 

lincnr 
miles. 

7 ...... ...... 
shts . 

3 ...... ...... 
shts. 

4 ······ ······ shta, 

Rs. 

1•1 

3'47 

0"88 

182"5 
per sht. 

Rs. 

(•I 

3"47 

O·BB 

182•5 
per sheet. 

INDE­
PENDENT 

PARTIES.­
Oontd. 

ttl) A porti(Jn of tho pro­
posed Ori1H.<a Provine(' 
boundary. 

(e) luclud('d muler l-inch 
original11urvey. 

"' "' 



TABLE c.-Areas, out-turns and cost rates of Surveys, Computations and Mapping. 

CosT KATE PP:R Rq. ~1. (OR ACRE) 

Art'aS in Out-tnm 
OF F.ACII DEJo>CRU'TIO:-.' OF WURK, 

~~-mil('!! EXCLUDING PUPILS ,O/D liE~ 
of field UNDER TIIAININO, 

Pnrty. Class of Work. ShE'et Nos. 
(or acres) 

work per JtEYARKS, of each 
description nmn pl'r 

of work. mouth. 
lo'iehl .Mapping 

work. Or COIHJill· 'l'otnl. 
tu.tions, 

Sq. m. Sq. Ill . Rs. Rs. Hs. INDE-
• PENDENT 

PARTIES.-
No. 6 (South India) Party. -Cone/d. Contd. 

...... ······ Prcpnrntion of ...... 24 ...... . .... 18'62 1 18·62 'J'otnl co~t of olfice copy 

Colour Pntterns. shts. per sheet. per sbeet. 
corrL•ctions & llliHCPIIane-
011!1 tlrawiug work 
H!'! . .J,HH. 

15% congested city area :::~3-lnch He-survey ... 57 G, H ... 25 4'1 
} 49'02 lef:b city cnviro11s ...... ······ 

7:J% open undulctfingzdatcan l3-1nch Revision surny 57 G, H ... 62 8'4 

No. 10 (Burma) Party.-

Mai11ly 1VOOdcd hills risiug l-inch Triangulation 93 D, 94 A ... ij,225 363'8 4'26 1'95 6•21 
from 1,000 to 6,000 fat, 
a11djlat cultivated land in 
the vallt'!fS of the S(rmou 
and :>iuthe rivers. 

li'lal cultivated laud 000 l-inch Traverse ... 93 D, 94 A ... 541") 33'7 37'72 10'88 48•60 (a) ArPn. ennnot bo calcnlnt-

linf'ar linear per linear mile. eU in sqnurc milee. 

miles. miles. 

"' ... 



TABLE C.-Areas, out-turns and Cost rates of Surveys, Computations and Mapping. 

I 
Co.<n RATE l'~:lt .SQ. ,,[. (oR ACKI() 

ArcaH in 
OF BACH DESCRII'TIO~ OY WUHK 1 

11q. mih!8 
Out.turn EXCLUDING PtTP(LS A:>il) MEN 
of tield UNllEll. TltAJNI:\0. 

Party. ChlSS of work. Sheet Nos. 
(or ncre11) work per 

of each 
df's•·rintion mnn per 

of wOrk. 
month. 

Fi<'hl .\lapping 

work, Ot" COHlJ.JU- 'l'otal. 
tatioll5, 

Sq. Ul. Sq. 111. Rs. Rs. Hs. 

No. 10 (Burma) Party.-Concld. 

High tllootlctl hills rz".8i11g to l·inch Original survey .•. 84 N, 0,93B, 4,968 33'6 20'31 6'27 26•58 
6,000fi~et.a,rd jf.a.t c1tlfivat- C, D 

I ed land in llu·1•allrys of the 
Irrawadd!!, Panlclll1lf/ and 
Samon rit)('rs. 

Rcur-ucd Ji'orl',qts irr hills l-inch Correction survey 93 C, D ... 386 fi2'6 10'95 6'27 17•22 
rising to 4,000 ft!et. 

Mandalay Town ... !l-inch Original survey •.• 93 B, C ... 84 17'il 21'20 6'27 27•47 

Fair mappiTiff •.• ... t-inch Cotupilcd mnpping 84 I ... 193 ······ ...... '48 •48 

Ditto ... ... i-inch ditto 84 E, F, J, 1~, 18,811 ...... . ..... '72 •72 
93 E, 94 C 

...... ...... !'reparation of I ...... 22 ...... . ..... 161'95 161'95 
Colour Pn.tterns. shts, per sht. !per sheet.

1 

H 1: ~1/dtiOI. 

INDE-
PENDENT 

PARTIES.-
Conoid. 

' 

Total cost of office copy 
COrTt'Ctiou• & mill!•elluue-
out~ work U.s. U,U'Jl. 

"' "' 
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V.-SURVEY REPORTS, FRONTIER CIRCLE. 

(ColonelS. W. Sack\·ille Hamilton, D.s.o., from 3-11-35 to 21-5-36. 
DIRECTOR:- i Colonel C. G. Lewis, o.n.E., from 22-5-36. 

lLt.-Colonel C. ~1. Thompson, I.A., to 2-11-35. 

47. Summary.-The units administered by the Frontier Circle 
were 'A' and 'E' Companies, :1\o. 18 Party and Ko. 6 Drawing Office. 

48. Training.-Two unclassified and one pupil draftsmen were 
recruited during the year. 

Thirteen soldier surveyors were under training in 'A' Company 
during the field season, of whom two reverted to their regiments. 

49. SpeciaL-The Officer in charge, No. 18 (Air Survey) Party, 
co-operated with the R. A. in an Artillery Practice with lh·e shell 
at Nowshera, for the purpose of instructing R. A. officers in the use of 
the 1/25,000 Air Chart. (p. 5). 

The Director, Frontier Circle and the Officer in charge, No. 18 
(Air Survey) Party, took part in the opening ceremony of the Willingdon 
Air Station at Delhi, where a collection of instruments and maps were 
exhibited (p. 4). 

50. Areas surveyed.-
2,895 square miles of triangulation. 

392 linear miles of traversing. 
4,188 square miles. of ~-inch original survey. 
1,578 square miles of l-inch original survey. 
1,574 square miles of l-inch original survey. 

97 square miles of l-inch resurvey. 
156 square miles of 1!-inch resurvey. 
866 square miles of l-inch revision survey. 
212 square miles of 1!-inch revision survey. 
696 square miles of l-inch correction survey. 

2,136 square miles of 1~-inch correction survey. 
17 square miles of 8-inch special survey. 

825 acres of 32-inch original survey. 
105 acres of 64-inch original survey. 

1,666 acres of special survey on the scale of 100 feet to 1 inch. 
By No. 18 (Air Survey) Party.-

102 square miles compiled (l-inch original survey). 
275 square miles compiled (l-inch revision survey). 

'A' Survey Company. 

. {Lieut. C. A. Biddle, R.E., to 10-10-35. 
Ojliur Commandang.-

Lt .. Colonel 0. Slater, M.c., R.l!:., from 11-10-35. 

51. GeneraL-The party continued surveys in the Dera Ghazi 
Khan, Kangra and Karnal districts, in Bahiiwalpur and Mandi States 
of the Punjab and in Jaisalmer State of Rajputana. 

Correction and revision surveys were carried out in Delhi Province 
and in Gu~gaon, Hissiir and Rohtak districts, in Dujima and Jind States 
of the PunJab and in Bikaner State of Rajputiina and in Meerut district 
of the United Provinces. 
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Special surveys, which included triangulation and traverse, were carried 
out in ~ttock, ~helum, Lahore and :\lianwiili d~stricts of the Punjab. 

TrtangulatJOn and traverse for th1s seasons survey were carried out 
in Dera Ghazi Khaudistrict and Bahiiwalpur Slate of the Punjab. 

Field head<Jnarters opened at Jhelum on ~1st October and closed 
on 15th April. 

52. Personnel.-The average stren~th of the Company during 
the year was 2 Class I, 2 Class II, 6 U.S. officers, 41 Lower Subordinates 
and 13 soldier surveyors under training. 

Lieut. C. A. Biddle, RE., was transferred to No. 18 Party ip 
October and was replaced by Lieut. D. E. 0. Thackwell, R.E. 

Lieut. D. E. 0. Thackwell, H. E., was transferred to 'E' Survey 
Company in June and was replaced by Lieut. C. A. Biddle, R.E., from 
No. 18 Party. 

Mr. Khushal Khan (U. S. S.) joined 'A' Company from 'E' 
Company in September. 

Mr. Bashirullah Khan, n.sc. (U. S. S.) was transferred to No. 18 
Party in May. 

53. Areas surveyed.-
763 square miles of triangulation. 
392 linear miles of traversing. 

4,188 square miles of ~-inch original survey. 
1,045 square miles of l-inch original survey. 

866 square miles of l-inch revision survey. 
97 square miles of l-inch resurvey. 

212 square miles of It-inch revision sur\·ey. 
156 square miles of It-inch resurvey. 
696 square miles of l-inch correction snf\·ey. 

2,136 square miles of 1~-inch correction survey. 
17 square miles of 8-inch special survey. 

1,332 acres of special survey on the scale of 100 feet to 1 inch. 

54. Field work was organised as follows:- . 
Camp (1) under l\Ir. 0. D. Jackson (Class II) With Mr. I. K. 

Ponnappa (U. S. S.) and 5 surveyors completed 1,562 square miles of 
l-inch revision and correction and 2,3±8 square miles of n-inch revision 
and correction survey in sheets 44 0 and P and 53 C, D & H. 

The work was based on the 4-inch survey and rectangulation done 
by No. 23 Party in seasons 1932-1934 for the Bhakra Dam Irrigation 
Project. Areas already surveyed on the 4-inch scale were classified as 
correction whilst the remainin" area which had only been rectangulatecl, 

~ ' was classified as revision survey. The 1~-inch survey was arrun~ed 
to permit of fair dr,1wing being carried out simultaneously. 

A drawin" section of 7 sun·eyors and 1 draftsman also formed part 
of this camp ':.nr! completed 6 sheets, which included 3 sheets surveyed 
during the field season. 

Camp (2) under Hai Sahib Chuni Lal Kapur (Class II) with 
M_r. Khushal Khan (U. S. S.) and 13 surveyors. complc_te.d 4,188 squa~e 
llilles of !-inch and 1,045 square miles of 1-mch ongmal survey m 
sheets 39 L and P. 
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Camp (3) under :lfr. :-:ar•lar Khan (U. S. S.) with )Jr. ~Iohd. Akbar 
(U. S. ~.), 1 Hllr\'f'yor anrl 5 r;econd year soldi,:r surveyors completed 
27,:} Bt(Uare mileE< of resurn·y on the 1-in('h anJ 1 ~-inch ocales in sheet 
5:3 A. :--;ix tirst year soldier surveyor~ and one draftsman were under 
illRtruction and did independent work in the S<llne area. 

C<tmp (4) under Lieut. ll. E. 0. Thack"·ell, H.E., (Class I) with 
Mr. Bashirullah Khan ( U. S. S. l, l surveyor, 1 traverser and 3 computers 
completed the tri:tn;_!,"nlation and detail f'Urvey on the seale of 100 feet 
to l-inch of 1,:~:;2 acres in 8hccts :~8 P and-±:~ D & H. The survey was 
done at the reque-;t of tlH~ ~orthern India ~alt Re\·enue Department 
3nd co\·ercd three separate development area~. A close triangulation 
framework '\"<IS IICCe!'!'ary and the contouring was at. 20 feet intervals. 
A report on the work has been suiJnlittt·d to the Salt ])epartment. 

1'tia11fjlt{Ulion.-ln aadition to the triantruJation IIH .. •llt.ioned 
immediate!~· above ;)lr. Bashirullah 1\:hau conJplctedl"">750 square miles in 
shett :39 L to supplement previous triangulation for surveys done 
during this Beason. 

Lieut. D. E. 0. Thackwell, R.E., completed 11 square miles of 
triangulation in sheet 4:~ C for detail survey to be carried out on the 
8-inch scale. This survey was for :t new oil drilling lease belonging 
to the Attock Oil Company, as mentioned below. 

Tmver.si~og.-)lr. Bashirnllah Khan cowpleted b8 linear miles of 
traverse in sheet :i!J L for surveys done during thi:-; season. 

At the re<1nest of the Punjab 00\'ernment 3 traversers and 3 
computers were employed on relaying- and checking the riverain base 
line stones falling alon~ the Htlvi and Sutlej rive•·s in Iahore district. 
These stones were originally laid betweeu 1911 and 1914 and many 
had been washed away hy Hoods. It w:.~s fountl more economical to 
retraverse the whole length of the bank rather than make small isolated 
tra\·erses wlwre thL· Rtmws were known to be missing-; and in the case 
of the Sutlej, the ma,iority of the stones had to be re:di.~netl further 
away from the river hank. In all 282 linear miles of traverse were 
completed. 

Special S!tl'r~y.-.;.---Iu addition to the extra-departmental surveys 
mentioned a hove )h·. :J[oiHL .Akhar surveyed on the 4-inch scale a small 
area on the )[nndi-Snkct hnmubry in 1-'heet 58 E/:3, where tht boundary 
alig-nment drops from the lllain ridge to follow a stream. The old maps 
were on a seale insulliciently br~e to show fully the details of the head 
waters of the stream. 

At the request of th .... Garristm Eng-ineC'r 1 Lahore: a military estate 
of 6 square miles in ~het·t 4-1- I was sun·eyed on the H-inch scale, ~2 linear 
miles bein~ traver . ..:e,J to pro\·ide the fr:IIJJE'Work.. 1\ o contourincr was 
necessary an~.l it w:1s pos:-ible to use the field survey, after typint7, as a 
fair drawing for reprotluction. e-

Durin~ the snnnller months two snn·eyors were employed on the 
8-inrh det:lil sun·•·y, with ron tours at 10 feet intervals, of the Dhulian 
oil drilling Ira~._. forth·· .Attock Oil Company. The work was similar to 
the sun·ey of .the nearh): Klwuroil ~"ld, none in 1920-21, except that it 
was b.1sed enurely on tnan:;ulatton tnstearl of traversing and levelling. 
Some. economy was there by effected. 
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55. Recess duties.-Including 10 'heets of the Salt ~line 
Development areas the Company had a total of :~7 sheets in hand. One 
section under Lieut. D. E. 0. Th t('kw.·ll. ILE., and afterwards Lieut. 
C. A. Biddle, ILE., was organis~d to deal with these 10 sheets as well as 
to train all the soldier surveyors in drawing- and typing. F.0 ur other 
drawing sections under ~~e~srs. 0. ]), .Jackson, 1. K. 1\muappa, 1\.lmshal 
Khan and Sardar Khan completer} ::'":t sheets during recess. 

Cmn]JUiations.-The plotting- of some of the Kangra tr:l\'erse work 
mentioned in last year's report was not completed owing to the mw.:rtt'i.~ 
received from the Punjab Government heing o£ incorrect b-i.ze. Thi~ 
work together with other miscelluneous co111pu~ations aurl work for 
next field seaRon was completed by a seetion of 5 computers under 
J\lr. Saiyid Irshad Ahmad. Dmin~ the fiel•l season nearly all computers 
were away from headquarters on extra·deparltueutal duties. 

'E' Survey Company. 

{

)lajor T . .M. ~[. Peuney, R.E., to 2i-lll-:i:i. 
Officer Comma11diw;.- Lt. Colonel L. H. Jackson, I.A., from ~~-10-35 to 2i-i-:W. 

Lt. ,J. 8. 0. Jelly, R.E., from ~8-i-:iG. 

56. General.-The party carried out topographical surveys in 
Kalii.t a.ud Las Bela States of Baluchistan, D:-ldu and Liirkana districts 
of Sind, a cadastral survey for town plannin~ in Quett:t City and also 
a large scale snn·ey near Kariichi. Field headquarters opened at 
Hyderiibiid (Sind) on the 15th October 1\l:l5 and closed on the 16th 
March 1936. 

Work in rece~s included a heavy mapping programme. In additioh, 
the followin~ paid-for work was undertaken:-

(1) 32-inch and ()4-inch surveys, iuvolvin;.( theodolite tr:wersing of 
Quetta City, for the Agent to the Go\'ernor General in Baluehist:in. 

(2) r~ertiary levelling along- certain roads with cross sections at 
every 100 feet in connection with the Quetta Cantonment Sewerage 
Scheme for the C. R. E. Heconstruction, Quetta. 

(3) 100 feet to 1 inch survey (in,·olving tertiary Je,·el!in~) of a 
small area at Ghizri (Karachi) for Headquarters, \\'estern Command. 

57. Personnel.-The average stren~th durin~ the year was 2 
Class I officers, 2 Class II, 2 Upper Subordinate ollicers and 16 Lower 
Subordinates (excluding 3 clerks, 2 computers and 15 reproduction 
section personnel). 

Lt.·Colonel L. H. Jackson, I.A. proceerled to Belgaum to attend the 
Senior Officers' School in July. 

Lt. J. S. 0. Jelly, R.E. proceeded on one month's leave in May. 

58. Areas surveyed.-
2,132 square miles of triangulation. 
1,578 square miles of :J-inch original survey. 

529 square miles of l-inch original E-;Urvey. 
825 acres of ::)2-inch ori~inal survey. 
105 acres of 6-t--inch original survey. 
33-J, acres of 100 feet to l·inch original survey. 
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59. Field work was organised as follows :-
Camp (J) under ~Ir. ~Iohd . .1\ajamuddin (Class II) with 6 surveyors 

completed the ori~inal survey of 177 square wiles on f-inch scale and 529 
square miles on l-inch scale in Dadu and Larkana districts in sheet 35M. 

Camp (f2) under Mr. Chowrlhury Mohrl. Aslam (Class II) assisted 
by :Mr. Chiragh Shah (U. ::3. S.) with 8 surveyors completed the original 
survey of 1,401 square miles on !j-inch scale in Kalat and Las Bela States 
in sheets 35 J and 3;; N. 

1'riar>!J!dation.-Lt. J. S. 0. Jelly, R.E. triangulated 2,132 square 
miles for t-inch survey in sheet :15 J. 

Nature of country surveyed.-The country surveyed was typical 
Baluchistan country, bare rocky plains anrl steep intricate hills. The 
Sind area consisted for the most part of flat open plains. Throughout 
the whole area, the inhabitants were few and water was both scarce and 
brackish. 

During recess a camp was organized under Illr. Chiragh Shah (U. 
S. S.) with 3 surveyors to carry ont the large scale survey of Quetta 
municipal area involving 32 linear miles of theodolite traverse, and the 
survey of 105 and 825 acres on the 64-inch and 32-inch scales respectively. 
1\Ir. \'.D. Chopra (U. S. S.) with 4 le,·ellers completed 25 linear miles of 
levelling for the C. R. E. Reconstruction, Quetta, in connection with the 
Quetta Cantonment Sewerage Scheme, and Mr. Chowdhury 1\Iohd. 
Aslam (Class II) wit.h 2 surveyors completed 33-t acres of survey on the 
scale of 100 feet to 1 inch with contours at 1 foot vertical interval for 
Headquarters, Western Command at Karachi in sheet 35 P. 

60. Office work.-1 surveyor and 1 draftsman under 1\Ir. V. D. 
Chopra were employerl on fair mapping and miscellaneous work through· 
out the field season. During recess fair mapping was divided into 2 
sections; .1\o. 1 section under )fr. 1\Iohd. Xajamuddin (Class II) consis­
ted on an a\'eragc of 4 draftsmen while Xo. 2 sect.ion under Mr. 
Chowdhury Moh<l. Aslam (Class II) assisted by i\Ir. V. D. Chopra (U. S. 
S.) consisted on an average of 5 draftsmen. 7 fair sheets of arrears 
mapping were completed between the 2 sections throughout the year. 
The remaining stafl' was employed on the miscellaneous paid-for jobs 
mentioned above. 

Lt. J. S. 0. Jelly, R.E. supervised the Computing Section and the 
Reproduction Section in addition io computing part of his triangulation 
in 35 J. 

Mr. Chopra in addition to his other duties was employed on sorting 
out, bringing up-to-date and listing the records of the Company, includ­
ing office copies, stock of maps, 'krab' files, indexes, etc. 

61. Reproduction Section.-This section under Litho-drafts­
man Shahabuddin was employed on miscellaneous work throughout 
the year. 

No. 18 (Air Survey) Party. 
O.Qicl!r i11 chargc.-Lieut. R. C. N. Jenney, R.E. 

62. GeneraL-Recess and field headquarters remained at Murree 
and R•s~lpur respectively, the latter opening on 12th October 1935 
and closmg on 20th April 1936. 
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63. Personnel.-The average strength of the party was 2 
Class I, 2 Class II, 2 Upper Subordinate officers and 18 Lower Subordi· 
nates (excluding clerks and reproduction section personnel). 

64. .Areas surveyed.-
102 square miles compiled (l-inch original survey). 
275 square miles compiled (l-inch revision survey). 

65. Field work.-
430 square miles photographed vertically. 
166 linear miles photographed obliquely. 

No. I Wing Station, R. A. F., Kohiit supplied vertical photographs 
with the F /8 camera of 250 square miles in tribal territory in sheet 38 H. 

No. 20 (A. C.) Squadron, R A. F., Peshiiwar supplied oblique photo· 
. graphs with the F /8 camera of 130 linear flying miles in tribal territory 
in sheets 38 H and L for height determination. 

No. 2 Wing Station, R. A. F., Risalpur supplied vertical photo­
graphs with the F /8 camera of ltiO square miles and oblique photographs 
of 36 linear flying miles in sheets 43 F and 38 N for the survey of the 
1/25,000 Air Charts, mentioned in para. 69 below. 

66. Compilation.-Compilation carried out was, for the greater 
part, the completion for contours of previously compiled outline compi­
lations. Further control in 38 N obtained from triangulation and ob­
lique survey necessitated considerable adjustment in areas already com­
piled. The area compiled for detail only was 137 square miles. 

67. Office work.-An average of five draftsmen under Mr. N. 
C. Sen were employed on fair mapping and miscellaneous work through­
out the year. 

The fair mapping of nearly 2 fair sheets was completed. 
68. Photographic Equipment and Instruments.-
Two more Zeiss and one M. I. 0. folding mirror stereoscopes were 

~eceived during the year aud pro,·ed most useful. T_he M. I. ?· 
mstrument is up to the standard of the Zeiss and will be used m 
future. 

69. Co-operation with the Army.-Three 1/25,000 Air 
Charts were compiled for use by the Royal Artillery. 

Lieut. R. C. N. Jenney, R.E., delivered a lecture in Murree to the 
Northern Command Annual Intelligence Course. 

70. Reproduction Section.-For detail of the work of the 
reproduction section see page 73. 
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No.1 Party. 

{

Captain H. W. Wright, R.E., to 28-3-36. 
OffiCer ill c/jarge.- Mr. A. J, A. Drake, D.C.ll., from 29-3-36 to 20-4-36. 

Mnjor G. H. Osmn.ston, ll.c., R.l!:., from 21-436. 

71. General.-The party carried out operations in the Punjab 
States and Delhi, Riijputana, Gujarilt States and Baroda, Central In?ia 
and Gwalior, the United Provinces, the Bombay Presidency and Smd 
and in the States of the Western India Agency, in sheets 40 I & M, 45 
A, B, C, D, E, F & I, 4G A, B, E, F, I & M, 53 F, G, H, I, J, M & N 
and 54 E & F. 

Contributions were received during the year towards their share 
of the costs of the party survey programme from the states of 
Biinswiira, Gwalior, Indore, Jodhpur (Miirwiir), Narsinghgarh and Tonk. 

Arrangements were made by which Tehri-Garhwiil State paid for 
their state forest surveys. 

Boundary work was taken up for Bharatpur, Jaisalmer and Jodhpur 
( Miirwiir) States and the Bombay Government on payment. 

Early in September personnel left recess headquarters at l\Iussoorie 
for Tehri-Garhwiil State to take up a topographical programme which, 
in three years, is expected to complete the modern surveys of the 
Kumaun, Garhwiil and Tehri Himalaya. 

The field headquarters of the party opened on 12th October 1935 
and, by permission of His Highness, was situated at Jodhpur. 

Personnel.-The field strength of the party was 1 Class I, 3 Class II, 
2 Class II probationers, 9 Upper Subordinate Officers, and 45 Lower 
Subordinates. 

72. Areas surveyed.-
350 square miles of triangulation. 

24,044 square miles of revision of triangulation. 
102 square miles of 2-inch original forest survey_ 

2,175 square miles of I !-inch original forest survey. 
965 square miles of ~-inch original survey. 

7,368 square miles of !-inch original survey. 
15,720 square mile• of i-inch original survey. 
Parts of 13 sheets of l-inch correction surveys. 

73. Field work was organized as follows:-
Camp (1).-Desert areas.-Mr. T. l\I. C. Alexander (Class II) with 

Mr. A. G. Qureshi (U. S .. S.) and 18 surveyors completed the original 
su~vey of 4,~31 square miles on the t-inch and 8,298 square miles on the 
i-mch scale m sheets 45 E, F & I and 40 I and l\I in Sukkur District (Sind) 
and the states of Bahiiwalpur, Bikaner, Jaisalmer and Jodhpur (Marwiir). 

Camp (12).-Desert areas.-Mr. M. W. Kalappa (U. S. S.) and 
9 ~urveyors completed the original survey of 1,072 square miles on the 
l-•.nch and 7,422 square mil~s on the J!-inch scale in sheets 45 A, Band 
C m the states of B1kaner, Jntsalmer and Jodhpur (Miirwiir). 

T~e part of the <?reat Indian or Thar Desert surveyed by these two 
camp• IB nearly unreheved desert and arid sand hills abutting the Indus 
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River plain on the ~est, gradually ameliorating on the east towards 
Jodhpur (i'!Iarwar) terntory where a thin population of cultivators has 
taken the place of nomads and their flocks. 

In sheets 40 I & ill planetable surveys were based on framework 
provided in 19:14-35 by the Hunter Short Base Traverse referred to in 
para. 71 of the General Report for 1935: as originally intended, this 
framework had to be supplemented by planetable framework, carried 
out by the planetablers on the same boards as they used for their subse­
quent detail surveys. 

The sand hills, of which almost all support an established ve"etation 
of tufted grasses and shrubs, and occasionally of small trees,"' rise in 
ordered conformations to a general maximum height of about 160 feet 
above the firm ground of the plain, which itself gradually rises towards 
Bikaner. There is evidence of sand hills having moved slightly, out not 
in very recent years when desert conditions appear to have become less 
severe. 

Water for survey personnel and for their camel transport was 
generally scarce and bad, particularly after the surface supplies of the 
previous monsoon had become exhausted. 

Camp (3).-Training Camp.-l\Ir. A. J. A. Drake (Class II) and 
Mr. B. B. Kuttappa (U. S. S.) with 2 Class II probationers, 2 U.S. 
officers and 4 Lower Subordinates under instruction, completed the 
original survey of 2,065 square miles on the !·inch scale in sheets 45 B 
& ~·in Jodhpur (Marwar) State. 

Camp (4).-Himalaya.-This camp originally consisted of Mr. J. C. 
Ross (Class II) and 4 surveyors together with an allied camp consisting 
of Mr. I. D. Suri (U. S. S.) and one U. S. officer and 3 surveyors. They 

. completed 965 square miles of original topographical surveys on i-inch 
and 2,175 square miles of forest and topographical surveys on 1!-inch 
and 102 square miles on 2-inch scales in sheets 53 I, J, III & N in 
Garhwiil District and in Tehri-Garhwal state. 

Bad weather ·and visibility hampered surveyors during September 
and early October, and by the end of November cold winds made it 
necessary to evacuate personnel to the lower areas of the Tehri forest 
surveys. 

In the spring the personnel, reinforced by one Class II probationer 
and 4 Lower Subordinates, returned to the glacier regions and the higher 
forests. 

Monsoon conditions set in from lOth June, nearly 3 weeks earlier 
. than expected. After this date clouds, rain and snow held up the plane­

tablers and by the middle of July the camp was cl~sed d?wn. Survey o~ 
nearly the whole Bhiigirathi Valley waR completed, mcludmg the Gangotr1 
and tributary glaciers, but some area of the Jadh Ganga near Nelang and 
around Jamnotri could not be finished. 

Correction SILrveys.-Mr. P. K. Chowdhury (U. 8. S.) a~d surveyor 
Hari Sino-h carried out correction surveys in parts of 13 1-mch sheets 
in 53 F, G, H & J and 54 E, in the Punjab, Punjab States, Delhi and 
U. P. 

Framework.-In the Gangotri Basin of the Tehri Himalaya in_ 53 I, 
J, !'J: & N, Major G. H. Osmaston and Mr. J .. q. Ross _complet~d m the 
sprmg of 1936 about 350 square miles of or1gmal trmngulatwn from 
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which points were u•ed by the surveyors in May, June and. July. The 
highest station occupied was at 21,000 feet on the summ1t of an un­
named peak NE. of the Satopanth Group. 

Mr. Sheikh Alauddin (U. S. S.); Surveyor Najmul Husain and 
Traverser R. K. Saxena completed 24,044 square miles of revision 
framework in the districts of Ahmadabad, Broach & Panch Mahala 
and Kaira, and in the states of Bajana, Balasinor, Bauswiira, Biiriya, 
Baroda, Bhaunagar, Cambay, Chota Udaipur, D~wiis, Dhiir, Dungarpur, 
Idar, Indore, Jaora, Jhabua, Jhiilawiir, Limbd1, Luniiviida, Palanpur, 
Partabgarh, Piploda, Ratliim, Sailiina, Sirohi, Sitiimau, Sunth (Saut) and 
Udaipur (Mewar) in sheets 4.5 D and 46 A, B, E, F, I & ~I. 

74. Recess duties.-Fair mapping of the Tehri State forest 
sheets was begun during the recess season; all other mapping was com­
pleted under Messrs. F. J. Grice and T. :M. C. Alexander (Class II), B. B. 
Kuttappa and M. W. Kalappa (U. S. S). 

Framework was dealt with by a section under Mr. L. R. Howard 
(U.S. 8.). 

No. 20 (Cantonments) Detachment. 

on: . l Colonel C. G. Lewis, O.B.K., from 2-l-3ti to 3-1-36. 

{

Mr. A. A. Graluun, to 1-l-36. 

:ul«r 111 c urrgr.- ~lr .. Moquimuddin Ansari, B.A., from 4-1-36 to 5-5-36. 
, A. J. A. Dro.ke, D.C.M., from 6-5-36. 

75. GeneraL-The detachment surveyed cantonments and their 
hazara on the 16-inch and 64-inch scales respectively, in accordance with 
the programme approved by the Engineer-in-Chief and the Defence. 
Department. 

The field season commenced on the 14th October 1935 and closed 
on the 15th April 1936, field headquarters remaining at Debra Dun. 

Persmmel.-The field strength, excluding the officer in charge, was 
2 U. S. officers and 30 Lower Subordinates, including 4 draftsmen, 3 
computers and 2 clerks employed at field headquarters. 

76. Areas surveyed.-

16-inch original survey. 
Lansdowne extended boundary ... 

16-inch re-survey. 
Dharmsala Cantonment 
Juhbulpore , 
N asirii biid , 
Debra Dun , (Part R. I. ~1. College) 

The above areas include overlaps. 

64-inch re-survey. 
Jubbulpore Cantonment Baziirs ... 
N asiriibiid 
Dharmsiila " " 

" " 

62 acres. 

351·0 acres. 
6,751·3 " 
6,158·9 " 

32·9 " 

71·3 acres.· 
225·4 " 

3·8 " 
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77. Field work was organised as follows:-
Camp (1) with headquarters at Jubbulpore under Mr. J. A. Cabral 

(U. S. S.) with 8 surveyorH and 2 traversers, and Iuter reinforced by 3 
surveyors from camp (2), completed the detail survey of Jubbulpore and 
part of R. I. 111 College at Debra Diiu aud advance traversing and le,·el­
ling of Abbottiibiid and Ribalpur Cantonments and of the Indian Military 
Academy, the Royal Indian Military College und the boundary of the 
Forest Research Institute at Debra Dun. 

Camp (2) with head<JUnrters at l\asiriibiid under lllr. Bakhshi 
Harnam t:lingh (U.S. S.) with 9 surveyors and 2 traversers, coUJpleted the 
detail survey of Lansdowne extended Loun<lury and N asiriibiid and the 
advance traversing and levelling of Dharmsala, Rawalpindi und Chakliila 
Cantonments. 

Camp (S) under Surveyor Arthur Francis with one more sun·eyot· 
completed the detail survey of Dharmsala Cantonment. 

78. Traversing and Levelling.-15·6linear miles of traversing 
and 7 ·3 linear miles of levelling were completed for the current season's 
survey of Dharmsiila. 

420·7 linear miles of traversing and 95·2 linear miles of levelling 
were completed for the next season's survey. 

3·9 linear miles were traversed in connection with changes in the 
cantonment boundaries of Debra Diin, Naini Tal, Roorkee and 
Shii.hjahiinpur. 

Eleven rangH testing points were fixed at Dharmsiila at the request 
of the Station Staff Officer. 

79. Recess duties.-Fair mapping was allotted to two main 
sections during recess under Messrs. J. A. Cabral and Bakhshi Harnam 
Singh (U. S. S. ). 

A section of 4 draftsmen under the supervision of the otficer in 
charge was employed throughout the lield season to deal with arrears 
of mapping. 

48 sheets on the 16-inch scale and 11 sheets on the 64-inch scale 
of Barrackpore•, Bareilly•, Debra Dun•, Dharmsiila, Ishapore•, Jubhul­
pore, Lansdowne, Naini Tal•, Nasirahad, Fort Sandeman and Shahjahiin­
pur• Cantonments and 9 sheets on the 128-inch scale of the Govt. 
orchard at Chaubattia were completed and sent for publication. 

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

• Arrean mapping. 



vii.-SURVEY REPORTS, EASTERN CIRCLE. 

{
Colonel J. D. Campbell, D.s.o., to 3-ll-3f,, 

DIRECTOR:- Lt.-Colouel r·. J. ~1. King, n.E .. from 4-ll-3f,. 

80. Summary.-The units ;dminister~d by. the Eastern Circle 
"' 4 5 and 12 Parties and l\o. 5 Drawmg O!!ice. were l' os. , ' h · 1 d · t th The Director, Eastern Circle, also acted as tee mea a v1ser o e 

Government of Assam. 

81. Areas surveyed.-
2,628 s'Luare miles of !-!ncb original survey. 
7 ,6ti8 square miles of 1-mch or1gmal survey. 
1 078 square miles of l-inch supplementary survey. 

'537 square miles of l-inch correction survey. 
259 square miles of l-inch revision survey. 

10 square miles of 4-inch forest survey. 
6 square miles of 4-inch forest survey. 

32 square miles of 16-inch special air survey. 
3 687 sgnare miles of triangulation. 
3:711 square miles and 718 linear miles of traverse. _ . 

7 linear miles of traverse to supplement tnangulatwn 
covering an area of about :~63 square miles. 

19 linear miles of boundary traverse. 
67 linear miles of tertiary levelling for 16-inch air survey. 

82. Air Survey.-The work done in connection with the air 
survey of Nagpur City and its environs is described in No. 5 Party's 
report (p. 50). 

83. Training.-In addition to the training of 5 probationers of 
Class II Service, there was a training camp in No. 5 Party for training 
backward surveyors of the Circle in the field. 

No pupils were recruited during the year under report. 

84. SpeciaL-The Director, Eastern Circle, inspected No. 6 (S.I.) 
Independent Party in the field. 

No.4 Party. 

oa: . h {Mr. J. McCraken, M'.B.E., to 27-10-35 
JJ'ccr 1-n c arge.- Mr. C. H. Tresham, V.D., from 28-10:35. 

85. GeneraL-The party continued surveys on the l-inch scale 
in BMgalpur, Darbhanga, l\Ionghyr, Patna and Purnea districts of Bihar 
in sheet 72 K, and carried out triangulation and traverse in advanc~ 
f~r ~ubsequen~ _survey in Bhiil?a!Rur, Purnea and Santa! Parganas 
d1str1c~s. of B1har ~nd l\Iiilda d1str1Ct of Bengal, in sheets 7 2 N and 0. 
In add1t10n the s_pec>al survey, on the 4-inch scale, of 7 forest blocks 
was undertaken m Santa! Parganas district. 

Field headquarters opened at Bhagalpur on 16th November 1935 and 
closed on 15th Aprill936. 
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86. Personnel.-The field strength consisted of one Class I 
officer, 3 Class II officers, 3 Class II probationers under trainin"' 
2 Upper Subordinate officers, 29 surveyors, 3 traversers, 4 computer~: 
3 clerks and one store-keeper. 

Messrs. M. )!. Ganapathy and Abdul Ahad (Class II) were transferred 
to No. 12 Party in October 193.5 and were replaced by Messrs. F. J. 
Grice and J. C. Berry (Class II). 

Mr. J. L. Sahgal (Class II) proceeded on leave in November 1935. 
Mr. F. J. Grice (Class II) was transferred to No. 1 Party in April 

1936. 
Messrs. A. R. Quraishi and Abdul Ahad (Class II) joined the Party 

in April 1936. 
Mr. F. M. Hawley (Class II) proceeded on leave out of India in 

May 1936. 

87. Areas surveyed.-
270 square miles of triangulation. 

3,711 square miles of traverse. 
3,221 square miles of l-inch original survey. 
1,078 square miles of l-inch supplementary survey. 

10 square miles of 4-inch forest survey. 

88. Field work was organised as follows:-

Camp (1).-.1\Ir. F. J. Grice (Class II) with 10 to 15 surveyors 
completed 1,609 square miles of original survey on the l-inch scale in 
sheet 72 K in the Bhagalpur, Darhhanga and Monghyr districts of 
Bihar. 

Camp ( 2).-Mr. J. C. Berry (Class II) with 10 to 12 surveyors 
completed 539 square miles of supplementary survey and 805 square 
miles of original survey, on the l-inch scale, in sheet 72 K in the 
Bhagalpur, Monghyr and Pnrnea districts of Bihar. Also I 0 square 
miles of forest survey on the 4-inch scale in sheets 72 0 and P 
in the Santa! Parganas district of Bihar. 

Camp (3).-Mr. F. M. Hawley (Class II) with 4 to 12 surveyors 
completed 5;{9 square miles of supplementary survey and 807 square 
miles of original survey on the l-inch scale in sheet 72 K in the 
Bhii.galpur, Monghyr and Patna districts of Bihar. 

Camp (4).-Mr. J. R. Chibbar (U. S. S.) with Mr. A. P. Datta, n.sc., 
(U. S. S.), 4 traversers and 3 computers completed 1,60Ilinear miles 
of theodolite traverse, covering an area of 3,711 square miles, for l-inch 
surveys in sheets 72 N and 0 in the Bhiigalpnr, Purnea and Santa! 
Parganas districts of Bihar and the :r.Jalua district of Bengal. ~Ir. Datta 
also completed 270 square miles of triangulation in sheet 72 0 in the 
Santii.l Parganas district of Bihar. 

89. Description of country.-
. The Ganges flows through the area from west to east dividing it 
mto two portions of very different character. The northern and larger 
portion is a flat alluvial plain traversed by innumerable shifting water 
courses and seamed by deserted channels. Many parts are low-lying, 



48 SURVEY REPORTS, EASTERN CIRCLE. 

swampy and liable to inundation during the monsoon r~ins: The south 
is also to a great extent alluvial, but the general level IS higher and the 
surface more undulating; a large area is composed of the Kharagpur 
hills in the west and the Rajmahiil bills in the east. 

With the exception of the hills, which are covered with small forest 
trees and scrub jungle, the greater port~on of th? ~rea is extensively 
cultivated and thickly populated. The plams area IS mterspersed with 
trees, most of which are cultivated mangoes, especially around villages 
and along roads. 

Railway communications are good hut there a.re few motorable 
roads north of the river. 

90. Miscellaneous.-
The health of the party was good. One khalasi died of cerebral 

malaria. At the commencement of the field season most of the men 
were inoculated against cholera. 

91. Recess duties.-The 16 l-inch sheets and 7 4-inch forest 
blocks were fair-mapped during recess by three sections under 
~lessrs. Berry, Quraishi and Abdul Ahad respectively. 

The computations of the triangulation and traverse done during the 
field season were completed by the end of recess. 

No.5 Party. 

{

Captain J. B. P. Angwin, R.E., to IS.l0-35. 
Ojfire1' in chn••gr.- Mr. W. H. Stron~. U,B.F.., from 19-10-35 to 6-11-3.::; 

Captain I. H. R. Wilson, R.E., from 7-11-35. 

92. GeneraL-Topographical survey on the scale of l-inch to 
a mile was continued in the Raipur and Bilaspur districts of the Central 
Provinces, the Sambalpnr district of Orissa, and in the Eastern States 
Agency. The whole of sheet 64 0 was surveyed. 

A 4-inch survey of 8 small isolated blocks of reserved forest was 
carried out for the Divisional Forest Officer, Samba! pur. 

Triangulation for topographical survey was carried out in sheets 
64 0 and P and in the former a little traverse was carried out to 
supplement the tri•ngulution. About 19 linear miles of boundary 
between the States of Khairao-arh and Xando-aon were demarcated and 

~ ~ 

traversed. About 1;7 linear miles of tertiary levellino- were run to fix 
heights for the air survey of N11gpur City; and the 'inking up of the 
rectified prints for the maps and line plans of this work was carried out 
on the ground, contours being entered where necessary. 

yield headquarters remained at Raipur; the field season opened on 
1st November 1935 and closed on 7th )lay 1936. 

93. PersonneL-The field streno-th consisted of the officer in 
charge, 5 Class II officers, 2 Class rr" officers on probation, 7 U. S. 
officers, 26 surveyors, 1 traverser, 3 computers, 3 clerks and 1 store· 
keeper. 
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94. Areas surveyed.-

4,170 square miles of l-inch original survey. 
259 square miles of l-inch revision survey. 

6 square miles of 4-inch forest survey. 
32 s4uare miles of 16-inch special air survey. 

1,662 ~quare n;tiles of triang?lation for l-inch survey. 
7 hnear ~mles of traversmg to supplement triangulation, 

covermg an area of about 363 square miles. 
19 linear miles of boundary traverse. 
67 linear miles of tertiary levelling for 16-inch air survey. 

95. Field work was organized as follows:-

Camp (1).-)lr. W. H. Strong, M.B.E. (Class II) with 1 Class II 
probat!oner, 1 U. S. officer (fr~m the middle. o.f January to the beginning 
of Apr1l), and 7 surveyors earned out the or1gmal survey on l-inch scale 
of 830 square miles in sheet 64 0, falling in Raipur and Bilaspur 
districts and in Sarangarb, Raigarh and Sakti States. 

On return from leave at the beginning of March, Mr. R. N. Hastir 
(Class II) took over charge from Mr. W. H. Strong, M.B.E., who, after 
a period of inspection in Camps (3) and (4), was transferred to No. 12 
Party. 

All the surveyors in this camp were under training. 
Camp (1:1).-Mr. C. T. Hurley (Class II) with 1 U. S. officer and 

6 surveyors carried out the original survey on l-inch scale of 1,109 square 
miles in sheet 64 0 falling in Sambalpur district, and in Sonepur and 
Rairakhol States. One 1st class surveyor carried out the 4-inch survey 
of 7 forest blocks falling in this area. In February the camp was rein­
forced by 1 computer who was employed on planetabling, and later 1 
U. S. officer was added on completion of his triangulation. 

Camp (3).-Mr. M. A. Khan (Class II) with 1 U. S. officer and 3 
surveyors carried out the original survey on l-inch scale of 5 70 square 
miles and revision survey on l·inch scale of 259 square miles in sheet 
64 0 falling in Sambalpur district and Raigarh and Giingpur States. 
Towards the end of the field season the camp was reinforced by 1 
traverser, withdrawn from the Nagpur Air-Survey Detachment, and 
1 U. S. officer both of whom were employed on planetabling. 

Work in this camp was delayed owing to the slow rate of progress 
in the jungle clad plains area, and was not completed till May 11th. 

Camp (4).-Mr. K. C. Gosain (Class II) with 4 surveyors completed 
the original survey on l-inch scale of 829 square miles in sheet 64 0 
falling in . Samba! pur and Bilaspur districts, and in Sarangarh and 
Raigarh States. 1 U. S. officer joined in the middle of January, after 
completion of his triangulation, but after about a month's work went 
sick and was on sick leave till the close of the field season. 

Towards the end of the field work, this camp was reinforced by 
1 Class II probationer and 1 surveyor from Camp (1). 

Camp (5).-Mr. G. H. Khan (Class II) with 1 Class II probationer 
and 4 surveyors completed 832 square miles of original survey on l-inch 
scale in sheet 64 0 falling in Raipur and Sambalpur districts, and in 
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Saran garb, Sonepur and Patna States. ?ne _1st c_lass surveyor carried 
out the 4-incb survey of 1 forest block falhng m this area. 

Triangulation.-Messrs. N. C. N~ug, S. B. P. iUatbur, ~nd .Mohabat 
Ali (U.S. S.) completed the triangulatiOn of 1,662 .squ~re miles m ~beets 
64 0 and 64 P faUincr in Bilaspur and Sambalpur distncts, and Raigarh, 
Giingpur, Sonepur ~nd Patna State~. Abo~t 7 linear miles of traverse 
was run in 64 0 to supplement the tnangulatwn. 

Khairagarh-Nandgaon Boundary.-At the request of the Agent to 
the Governor-General, Eastern States, J\Ir. G. S. Sidhu (U. S. S.) was 
deputed to relay some 19 linear miles of boundary between the States 
of Kbairlgarh and Niindgaon, falling in sheet 64 C/15. The boundary 
was relayed in accordance with the boundary line shown on the 2-inch 
to 1 mile map, sheet• 368 and 371, of 1871-72. The same method was 
used as for the Surguja and the Khairiigarh-Chhuikhadiin boundary 
demarcations in the two previous years i.e. pillar positions for the new 
boundary were fixed by planetable traverse, and after erection of the 
pillars a theodolite traverse was run along the new portion of the 
boundary. 

Niigpur Air Survey.-Mr. 1\Iuzaffar Husain (U.S. S.) with 1 surveyor, 
1 traverser, 1 leveller and 2 draftsmen completed the ground work for 
the 16-incb Nagpur Air Survey maps and line plans. This consisted of­

(a) 67 linear miles of tertiary levelling, run to fix spot heights 
in the congested city areas, and to control the contouring 
of the more open areas. 

(b) Inking up and contouring 22 blue-toned 16-inch rectified 
enlargements on correctostat paper, comprisincr 6 sheets of 
the city area. Inking up on blue-toned photog;aphs allows 
the production of drawing blue prints by direct photography. 

(c) Tracing line plans from 34 16-inch rectified enlargements 
(black prints) of an area of about 18 square-miles surrounding 
the city. 

. 96. ~escripti.on o! country.-The area under survey consisted 
~n the mM.n of medmm JUngle clad hills and partly cultivated, partly 
JUngled plums. In sheet 64 0/10 the hills were covered with very dense 
bamboo jungle. 

97. Miscel~aneous--On the whole the health of the party 
was good, th_ough m the lattor part of the field work there was a certain 
amount of s~ckness a_mo~g the surveyors in Camps (1) and (4). Un­
n_sually con~Ist~nt rams m February and 1\Iarch kept the weather cool 
bll the begmmng of April, but in the last month of the field work tbe 
?eat became se:ere. Preliminary editions of a good many sheets, which 
It.was hoped llli~ht be of some help, proved too inaccurate to be utilised, 
Wit?. the result _that the general outturn was lower than originally 
antiCipated. Tlus led to the field work beincr finally closed about 
3 weeks later than is normal. o 

98. Rece~s duties.-There were 4 fair-mapping sections under 
Messrs. Ill. A. K~an, K. C. Gosain, G. H. Khan and R.N. Hastir (all 
Class II) respectively, which completed the drawing of the 16 sheets 
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surveyed. In addition Mr. C. T. Hurley (Class II) was in charge of the 
training of backward typers and draftsmen; he also supervised the 
drawing of the Nagpur air survey work (6 16-inch sheets nnd 13 16-inch 
line pl:ms) and of the -l-inch forest work. All these were completed 
by the end of recess. The computation section unrler Mr. G. S. Sidhu 
(U. S. S.) completed all the triangulation computations in hand, and 
also the traverse computations for the Khairiigarh-Nandgaon boundary 
work. 

No. 12 Party. 

[

Captain R. H. Sams, B.sc., R.E., to 19-4-36. 
Officer in charge.- llr. W. H. Strong, M.B.E. from 20-4-36 to L7-7-36. 

Lt.-Colonel. T. M. M. Penny, a.x .• from 18-7-36. 

99. General.-The survey operations of the party for this season 
in sheets 84 A, B and 7 ti 0 included the completion of the survey of 
the Lushai Hills district of Assam on the ~-inch scale, the survey on 
the l-inch and !-inch scales of portions of Chittagong district and 
Chittagong Hill Tracts of Bengal, the survey of a small portion on the 
!-inch scale of Arakan Hill Tracts of Burma and some correction survey 
on the l-inch scale in the Khasi and Jaintia Hills district of Assam. 

Triangulation and traverse for future survey were carried out in 
Noiikhali and Chittagong districts and Chittagong Hill Tracts of Bengal, 
in sheets 79 N, 84 A, B, and C. 

The field headquarters of the party opened at Riingiimiiti on 30th 
October 1935 and closed at Chitta gong on 11th April 1936. 

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

101. Areas surveyed.-

2,628 square miles of !-inch original survey. 
277 square miles of l-inch original survey. 
537 square miles of l-inch correction survey. 

1, 7 55 square miles of triangulation for l-inch survey. 
718 linear miles of traversing. 

The trian""ulation was connected to the Burma Coast G. T. series 
No. 52 1864~82 and the traverse with the triangulation of the present 
and pr~vious years carried out by the party. Some spirit level bench­
marks on line No. 77 F were picked up during the triangulation. 

102. Field work was organised as follows.-
Camp ( 1) under Mr. l\1. M. Ganapathy (Class II) with Mr. N. C. 

Roy (U.S. S.) and 8 surveyors, completed 1,125 square miles of original 
survey on the f-inch scale in sheet !l4 B. 

Camp (2) under Mr. K. L. Dhawan (Class II) with Mr. S. K. 
Guha (U. S. S.) and 11 surveyors, completed 680 square miles of original 
survey on the !-inch scale in sheet 84 A. 
· Camp (3) under l\Ir. A. Abad (Class II) and 8 surveyors, completed 

649 square miles of original survey on the !-inch scale in sheet 84 B. 
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Camp (#) under .Mr. A. R. Quraishi (Class II) and 5 surveyors 
touether with four surveyors from Camp (2) who were transferred after 
February 15th, completed original survey of. 277 squar? miles on the 
l-inch scale and 174 square miles on the ~-mch scale, m sheet 84 B. 
Blue print reductions on the l-inch scale for the _portion in Chittag?ng 
district were utilised to advantage. The material for these blue prmts 
was obtained from the 4-inch sheets compiled from the 16-inch revenue 
surveys of 1888-93, and from the 4-inch air surveys of the hilly 
portions of Chittagong district. 

On return to recess the correction survey of 537 square miles on 
l-inch scale in sheets 78 Of14 & 15 was carried out under Mr. K. L. 
Dhawan (Class II) with 1 U. S. officer and 3 surveyors, during April 
and .May. 

Triangulation.-Mr: Hari Singh (U. S. S.) completed the triangula­
tion for l-inch survey of 1,755 square miles in sheet 79 N. The islands 
in this sheet were fixed by connecting them by triangulation to the 
mainland. Permanent marks and stations were established on each 
island. 

Traverse.-59·16 linear miles of river traverse in 84 AfS.W. to 
provide control for plane-table traverse in an area of flat junglo devoid 
of triangulated points was carried out early, computed, and data supplied 
to Camp (2) before the end of December. Rigorous traverse, including 
traverse lines to test the old revenue survey as to its suitability for future 
l-inch surveys, was carried out in 8-! B and C. Test lines were also 
run in 79 N. A total of 718 linear miles of traverse lines was completed 
by the party. 

103. Description of country.-The area surveyed in Camp (1) 
lies mainly in the south of the Lushai Hills in the country known as 
Lakher, while a portion to the west lies in Chittauon"' Hill Tracts and 

~ b 

includes a large tract of the Rankhiang and Thega Reserve Forests. 
The country is divided by parallel ranges of hills riRing in the 

eastern half up to 5,000 feet in height. The rivers and side streams 
draining the area are most intricate in character. The entire area is 
covered in dense jungle, a large portion of which is virgin forest. Due 
to the s~ars~ness of the population jhums are comparatively few and the 
eommunicahons are poor. 

. The area of C_amps (2)! (3), and (4) lies almost entirely in Chitta gong 
Hlll Tracts and mcludes_m the north a large portion of the Kiisiilong 
~es:rved Forest. It cons1sts mostly of low undulating hills drained by 
mtncate systems of tortuous streams. Jhum cultivation is extensive 
and this fact considerably helped the survey which was otherwise 
han~icapped by the _intricate nature of the cou~try and the dense scrub 
or h1gh grass that ex1sts on old jhum land and the dense forest that 
fills up the remainder. A few main tracks, numerous footpaths and 
the larger streams form the means of communication which presented 
little ·difficulty. ' 

104. Miscellaneous.-

Health.-Several cases of severe malaria and a mild form of 
~neumonia occurred during the season; one khalasi died of malignant 
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malaria in the Lushai Hills. 
in a small stream. 

One khalasi ·was drowned while bathing 

Weather.-Throughout the season the weather remained fai 1•. 

Fauna.-In the South Lushai Hills most kinds of big game are to 
be found except butlaloes. Herds of wild elephant exist in the south 
west corner of the Lakher country, while tiger, panther, sambhar, and 
barking deer are also very numerous. 

Little game but barking deer is to be found in the area surveyed 
in Chittagong Hill Tracts except in the Kasiilong Reserved Forest, 
where there are numerous wild elephants. 

Jungle fowl and pigeon were also seen in great numbers through· 
out the area. 

105. Recess duties.-The party was organised in two drawing 
sections under Messrs. K. L. Dhawan and M. M. Ganapathy. 

The three !-inch sheets and one l-inch sheet sur\'eyed during thE 
field season were fair mapped. 

The corrections sur\' eyed in sheets 78 Ojl4 and 15 were incorporateJ 
in the fair sheets on 1!-inch scale, which were then submitted fm 
publication. 

The computations for the triangulation and tmverse carried out 
during the field season were completed by the end of recess. 
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VIII.-SURVEY REPORTS, INDEPENDENT PARTIES. 

106. Nos. 6 (South India) and 10 (Burma) Independent Parties 
were administered directly by the Surveyor General. Their mapping and 
survey areas were approximately the same as those of the former 
Southern and Burma Circles respectively, abolished in 1932. 

No. 6 (South India) Party. 

. I Mr. B. T. Wyntt, v.n., up to 10-10-35. 
Officer 111 charge.- • ., 

, MnJor G. W. Gemmell, I.A., from 11-10-35. 

107. General.-The majority of the party was employed during 
a five months field season between 7th November 1935 and 31st March 
1936 on l-inch original survey in Orissa, ~Iadras and Eastern States 
Agency and on triangulation and traverse for control of future surveys in 
Orissa and Madras. Field head-quarters was situated at Vizianagaram. 

Four surveyors were employed on 3-inch revision survey of the 
Bangalore Guide Map area from November 1935 to l\Iay 1936. 

On the conclusion of l-inch survey, the field party returned to 
Bangalore and was employed during the ensuing recess on the fair 
drawing of the field survey programme and on the computation of 
triangulation and traverse observations. 

A section was employed throughout the year at Bangalore on 
compiled mapping, preparation of colour guides for sheets onder publica­
tion, computations and maintenance of records. 

The party was inspected in recess by the Surveyor General and in 
the field by the Director, Eastern Circle. 

108. Personnel.-The strength of the party on the 1st October 
was 5 Class II officers including l officer on leave, 7 Upper Subordinate 
officers, and 65 Lower Subordinates, including 53 surveyors. 

Major G. W. Gemmell, I.A., was posted to the party on return from 
leave on lith October. lllr. M.D. Nangia, B.A., (Class II) rejoined at 
Ban galore from extended leave on 30th January. Two surveyors seconded 

~~~e~~~;:o~f:_n)/o;. t~!;!~t i~-~-i.11 <~~:::)~r~~::ee:f:d fi;~d s P~~~~~ 
leave ex-India on 1st June 1936. 

109. Areas surveyed.-
3,366 square miles of l-inch original survey. 

25 S'JUare miles of 3-inch resurvey previously surveyed on l-inch 
scale. 

62 square miles of 3-inch revision survey. 
15 linear miles of hounilary survey. 
79 square miles of triangulation for subsequent l-inch survey. 

815 linear miles of traversing for control of 1,637 square miles of 
future l-inch and !-inch surveys. 

110. Field work was organized as follows:-
Camp (1).-Mr. P. A. Thomas (Class II) with 1 U. S. officer and 

~ 1 surveyors _cmnpleted the l-inch original survey of 840 square miles 
10 •hect 65 III m the Ganjiim and Koraput districts of Orissa, 
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Camp (lij.-Mr. Muhammad Abdul Azim, I.D.S.M., (U.S. S.) with 
11 surveyors completed the l-inch original survey of 841 square miles 
in sheet 65 M in the Ganjam and Koraput districts of Orissa and 
Kalahandi State of the Eastern States Agency. 

Camp (3).-J\lr. B. T. Wyatt, v.o., (Class II) with 1 U. S. officer 
and 11 surveyors completed the l-inch original survey of 8.J,2 square 
miles in sheet 65 M in the Ganjam and Koraput districts of Orissa and 
the Vizaga pat am district of :Madras. 

Camp (.~).-Mr. M. R. Nair, B.A., (Class II) with 1 U. S. officer till 
16th January (when he was invalided out of the area), and 11 surveyors 
completed the l-inch original survey of ~.J,3 square miles in sheet ti5 M 
in the Korapnt district of Orissa, the Vizagapatam district of ~ladras and 
Kaliihandi State of the Eastern States Agency. 

Four surveyors under the supervision of an officer of the compiled 
mapping section at .Bangalore carried out the 3-inch survey, part 
resurvey and part revision, of the Bangalore City, Civil and Military 
Station and surrounding country. 

Triangulation and t>·averse. -Messrs. H. N. Murti Rao, B.A., and A. 
Shamanna (U.S. S.) completed 79 square miles of triangulation and 1,637 
square miles of traverse iu sheets 65 I, H and L in the Koraput district 
of Orissa, Yauam (French) and the East Godavari and West Godavari 
districts of ~Iadras for future survey on l-inch and !-inch scales. 

111. Description of country.-The country surveyed in Orissa 
and Kaliihandi St:rte varied from cultivated riverain plains at about 
1,000 feet elevation to hilly, picturesque and well-watered uplands often 
heavily wooded and with peaks up to 4,000 feet. It is undeveloped 
country and communications on the whole are poor. The party was 
almost entirely dependent on coolie transport for the movement of 
baggage and equipment. 

The hills and lower valleys are inhabited hy primitive tribes, 
generally cheerful people who lead a simple and undisciplined existence. 
They cultivate paddy in terraced fields in the valleys and clear and burn 
surrounding hillside forests for other crops. 

112. Miscellaneous.-
Health.-The whole area is intensely malarious and black-water 

fever is prevalent. No period is considered free from the possibility 
of infection, but the healthiest periods are during the rains when 
mosquito breeding places are flushed out and between January and 
March when the same places have dried up. In spite of the issue of 
Quinine and Atebo·in and instructions in prophylactic measures, the 
field party •ufl'ered severely from malaria from the commencement of the 
field season. One U. S. officer and two surveyors had been invalided 
out of the area by 25th February and with few exceptions all officers and 
surveyors suffered from fever or sickne•s of one kind or another. 

Game.-Due to the general Rcarcity of game, 1ocaJ tigers are casual 
man-eaters In parts of the Kashipur Zamindari of Kaliihandi State 
and the adjoining Rnyagada taluk of OrisRa, villages were found 
deserted on account of their depredations. A small herd of elephants 
was encountered in Balliguda taluk and ti.,er, panther bison bear 

~ I I J 

sambhur and cheetal were seen. 
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Climate.-From November to February the climate in the riverain 
plains and uplands was pleasant. Day temperatures were not high and 
nights in the uplands were distinctly cold. In March the day tempera­
ture rose in the plains but at no time became intolerable, and nights 
re mainerl cool. 

113. Recess duties.-The fair mapping of the twelve l-inch 
sheets was organize,[ in 3 sections under Class II officers assisted by 
II. S. officers. Jllr. B. T. Wyatt (Class II) supervised the work of these 
sections till he proceeded on leave. The compiled mapping section under 
Mr. E. N. Natesan, B.A., (Class II) assisted by 2 U. S. officers and 
composed of 5 draughtsmen and 9 surveyors, maintained the progress of 
compiled mapping and commenced the fair drawing of the 3-inch Bangs­
lore Guide Map. 

The computations of triangulation and traverse required for the 
control of survey during the following field season were completed. 

No. 10 (Burma) Party. 

{

Lt.-Col. F. B. Scott, I.A., to 26.4-36. 
:\lr. F. W. Smith, from 27-+-36 to 10-5-36 

O.Jfkcr in t"hargc.- and 4-6-36 to 2-9-36. 
Capt. J. B. P. Angwin, R.E., from 11-5-36 to 3-6-36 

and from 3-9-36. 

114. General.-Tbe party continued surveys on the l-inch and 
1!-incb scales in t:pper Burma and the Northern and Southern Shan 
States. The party headquarters remained at Maymyo. 

115. PersonneL-The field strength was one Class I, 4 Class II 
and 4 U. S. officers and 35 Lower Subordinates. 

In addition a Drawing Section consisting of 10 draftsmen, 3 
surveyors and 1 computer, in charge of one Class II officer, remained 
in ~laymyo to carry on the compiled mapping of the party. 

One U. S. officer and one surveyor were withdrawn from the 
field on the 20th January as reinforcements for the Sino-Burmese party 
and another Rurveyor was transferred to the Sino-Burmese party on 
the 20th February. 

Lt.-Col. F. B. Scott was transferred to Calcutta to be Director, 
Map Publication, on the 26th April. Captain J. B P. Angwin, R.E., was 
posted to the party on the 11th May from the Sino-Burmese party. 
The charge was temporarily held by Mr. F. W. Smith from 27th April 
to lOth May and during the period Capt. Angwin was on leave from 
4th June. 

the 

116. Areas surveyed.-
5,225 square miles of triangulation for l-inch detail survey. 

5! linear miles of traversing. 
4,968 square miles of l-inch original survey. 

34 square miles of 1 !-inch original survey. 
3~6 square miles of l·inch correction survey. 

117. Field work was organised as follows:-
Camp (I).-1\Ir. F. W. Smith (Class II) with 10 surveyors completed 
l-inch original survey of 1,613 square miles and l-inch correction 



Chin IChalasis, .No. 10 (Bu,rma) Party. 

KlwiUl A"lutlasi~; , .~\'o. 6 (S. I.) Party. 
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survey of 54 square miles in sheets 93 C and D, in Meiktila and Yamethin 
districts and the Southern Shan States. 

Camp (:2).-)lr. C. S. i\lclnnes (Class II) with Mr. Khan Muhammad 
(U. S. S.) as Assistant Camp Officer and 5 sur\·eyors completed the 
l-inch original survey of 640 square miles and the 11-inch ori"inal 
survey of 34 square miles in sheets 84 N, 84 0, 93 B and 93 8 in 
Kyankse, Mandalay and Sagaing districts. ' 

. Camp (3).-Mr. C. P. E. Davenport (Claos II) with 9 surveyors, 
remforced by 3 more surveyors towards the end of the field season 

' completed the l-inch original survey of 1,552 square miles and l-inch 
correction survey of Ill square miles in sheet 93 C, in Kyaukse and 
Meiktila districts and the Southern Shan States. 

Camp (4).-Mr. D. N. Saba (Class II) with 9 surveyors completed 
the l-inch original survey of 1,162 square miles and l-inch correction 
survey of 220 square miles in sheet 93 C, in Kyaukse, Mandalay and 
Sagaing districts and the Northern and Southern Shan States. 

Nature of country.-In the west, the country consists of densely 
populated flat cultivated plains with the Irrawaddy River flowing 
through the north-west corner. It is traversed throughout its length, 
from north to south, by the main Rangoon-Mandalay railway line. In 
the middle and in the east the country consists of high hills, wooded 
and open, rising to over 7,000 feet above sea-level and is sparsely 
populated. In the south-east there are two broad valleys fairly densely 
populated and in the extreme south-east is the Inle Lake. Communica­
tions are good on the east and west but poor in between, along the 
main range of hills. 

Triangulation.-Messrs. A. K. Sen Gupta, H. K. Kar, A. K. 
Talapatra (U. S. S.) and surveyors Iqbal Muhammad and S.M. Bukari 
completed the triangulation of 5,225 square miles in sheets 93 D and 
94 A, in Toungoo and Yamethin districts, and the Karenni and Southern 
Shan States. Mr. A. K. Sen Gupta was recalled and transferred to the 
Sino-Burmese party on the 20th January and surveyor Iqbal Muhammad 
became seriously ill at the beginning of the season and did not return 
to the field. In consequence the triangulation programme had to be 
curtailed. 

Theodolite traverse.-Messrs. H. K. Kar, A. K. Talapatra and 
surveyor S. M. Bnkari carried out 54 linear miles of traversing to 
supplement the triangulation. 

118. Recess duties.-Fair mapping was divided into three 
sections under Messrs. F. W. Smith (assisted by Mr. A. K. Sen Gupta), 
C. P. E. Davenport and D. N. Saba. All surveys were fair mapped on 
the appropriate scale durin" the year. The Computing Section was in 
the charge of Mr. Khan "Muhammad. The Drawing Section, under 
Mr. C. S. Mcinnes, carried out compiled mapping throughout the year. 
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IX.-MISCELLANEOUS SURVEY REPORTS. 

Training_ School, Dehra DU.n. 
Officer in charge.-Mr. M. M. Mudalin.r, M.A. 

119. Upper Subordinate Service Probationers.-Five probationers 
were appointed in November. They were put through a course of 
plane-tabling on the 4-inch and 2-inch scales with short periods allotted 
to triangulation and traversing. 

During the recess they received instruction in all branches of survey 
work. 

:Mr. Mudaliar, with the co-operation of an Assistant Record Officer 
from the U. P., carried out an experimental survey by range-finder of 
the terraced fields in Riijpur and about the Kiarkuli village near 
Mussoorie with a view to the possible adoption of this method in cadastral· 
surveys. 
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PART 4.-MAP PUBLICATION AND OFFICE WORK. 

l??om lat Apr111935 to 31st March 1936. 

X.-INTRODCCTION AND PERSONNEL. 

120. Index maps C to G, at the end of this Report, form 
the mu~t important adjunct to Pa-rt 4, a3 tho::y show the progress of 
pui-Jlication to -:iat-:: for ail ~tanr.iard serit:s of modem maps, excluding 
tran~Irontier ~vrk:. 

121. Letter press.-Ap>rt from Sectihna X I Introduction) and 
XIV (the annual r"p''>rt of the ~latbematical Instrument Office), Part 4 is 
divid>!d into thn:e main Sections:-

Secti= XI 
Sect·iun XII 

shows all publications and map issues for the year. 
shows all the fair drawing, whether completed for 
publication or still in hand, carried out by the 
various drawing offices and field parties. 

Section XIII de5cribes the work of the printing and miscellaneous 
offices, excluding that of the Computing and Tidal 
Party 1 whose work is of a geodetic character and is 
published in full in the annual Geodetic Report. 

122. PersonneL-

Calcutta. Director, Map Publlcauon. 

Lt.-Col F. J. M. King, R.E., to 31-10-35. 
Lt.-Col. E. 0. Wheeler, M.C., R.E., from l-11-35 to 6-11-35. 

Colonel J.D. Campbell, D.S.O., from 7-11-35. 

Chief IJraftsmat,_llr. F. H. Grant, to 29-6-35 and from 16-12-35. 

, P. C. llitra, B.A., from 30-6-35 to 15·12-35. 

So.l Drawiug Office. 
0.0. Mr. A. K. Mitra, E..s., to2:).1)..35. 

Plwto.-Litlw. Office. 
O.C. Major G. F. Heaney, R.E. 

, , F. H:' Grant, from 3iJ-6-.35 to 15-12-35. 

" II 

" 
" 

, L. Willi.a.ma:, K.B.E., from 11)..12-35. 
, P.C.3litn.,B.A., B. D. 

t.o 2!:1-G-35 and from 16-12-35. 
, J. C. St. C. Pollett, H. D. 

from 30-6-35 t.o 15-12-35. 
, A.. F. llurphy. 

" , D. N, Banerjee, L.C.E. 

, , B.S. Saba., H.sc. 
U.S. , Kodandera Ganapathy ),fandanna. 

, Pratul Chandra Sen Gupta, B.sc., " 

" 
" 
" 
" 

from 14-10-35. 
, Girijs. Sanker Bagchi. 
, Atnl Chandra llaulick. 

, Sureah Chandra. Chatterjee, B.sc. 
,. Ninnal Chandra Sen, a,com. 

to 21-10.35. 

Engraving Office. 
Mr. A. R J. Dah:iel, Head Engraver 
,, F. E. Selfe, .Autt. , 

" 

Managers ,Y Ass1sta11t Managers, 
ll r. S. Colquhoun, :\lanai!Cr, Litho. 

to 13-10-35 and from 5-11-35 to 24-3-36, 
" L. H. Mordue, Offg. )Iu.na£er, Litho. 

from 14-10.35 to 4-11-35. 
, ., Manager, Litho. 

from 25-3-36. 
, Asstt. Manager, Litho. 

to 13-10-35. 
, , , , Litho. 

from 5-ll-35 to 24-3-86. 
F. R. \andyke. Manager, Photo. 

" K. L. DH, A~;stt . .Mnna.~rer Photo. 
L. J. Yallts, Offg. Asstt. M~nag-er, Litho. 

from 14-10-35 to 4-11-35. 
G. Tbotnn.s, Offg. Asstt. Manager, Litho. 

from 25-8-36. 
.lrap Record au,l Issue Office. 

O.C. Mr. E. A. Meyer, to 15-6.35. 
, 0. N. Pusbong, from 16-6-35. 

Jiatllematical Instrlt11leut OjJice. 
llr. S. W oodhonse, Superintendent in cha.rge. 

to~. 
" R. C. Malcolm, F.R.!ti.S., F.R.Wet. soc., 

Offg. Supdt., from 4-4-35, 
" R. C.llalcolm, F.R.Y.s., F.R.!tfet. soc., 

As~tt. Supdt., to 34-35, 
n A. Lncamp, .Asstt. Supdt. 
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Dehra Diin. Director, Geodetic 
Branch. 

Oolonel 0. G. Lewis, O.B.E. 

No. 2 DrawiJlfl Office. 

O.C. Mr. V. W. :Morton, to 9-4-35. 
, , 0. N. Pnshong, from 10-4-35 to 4.6-3.1. 

" 
, M. M. Mndaliar, :>o!.A., 

from 5-6-35 to.I7-ll-35. 
,. , D. K. Rennick, l!.B.E., from 18-11-35. 
II 11 :\lCM:}uimuddin Ansari, B.A., to 3-1-36. 
, , N. S. Harihara Iyer. 
, , Jugn.l Bolm.ri La.l, from 10-9-35. 

U.S. , A. A. S. Ma.tlub Ahmad, 
from 1-5-35 to 4-10-35. 

11 11 Abdul Ghani Qureshi, to 21-9-35. 
, , N. M. Bopaia.h, from 1-8-35. 

Forest .liiap Office. 
C.D. Mr. F. C. Pilcher. 
U.S. 11 B. B. Shame. 

Computinu & Tirlal Parf1f. 

0.0. Captain G. Bamford, R. E., to 3-4-35. 
, Lt.-Col. E. A. Glennie, n.s.o., R.E., 

from 4-4-M. 

Plwto.-Ziuco. Section. 
Mr. S. C. Arn.toon. 

Letterpreu Printing &ction. 
Mr. H. H. Williams. 

Simla. Director, Frontier Circle. 

Oolonel S. W. Sackville Hamilton, 
D.S.O., 

to 6-6-35 and from 3-11-35. 
Lt.-Ool. 0. M. Thompson, I.A., 

from 7-6-35 to 2-11-35. 

~Xo. 6 Drawing Office. 
O.C. Lt .• Col. C. M. 'l'homp.son, I. A., 

to 5-6-35 and from 30-9-35. 
" Major G. H. Osmaston, M.C., R.K., 

from 6-6-35 to 29-9-35. 

SURVEY SECTION, 

II Mr. Duni Chand Purl. 

" , H. M. Critchell. 

" , Chowdhnri Mohd. Aelam, B.A., 
to 1-4-35. 

u , B. N. Murthy, B.sc. 
U.S. , Ghnlam Hasan. 

n ., La.lbir Singh, c.H. 
" 11 Muzaffar Husain, c.H., 

from 15-6-35 to 20-10-35. 
" ,. Om Parkash Anand, from 124-35. 

ARMY SKCTION, 

Captain T. A. Whitmarsh. 

Shillong. Director, Eastern 
Circle. 

Oolonel J.D. Oampbell, D.S.O., · 
to 3-11-35, 

Lt.-Ool. F. J. M. King, R.E., 
from 4-11-35. 

3 .... o. 0 D,rawing Office. 
O.C. Mr. P. Simpson, to 16-6-35. 

., F. J. Grice, from 17-6.35 to 2i-10-35. 
, , J. 1\lcCrnken, lr.B.K., from 28-10-35. 
II ., A. R. Quraiahi, B.A., to 30-9-35. 

U.S. , M. M. Shah. 

" A. K. Maitrn, B.A., from 25-8-35. 

Bangalore. No. 6 (South India) 
Party. 

0.0. Major W. J. Norman, w.c., R.E., 
uptoU35. 

" G. W. Gemmell, I.A., from 11-10.35. 
II Mr. B. T. Wyatt, V.D., O.C., 

" 
" 
" 

from 4-8-35 to 10-10-35. 
, E. N. Natesan, B.A. 

, M. D. Nangia., B.A. 

11 M. R. Nair, B.A. 
, P. A. 'l'homn.s. 

U.S . ., H. Namsimho. Murti Rao, B.A • 
., " Moha.ba.t La.l Kohli. 

" 
" 
" 
" 
" 
" 

, htuho.mmnd Abdul Azim, C.H., I.D.B.V, 
, K. B. Muthanna. 
, Mnlmmmad l!fnstafo.. 
, A. Shamn.nna.. 

11 C. H. Fernandez up to 13-7-35. 
, M. A. Faruquie, B.A. 

Maymyo. No. 10 (Burma) Part:v. 

O.C. Lt.-Col. F. B. Scott, I.A. 

II Mr. F. W. Smith. 

" 
" 
" 

" C. S. Mcinnes. 
, C. P. E. Da.vcnport. 
, D. N. Saha. 

U.S . ., Khan Muhammad, c.H, 
, " A. K. Sen Gupta, to 19-l-3G. 

, " H. K. Kn.r. 

" 
" 

, A. K. Talapatra.. 
U On Ba., to 16-10-35. 
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XI.-PUBLICATIONS AND ISSUES. 

·123. 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 preRses, Table II shows the progress made in 
publication of modern topographical maps, and Table III shows the more 
important letterpress publications. 

Table I (a)-Maps published at Calcutta, during the year 1936-36. 
Revised 

New editions, Number of 
Value. Class of maps. Scale. publica- new edi- copies Rs. tions. tiona and printed. 

reprints. 

GENERAL MAPS. Departmental. 

Mapa of India. ... ... Various 1 1 6,947 9,411 

GEOGRAPHICAL MAPS. 

Southern Asia Series ... 1:2 million 2 ... 821 1,642 
Indio. and Adjacent Countries 

Series ... ... 1:1 million 1 10 6,785 9,057 
Carte Interna.tionale du Monde 1:1 million ... 7 2,241 4,642 

TOPOGRAPHICAL MAPS. 

Qmuter-ineh, Modern ... 1"= 4 miles 18 so 27,007 40,745 

" 
(Prely.) ... Ditto ... 2 1,180 1,961 

" 
(Provl.) ... Ditto ... 6 1,455 1,476 

Hal£-inch, Modern ... 1"=2 miles 83 17 24,716 49,483 
One-inch, Modern ... 1"=1 mile 88 149 157,502 2,45,663 

" 
(Prely.) ... Ditto a 9 6,831 11,189 

" 
(Provl.) ... Ditto ... 1 4,880 4,880 

Old atyle maps ... ... Various ... 18 8,208 4,708 

SPECIAL MAPS. 

Ma.nomvre and Radius maps .•. Various ... 7 4,758 11,786 
Provincinl maps ••• ... Ditto I 2 933 1,937 
City & Town Guide maps ... Ditto 8 ... 1,050 925 
Index mnps ... ... Ditto ... 68 58,064 5,884 
Miscellaneous maps ... Ditto 25 9 12,977 6,819 

Total ... J 1651 3361 320,355J4.12,008 

Extra-departmental. 
Mapa Various 108 89 45,005 15,089 
Plans and diagrnms Ditto 75 1 85,828 8,938 
Illustrations 91 1 24,283 4,288 
Miscellaneous 46 7 11,992 2,754 

Total ... J 320 1 481 117,1081 31,064 

Grand Total ... J 485J 3841 437,463J4.43,072 

Portion of l-inch sheet, 1935. 
~ 
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Table I (b)-Maps published at Dehra Dun. 

New I Reprints Number of 
Vnlue. Class of maps. Scale. publica- and new copies 

~ions. ! editions. printed. Rs. 

Depa rtme11 tal. 

Cantonment maps ... Various 12 63 8,676 5,499 

Forest maps ... 4"=1 mile ... 1 55 58 

Miscellaneous ... Various 25 45 21,913 7,107 

Total ... J 371 1091 30,6441 12,664 

Extra-departmentaL 

Maps Various 31 I a 5,108 8,265 

Plans and diagrams .. 12 7 7,600 919 

Charts .. 2 10 1,425 265 

Forest maps .. 9 8 2,858 2,889 

Total ... 1 54 231 16.491 1 7,338 

Grand Total ... 1 91 1 1321 47,1351 20,002 

Table !(c)-Maps published at Quetta. 

New Reprints Number of Value. Class of maps. Scale. publica· and new copies Rs. 
tiona. editions. printed. 

DepartrMntal. 

Maps ... ... Various 22 2 77 666 

Plans and diagrams ... .. 1 8 223 162 

Charts} 
Forms ... ... .. 1 7 1,242 138 

Total ... I 241 121 1,5421 968 

Extra-departmental. 

Maps Various 20 57 3,818 8,201 

Plans and diagrams 
" 

8 1 1,274 1,127 

Charts } 
Forms .. 8 6 6,918 217 

Total ... I 261 641 12,0051 4,545 

Grand Total ... I so 1 761 13,5471 5,511 
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Table I (d)-Maps published at Murree and Risalpur 
Cantonment. 

New Reprints Number of 
Value. 

Class of maps. Scale. publica- and new copies 
Rs. 

tions. editions. printed. 

Depart men tal. 

Maps ... ... Various ... ... 1,071 2,027 

Plana and diagrams ... .. ... ... 456 541 

Charts } 
Forms ... ... .. ... ... 9,124 528 

Total ... , 10,651 1 3,096 

Extra-departmental. 

Maps Various 1,318 207 

Plans and diagrams .. 981 419 

Total ... I 2,2991 626 

Grand Total ... , 12.950 1 3,722 

Table !I.-Abstract of Modern Topographical Maps. 

Topographical maps published in 1935-86 

Do. do. published in previous 
years 

Total published ... I 
Number of sheets in India ... I 

NOTES.-

One-inch 
maps. 

83 

3,568 

3,651 

6,218 

Half-inch 
maps. 

88 

1,033 

1,066 

1,630 

Quarter-inch 
maps. 

18 

848 

361 

450 

Calcutta.-In addition to the work shown in Table I( a), 146,030 
copies of 340 maps were gridded during the year. 

Dehra Dun.-In addition to the work shown in Table I( b) above, 
4,327 prints of 969 originals,· consisting of plane-table sections, triangula­
tion charts and forest maps, etc. were printed. 

Table III.-Letterpress publications. 
(a) PUBLISHED AT CALCUTTA. 

1. General Report of the Survey of India, 1985. (425).* 
2. Supplement to the Survey of India Reports,1935. (125). 

• N umben in brackets a.fter ca.ch item denote the number of copies printed. 
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Table III (Cone/d.), 

(a) PUBLISHED AT CALCUTTA.-Concld, 

S. Sm·vcy of India Notes,-issued monthly. (2,750).* 
4. List of Maps Published,-isaucd monthly. (4,400). 
5. Supplementary LiRt of :Mnps Published,-issued quarterly. (2,000). 
6. Index to Annual Reports of the Survey of India, 1904-05 to 1926-27. (400), 
7. Handbook of Topography, Chapter V (4th Edition). (500), 
B. Ditto ditto Chapter VI (7th Edition). (600). 
9. Ditto ditto Chapter VI (Appendix 'D'), (600). 

10. Instructions to Planetablers, 1935. (1,000). 

65 

11. Correction slips to Handbooks of Topography, Border Specimen, Conventional 
Signs, &c. (12,400). 

12. Miscellaneous. (2,155). 
18. Calendars for 1936. (1,650). 

(b) In hand at Calcutta. 
I. Handbook of Topography, Chapter XI (Sectiom I-II-IIn. 
2. Correction slips to Handbooks of Topography, Border Specime7l, Conventional 

Signs, t.fc. 
3. Government of India Orders-Bound Volume. 
4. Inde:e to Government of India Orders-Bound Volume. 
5. Map Sales Book, 
6. Miscellaneous. 

(c) PUBLISHED AT DEBRA DiiN. 

1. Geodetic Report, 1934, (850), 
2. Tide Tables for the Indian Ocean, 1936. (1,200), 
8. Tide Tables, Hooghly River, 1936. (150). 
4. Do. Rangoon, 1936, (800). 
5. Do. Bombay, 1936. (900). 
6, Triangulation Pamphlets. (400). 
7. Addenda to Levelling Pamphlet 98. (120). 
8. Addendum to Triangulation Pamphlet 34 G & 84 H. (100). 
9. Annual Provision and Maintenance Re~urns of 71 districts. (1,775) . 

.. 10. Correction slips to Handbooks and Pamphlets, &o. (5,290). 
11. Extracts from Report on Air Survey Exercise, Nowshera, 1985 (Gestetnered). 

(120) • 
.. l2. Lists of Bench Marks. (20). 

18. 1\Iiscellaneous, (336,384). 

(d) In hand at Dehra Dun. 
I. Geodetic Report, I935. (350). 
2, Tide Tables for the Indian Ocean, I937. (I,300). 
8, Ha11dbook of Topography Chapter II (Constitution an(l Du,ties of a Survey 

· Party). (330). 
4. Auriliar~J Tables, Part I. (200). 
5. A<idenda to Levelling Pamphlets 46 and 40. (200). 
6, Addendum to Levelling Pamphlet 47. (100), 
7. Miscellaneous. (9,550). 
124. Map Issues.-From Table IV below it will be seen that 

the total sales by the entire Department during the year 1935-36 were 
633,714 copies, value Rs. 2,45,919, as against 445,617 copies, value 
Rs. 2,29,865, sold during the previous year. 

• Numbers in brackets after each em denote the number of copies printed. 
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The :\bp Reco_rd and Jssue Office's total sales of _departmental maps 
..-ere }.;8.1~0 copies valued at Rs. 1,69,029 as agamst 129,745 copies 
nlued at Rs. L-l5,56i, sold during the pre,;ous year. 

The total number of extra-departmen~al maps ~ssued by the Map 
Rerord an:J Issue Offi_ce was 433,093 cop1es as agamst 265,815 copies 
issued dnrmg the prenous year. 

The number of maps transferred to the High Commissioner for 
India. the Cnrator, Go>ernment Book Depot, Rangoon, Burma and the 
Circle Offices for stock and issue were 30,569 copies, >alue Rs. 48,397. 

Table IV.-Maps issued by Survey units. 

SALES. 

FREE 
D-:~"t:IS....~ 

~~'Ott!i'T AR3rT J.!'D BOT.U. 
P"C"BLIC. TOT.u.. 

ISSUE& 
m..m..:.U.. i OFncu.t.S. .A.IR FoRcE. 

I 

y = Er:::r.!,. . I 
I Number 

.:.--....~31. 
- :Sumbe 

E3.1e 1 
:Sumber 8.:~.1e 

Number Sole &.le Number 

,~: ... I "\""JJo.e. 
' of 'V:Uue. of Ya.lue. 

I 
of Value. of 

copies. coptes. copies. eopiea, 

X.. R•. X.. Be. 

~·tt:::a. nl "'-~"' I 3:1,3';'9 1(13,;8;' 98,2'64 27,273 "'·SS6 159,1BO- 1,69,029• 13,S97 

X 
I 

r.a.,~ 30,(r.3 21~ 5,12.5 :r; ,079 11,271 <33,093 ...... !,sa! 

~D-l:l D 1~) 3.,il6 8,039 6,759 1,751 t,m 11,230 11,00 ..... 
X' s,:L6 .{.,(13£1 2,465 1,('151 .., 1,163 11,611 6,253 !11 

;-r=n-1 D 110 251 15 "' <.<>9 9o'l 6:!< 1,272 412 
X 

ll~a 
;-.;L=:::::. 

'~.J.. .. 
C..:c~;a::.y l n' 13 "' 9 8 2S 36 50 .. ... 

X·, 

Q-:~f .. £"" 
ISO C.:..::.;a=.:r) D ""' "" ... 973 61 100 1,27-6 1,577 

X 7,("" l,i22 3.,400 1,® 11 IS 1(1,';51 ..... 
B.::s:L'7~ C.:-' 

'::.;:=~ ... ~.:'. 
1! ?:a...-:y, D, 10,6Sl 

X' 2,~ 6:.'6 2,m 626 
' B&::p..:~ n' ''''' m 223 S30 91!! 1,<63 1,731 2,777 255 

l: 

~..:=1' D ..... "" .. 76 2(1'; ""' 
,,., 1.2-ii '·"' 

X 

......... ..., n .,. 7 .. SS2 350 281 ... ~I l,Hl 1,538 ... 
"I 

Tolala I 121,9321 72,0071 B~210 I 1,15,291 6S,&l21 57,6611 633,TII r ~!5,919 1 3~817 

. • Es:dn?··~ 30,569 ropiN~: of mn:p11, Tnhu• H11 .. J.S.39i, i:<.<:u£'d lw tlu-' ).tap Office, Calcuttn, ~ thl 
H:t' COoiUUU!lSIOUt>r for ln<lia, tho Curator, Gon.muu~nt Book o,:pot Burma and the Sur>ey Cl~lel 
an P&n~.e.s, for atook and ale, l\ \ • . ' 

'- 1 
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The above diagram represents the aggregate sales of the whole 
Department. 

125. Map Record and Issue Office.-The volume of work in 
the Map Record and Issue Office has greatly increased. Against 15,414 
letters received in 1933 and 15,434 in 1934, 16,535 were received in 
1935. 

Excluding the value of maps held by the Circle Offices, the approxi­
mate value of the Map Record and Issue Office stock on 31-3-36, including 
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those stocked in the Branch Office, Calcutta, and held by the Curator, 
Government Book Depot, Burma, was Rs. 36,29,947. 

Physical verification of stock was carried out at regular intervals 
throughout the year by the Officer in Charge, Map Record and Issue 
Office. 

44,578 superReded copies of 327 difl'erent maps were removed from 
stock. Of the•e 3,830 copies were sold at a nominal value to the Bengal 
and the Bihar and Orissa Drawing Offices for departmental use; the 
remaining copies were utilised for packing purposes after cancellation. 

As in previous years, the Army still continues to top the list of 
purchasers. 

From a classification of issues, it is found that the percentages of 
sales of departmental maps work out as below :- · 

ARMY 65% 
PUBLIC 
OTHER GOVT. DEPTS. 

17% 
18% 
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Table V. Stock of Maps. This table gives the stock of maps as it stood on 3let March 1936. 

CALCUTTA. DEHRA DON. SHILLONG. SIMLA. JHELUAI AND QUETTA. MAD! YO. IIAIWAI.Olll•:. MU1U!EE • l!ANUOON AO E!'ll'Y. 'l'OTAL. 

--·---· ,_ ....... - ..... ,~.-.. -
• 

M. R.I. 0. EBANOB AGENOY. 

Number oil N utuhrr of I Class of maps. Number of Present Nwuber of Present Number of Present Number of Present l'rooent Numbor of l'rr"rn& l'no,.rll\ Sumhc'r ur l'r•'•ll• n t N umln1r ur l'fii!ICIII' 

Number of Present Number of Present copies Face Value copies Face Value copies Face Vahw copie~ Fe.ee Valu co pi•• Fuoo \"J,lut' copioa F''"" V .. lu•• coplva ~ F'~"' V "Ill•· C'OJIII11 l,',wo \'nlu• "'"''., \'nluo 
copies Face Valu copies Face Value in stock, Rs. in stock. Ra. iu stock. Ro. in stock. Rs. iu aleck. u •. in •'ock, 

rn)IIOI 

u •. in olook. ''•· in ·~ork. !1 •• iu •'tit'!. .. l! •• 

in stock. Rs. in stock. Ra. 
......... -- -.... ~. -------'-'~- ---- ··-- .. ----· ______ ,__ 

1/2M Southern Asia Series ... 10,900 19,881 22 42 195 890 ... ... 46 92 •o 117 6~ 124 ... . .. 80 60 ... . .. Jl ,:.!Ul) ~O,IIJO 

1/M India and Adjacent Countries ... 88,992 64,274 208 841 1,720 2,838 168 252 262 412 184 266 876 664 297 4n 41V . ?IH 4110 704 UH,IIU~ llO,HUG 

1/M Carte lnternationale du Monde 8,686 7,588 15 80 121 242 60 100 48 86 12 24 11! 86 ... . .. GU lull D~ 11 () 4,U·IU H,UIIY 

Two-inch maps ... ... 10,852 81,399 ... ... 7,990 16,614 851 623 ... ... ... .. . ... . .. .. . ... . .. ... . .. ... lUI lUll 4H,II/16 
0 

One-inch maps ... ... 1,825,249 19,95,669 4,239 6,215 50,415 75,487 24,812 87,218 8,688 5,569 8,991 6,987 2,:l40 8,860 22,701 8U,8·10 4,617 a.ur,• 111,6114 211,UUI 1,4roG,IJHII 2l,UIJ,IIJO 

Half-inch maps ... ... 406,444 8,09,978 1,007 1,977 12,354 24,374 5,809 11,618 580 1,170 1,182 2,264 991 1,11H2 8,924 7,678 1,4U 2.11~G 4,42U H,H1oH 411H,IIH2 H,72,H24 

Quarter-inch maps ... ... 264,220 H,89,210 641 849 7,688 11.148 2,797 4,196 1,059 1,615 902 1,863 U21 8,831 2,2119 8,117 uH7 7117 I ,HUll 2,HU IJM·1,17f) 4,] H,11l() 

0 

General maps of India 14,926 25,069 56 122 891 504 67 205 59 149 18 81! 40 60 8 86 71 lu7 ... .. . 16,11:11 211,11-10 ... . 
Provincial and District maps of India 5,939 18,112 24 84 299 748 686 1,045 44 186 17 29 6 6 u ~I 62 2·17 ... ... 7,02U ~0,.12~ 

Cantonment and Town maps (Special 52,892 • 1,29,741 74 182 14,576 29,276 459 979 280 1,650 838 1,2!!1 82 237 116 806 22~ 470 6G 4'11 IIU,(l7U l,fi4,MH 

and Guide). • 

Manceuvre and Radius maps 7,120 16,472 9 25 114 245 ... ... 16 39 114 204 ... ... 79 140 u ~oa ... . .. 7,M7 17,n8 
... 

Miscellaneous maps '18,154 85,514 16 144 5,990 6,648 172 128 486 850 ~· 
66 78 146 6 6 27 14 M711 4,8116 H7 ,11211 117 ,IIi! II 

... ... - --·~ . . -·-----· 

--
TOTALS 2,218,873 35,8~.857 6,811 9.9&1 101,803 1,68,504 85,320 66,364 6,568 ll,7e8 7,267 11,618 6,108 9,1146 211,8211 46,0110 7 ,4Hf, 13,6VII 2:J,I~O 87,0211 2,4117,111~ IJU,.Jii,HIJ.a 

... 
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XII.-WORK OF DRAWING OFFICES. 

12~: Tables VI to VIII giv~ a~ abstract of new maps, reprints and 
new ed1hons completed for publicatiOn, as well as those in hand durin« 
the year, for the whole department. ~ 

.127. No .. 1 Drawing .Office, C~lcutta.-lt is proposed to 
abohsh the 32-mile map of Indm and Adjacent Countries and to brin" 
out a map on th~ 40-mile scale, utilising the revised compilation of th; 
32-mile map, whiCh has made good progress. 

The following maps, which are in hand, are making satisfactory 
progress:- . 

(a) The revised edition of the 50-mile Road Map of India. 
(b) The new style Province Maps. 
(c) The revised edition of the 128-mile mhp of India. 
(d) A reissue of the 50-mile Wall Map. 
(e) A Crop Atlas of India for the Director General of Commercial 

Intelligence & Statistics. 
(j) A Telegraph Map of India for the Director General of Posts & 

Telegraphs. 
Engraving Office:-An improved method of transferring work from 

one engraved plate to another, with impro,·ed accuracy and great saving 
of time, has been introduced in the Engraving Office during the year 
under report. 

The engraved plate, from which the work is to be transferred, is 
filmed over with wax, and a sheet of celluloid is placed over it and 
burnished. This process transfers the wax film to the celluloid, except 
where the engraved lines occur, which remains blank. The celluloid 
is then placed in exact position over the copper plate on which the 
details are to be entered and the wax film again transferred. This leaves 
an exact image of the engraved lines in clear copper, and the rest of the 
plate covered with wax. Fumes of sulphide of ammonia are then passed 
over the plate, which deeply oxidizes the exposed parts only, thus pro­
viding an exact facsimile of the engraving for the engraver to work upon. 

In addition to ordinary Departmental work, certificates were 
engraved for His Excellency The Viceroy and for Air Marshal Sir Edgar 
Ludlow-Hewitt. These certificates were for presentation to units and 
individuals for services rendered during and after the Quetta Earthquake 
of 31st May 1933. The number of engraved certificates printed is 
as follows:-

26 on vellum. 
418 on Milbourne hand made paper. 

128. No. 2 Drawing Office, Dehra Diin.-The 8-mile map 
of Nepal mentioned in the report for 1934-36 has been published. 

The revised edition of the 1/2! 1\f. map of "The Himalaya Moun­
tains and Surrounding Regions" is near completion. The map has been 
brought up to date from the latest exploration surveys and is intended 
for use as a wall map. The title of the new edition will be, "The 
Highlands of Tibet and Surrounding Regions." 
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The sheets falling in nreas co,·cred by 1/M sheets Nos. 9, 10 and 17, 
transferred to the Geodetic Brauch in connection with the re-issue of 
Persia sheds, mentioned in the repm·t for 1934-35, are being brought up 
to date from office copy correctiom. Of these, 17 Bheets have been 
corrected, 3 for immediate publication and 14 for re-issue when required. 

Original survey records prior to 190.-,~ heyon~l the limit of regular 
survey, have been returned to the Directors, Frontier Circle and Eastern 
Circle after extracting the information on 1/)I Inrlex to Exploration 
surveys. 

129. Forest Map Office, Dehra Diin.-This office, which is 
maintained by contribution from all Provincial Gm·ernments except 
Assam, Bihiir and Orissa, and the Punjab, continues to meet all demnnds 
from these Governments for forest maps. Its main work is the fair 
drawing of working plan maps, the preparation of new editions of forest 
maps and the upkeep of their otlice copies. In addition, 2 sheets compris· 
ing l-inch working plan maps were prepared for Kashmir State. 

130. Map Record and Business Section, Dehra Diin.­
This section continues to be responsible for the storage, despatch and 
sales of publications and forms, and the collection of bills for all map 
sales and extra-departmental work carried out by the Geodetic Branch. 
It stores all originals of departmental maps published in the Geodetic 
Branch and of cantonment and forest maps with their published 
prints, and carries a stock of Survey of India maps for iRBue within 
the departnwnt and for sale to the public. Two new double-tiered sets 
of steel shelves were purchased for the storage of Cantonment plans. 

The physical verification of stock was commenced in October and 
carried out systematically throughout the remaining- six months of 
the year. 

131. No. 6 Drawing Office, Simla. 
Survey Section.-

( I) The examination of party sheeb will continue to be heavy 
until the parties get level with their arrears of mapping. 

(B) The following work was done in addition to that reported in 
Tables VI to VIII:-

lndexes.-A large number of miscellaneous indexes 
were prepared. 

General.-(a) Frontier Circle records received from 
parties were arranged and indexed. 

(b) New registers of records, which are being 
prepared to complete No. 6 Drawing 
Office's reorganisation, could not be 
entirely checked until the data issued 
to other units and branches are returned 
hy the latter. 

(c) On urgent requisition 7 old style one­
inch sheets, with the corners of main 
rectangles marked thereon from the rec­
tangulation data by No. 24 Party of 
season 1926-30, were supplied to the 
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Executive ~n.g~neer, Development and 
Research Dms10n, Irri"ation Branch 
Karachi, Sind. " ' 

(d) 16 green tree sheets for modernizin" 
reissues were drawn and submitted fo~ 
publication. This special work has 
necessitated allocatin" two draftsmen to 
cope with it. " 

(e) The fair originals of the Quetta Canton­
ment Map corrected by 0. C. 'E' Com­
pany were examined and submitted to 
the Geodetic Branch. 

Army Section.-
During the past year, the Army Section was employed in the 

compilation, drawing and reproduction of maps, plans 
and diagrams for the Army and various other Government 
Departments. 

The work of the Army Section continues to increase since the 
installation of the Machine Press and it has been found 
necessary for the staff to work at high pressure in an 
attempt to meet increasing demands. 
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Table VI.-New .maps. 
Figures i1t italics denote work in ka11d . 
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Table VIII.-Re-issues . 
IlL' _;. -r.·' . . 

B61Jised editiom-Considlr ibll_ changes. Ne111. ida~ioru-Sligkt alterations. . ·.•. . ........ 
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XIII.-PRINTING AND MISCELLANEOUS. 

132. The Photo.-Litho. Office, Calcutta.-There has been 
little chan~e in the volume of work passing through the office since last 
year. A thorough examination has been made of cost rates and it is 
hoped that revised rates now under consideration may result in an· 
increase of work from other Government Departments. 

Experiments have been carried out during the year with the object 
of overcoming distortion in ori;:inals and also of reducing the amount of 
"duffing" for colour separation required in reproducing standard topo­
graphical maps. Promising lines for further investigation have opened 
up, but the experiments have not yet reached finality. The new methods 
referred to last year for preparing drawing blue prints from plane-table 
sections have been employed again with complete success and have now 
beeome standard practice. 

A Zeiss Tessar Aphochromat F. 9. lens with stainless steel reflecting 
mirror has been purchased. This lens allows the use of larger apertures 
than have been previously possible and so has shortened exposure times. 
The use of a mirror in place of a prism gives improved definition and by 
absorbing less light also reduces exposure. · 

COST AND OUT-TURN OF PHOTO.-LITHO. OFFICE. 

. 
I 

Valne of 
MAPS PRINTED. 

Expendi- out-turn Ne~tives Zinc Impressions 
ture. at otticc prepared. platgs Deporl· I Extm- pulled. 

raWs. prepared. mental. depart-
I mental. 

RB. Rs. 

3,38,385 3,50,100 4,943 6,072 770 1,786 3,722,673 

INDEPENDENT OUT-TURN OF THE PROCESS ENGRAVING AND 
TYPE PRINTING SECTIONS. 

PROCESS ENGRAVING SECTION. 

HALP•TONI WORE. LINE WORK. PHoTo- TYPE PRIN'f!NG SECTION. 
GRAVURES, 

Blocks IJ?pros· Blocks lmpres- Pla.te11 Items or Copies I Impressions 
prepared. SIOU!l prepa.red. !nons prepn.rcd. pages 

pulled. pulled. published. printed, I pulled. 

241 28,880 32 8,480 NU I 1,831 728,290 1,291,209 
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PRINTING AND MISCELLANEOt:S. 

133. OUT-TURN OF ENGRAVING OFFICE COPPER PLATE 

PRINTING SECTION. 

lMPRF.SSIOXS PULLED. 

Photogravures. Chromo Paper. Trnnsfer. MiscellaneotU. 

-

3 584 249 4.718 

78 

Total. 

5,554 

~34. _Photo.:Z~nco.-Section, Dehra Diin.-The printing plnnt 
of thts sechon conststmg of one rotary and two flat-bed machines (only 
one of which is in operation at a time), an ofl"set press and three hand­
presses, was in continuou-s _operation during the year, printing canton­
ment and forest maps, dmgrams, charts, Bhakra Dum sheets, the 
Bombay Guide Map, the skeleton maps of Nepal and of Quetta and the 
Quetta Civil Station map, as shown in Table l(b). 

The Empire Arc Lighting unit consisting of four single arc lamps on 
two tripod stands was received from Messrs. Hunter Penrose Ltd., 
England. 

135. No. 18 (Air Survey) Party, Murree and 
Risalpur.-The Reproduction Section was employed on miscellaneous 
work throughout the year. 

The new process camera in conjunction with arc lamps has been 
found most efficient, and better blue prints are being produced. It is 
unlikely that really satisfactory blue prints will be made in this party, 
until it is equipped with a mechanical graining machine. 

Two D. E. hand presses, one Furnival portable hand press and one 
Imperial hand press are now in nse in the party. 

Reproduction of originals received:-

In one colour 
In two colours 
In three ,, 
In four " 

TOTAL 

161 
10 

7 
1 

179 

Vandyke and helio plates prepared 150 
Prints pulled 12,950 

136. 'E' Survey Company, Quetta.-For about half the year 
the full Reproduction Section was employed mostly on extm-depart?'ental 
work. For the remainder of the year only about three men of thts sec­
tion :were continuously employed, the remainder. being sent on leave. 
In sptte of this there was an increase of Rs. 1,6-10 m the value of extra­
departmental work carried out dnring the year due chiefly to heavy 
demands for maps etc. following the Quetta Earthquak~- . . 

There are now in the Company 1 offset Rotary Prmtmg 1lla_chme, 1 
Duplicatinoo Press 4 Hand Presses and 2 Portable Presses, but smce the 
Quetta Ea;thquake only one Hand Press has been in use. 
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Reproduction of origiuuls received:­
In ono colour 
In two colours 
In thrco colours 
In four colours 

V nndyko and holio plates prepared 
Prints pulled 

TOTAL 

95 
21 

8 
2 

126 

117 
7,887 





Su,ndialmanufactured in the .iJfathematical Instrument Office and installed 
in the new GouernTYMn:t ",..,.. .. ,. n~--:--7~- -· 
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XIV.-MATHEMATICAL INSTRUMENT OFFICE. 

137. During the year under review the M. I. 0. has been subjected 
to he_avy r~~renchment as a result of the w}thdrawal of Army Ordnance 
Repa1rs. 1 hese normally amounted to 60% of the total repair work. It 
is now the intention of the Army Ordnance Dept. to undertake this highly 
specialised work at their own arsenals. -

The retrenchment in staff involved the dismissal of 62 workmen on 
1st March 1935 and the transfer of two clerks. 

Notwithstanding the heavy retrenchment, the result of the year's 
working shows a satisfactory increase. The total sales show an in· 
crease of about Rs. 50,000/· and the total work done covering the manu· 
facture of new instruments, repairs to order and reconditiooed instru· 
ments for issue amounts to Rs. 2,79,764 being Rs. 17,548 in excess of 
last year. 

The manufactures and repairs covered the usual wide range of 
scientific instruments associated with the M. I. 0., the principal items 
being as under:-

.Manufactures. 

Drawing boards 
Plane-tables 

217 Pantographs 11 
97 77 Sight rules 

Stands for plane-tables . . . 64 

Cover< for plane-tables... 166 

Haversacks 228 
T-f3(jUares 228 

Le\·elling staves 

Head stereoscopes 

Straight etl~es 
Umbrellas 
Rain{rau(res 

~ n 

Uecl'ivers zinc 

294 

47 

30 
61 

195 

204 

Funnels 121 

Prismatic compasses with 58 
stands. 

Repairs. 

Leather cases for tapes . .. 726 

Ferrotype-printing frames 6 
Set Squares ehouite ... 1,150 

Do. celluloid 396 

Masons le,·els 

Protractors of sorts 

Scales of sorts 

Steel band chains 

.MeaRuring chains 

Pins for chains 

304 

476 

... ~.085 
4:! 

20:1 

..• 1,714 

2i4 Drawing--Instrument 2:J.j 

Theodolite' with stand 90 

boxes. 
Clinometers modified & 1.10 

rigid "Survey pattern". 
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Rrpairs.-( Concld. ). 

Pantographs 14 1\Iicroscopes 98 

Levelling staves 139 Clocks 2.'; 

Plane-tables with stands 29 Watches ~1 

Head stereoscopes 5 Planimeters 75 

Compasses of sorts 965 Bubble tubes 50 

Binoculars 183 Hydrometers 128 

Telescopes 33 Parallel rules 70 

:Measuring tapes 633 Barometers 12 

Station Pointer 10 Hygrometers 15 

Micro. objectives 24 

Demands on the Optical Repair Section were less owing to the loss 
of the Army Ordnance work, but during the year 400 prism surfaces 
were reworked, polished and figured. In addition, tbe following were 
manufactured:-

Lenses 550 Prisms 182 
Reflecting mirrors 254 Agate knives for chemi- 12 

cal balances. 
Glass diaphragms 816 Stainless steel mirrors 15 
Compass glasses 643 Colour filters 150 

Repairs included a number of sphygmomanometers, colorimeters, 
opthalmoscopes, aero-compasses, phorometers, quartz wedges, auroscopes 
and polariscopes. 

In the Glass Graduating Section 728 excise jars, 351 rain measuring 
glasses, ~-inch and l-inch, were graduated. 

The Glass Blowing Section manufactured 388 thermometers and 
repaired 157 thermometers of various types, also 329 glass spirit bubbles 
and 12 factory pattern hygrometers. 

The certification of aero-compasses used in private aircraft for 
compliance with specification was undertaken at the request of the 
Director of Civil Aviation. The standard tests are applied to these 
compasses after necessary repairs and certificates are issued. 

The manufacture of quartz wed,es has heen introduced in the 
Optical Department at the request of the Professor of Geology, Prt;si­
dency College, Calcutta. This requires optical work of very high 
accuracy and satisfactory results have been achieved. 

~rrangements have been made for the repair and adjustment of 
polanscopes and polarimeters as there is no other concern in India able 
to un~ertake this ~ork .. The;e has been a large increase in th~ use of 
the~e mstru?'ents m India owmg to the expansion of the sugar mdus~ry, 
whiCh reqmres such apparatus for the measurement of the optical 
rotary power of solutions. 

The use of extruded metals in the manufacture of drawing instru­
ments _and. rectangular compasses was introduced with a view to making a 
reduction m manufacturing costs. 



MATHEMATICAL INSTRUl\IENT OFFICE. 77 

Theh manufadctur~ andd ~upplyh of stores to the Director of Contracts 
Simla., s ew are uctlon ur1n(,. t e year a winO' to their crre·•te · t' 

d f 
. t 0 0 e • r tmpor s 

from abro~ o ms ruments formerly ~>anufactured in the M. I. 0., but 
the follo;;mg were made up and. suppl~ed during the year: 

10 Contpasses prismatic hqmd )Jk. II, Barker's pattern 
17 T-squares mahogany 36" to specification. · 
32 Drawing Boards Imperial to specification. 

3 90 Scales mathematical. · 
6 Scales builders and a large number of spare parts. 

Special instruments and experimental work durincr the year under 
review included the following:- ~ 

(a) White bakelite scales for the 0. C., D. 0., Calcutta and 
D. G. B., Debra Diin, for trial and report. ,. 

(b) One rigid pattern clinometer of new desioon, 10 inch base for 
D. E. C., for trial and report. ~ ' 

(c) Twelve clinometers ]!I. I. 0. rigid pattern, in case, for Nos. 1 
& 5 Parties. 

(d) Pantographs in which the castor and joints were fitted with 
stainless steel ball bearing fittings to promote smoother motion. 

(e) About 130 Survey of India clinometers, folding pattern, were 
improved to overcome certain disadvantages in design. The 
folding vanes were made of channel section to prevent bending 
and the tilting screw fitted with a floating steel ball point 
working in a "V" slot to prevent any lateral movement. 
The scales are now machine divided to improve accuracy. 
Further alterations are contemplated such as an improved 
bubble, more positive stop for the open position of the vanes, 
improved vertical guide, abolition of the degree scale and 
introduction of larger cleats. 

(f) Two stands for Furnival hand presses for 0. C. "E" Coy. 
and 0. C. No. 18 (Air Survey) Party. 

(g) One collimator for binoculars for the I. G., Cossipore. 
(h) Three Hunter Short Base apparatus complete with accessories, 

one for Sino-Burmese Party and 2 for D. E. C. 
( i) Two grid plates for parallax measuring board for 0. C. X o. 18 

(Air Survey) Party. 
(j) One plan (photo enlarging) board for 0. C.! P. L. 0. 
(k) One grease worker to the design of the Institute of Petroleum 

Technolo"ists for the Controller of Stores, G. I. P. Ry., Pure!. 
(l) One cxperfmental scale single diagonal 16 inches to ~ ~~le, 

made of synthetic resin material to overcome the varwb1hty 
of celluloid hitherto employed, was made up for test ~nd sent 
to the Director of Land Records, Nagpur. A satisfactory 
report has since been received. . . 

(m) One experimental protractor rectangular b mches ~lk .. IliA, 
made of synthetic resin material for the Indwn ~hhtary 
Academy, Dehra Diin. This scale is still under test. . 

(n) An horizontal brass sundial, 18 inches diameter, was d~s1g?ed 
and made np for installation in Government House, DarJeehng, 
see illustration facing page 75. 
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(o) A globe, 18 inches di~meter, nwunte_d on a pedestal, display. 
ino- earthqtwke re;(IOns, was specmlly constructed for the 
M~teorol<wical !lepartmen t, Alipore, Calcutta, to facilitate 
the locatio~ of seisJnological disturbances. 

Issues by the Store i:iection amounted to ove: 40,000 i_nstru~ents. 
The total value of instruments anrl materials held Ill Serviceable, 

Repairable and )Jatcrial i:itores has been reduced through issues by 
Rs. 49.255/-. 

The clerical section dealt with 17,956 letters and the accounts 
section with 4,8:?3 invoices. 

The value of orders, issues and repairs from the various Government 
Departments during the year is noted below:-

Survey of India 

P. W. D"Jl<lrtmelltS 
Army Departments piilitary Engineering 

Services, etc.). 
Railway Departments 

~Iedical " Forest Departments 
Education Departments 

Other Civil Departments 
Government Officers etc. on payment 

TOTAL 

Rs. 
49,461 

97,940 

58,907 

36,702 

7,877 

14,130 
4,223 

48,892 

32,451 

3,50,583 

During the year all manufacture and repair work outstanding prior 
to the year 1935-3G was completed. 

In the Workshops, defecti,·e shafting was repaired and ball bearing 
plummer blocb iutrodured iu addition to other renovations. The Paint 
Spraying Section was removed to the Paint i:ihoo and a suction booth 
desi;.:ned and installed for this work. • 

Under instructions from the Surveyor General certain selected 
instruments marie up in ~I. I. 0. were sent on the lOth December -to the 
Secretary, Institute of En~ineers (India), Calcutta, as exhibits of Survey 
instruments uJanufacturcd in India. 

The D. ~I. P. (Col. .J. D. Campbell, D s.o.) inspected theM. I. 0. in 
Xorember 1935. 

The Sun-eyor General (Briga<lier H. J. Couchman, n.s.o., M.C.) ins· 
pected the M. I. 0. on 2ith )larch. 

Army surplus ancl obsolescent stores were sold on behalf of the 
Director of Contracts, Simla, and a sum of Rs. 1,168/10 was realised. 
Surplus and obsolescent stores and scrap materials belonging to the 
M. I. 0. were disposed of, and a sum of Rs. 3.4 i 4 realised. 

Fire rlrill and inspection of Fire appliances were carried out 
monthly dunn~ the year un(ler review. All fire extinguishing 
apparatus was mspected by an officer of the Fire Bri"ade on the 8th of 
February 1936. o 
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138. The following compurati,·e table shows the amount 
done and the reduction of stocks in relation to previous years. 
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of work 

Sale. 1933-34. 1934-35. 11935-36. 

1. Total value of stores issued 

Out-turn in Works:-
2. Total va.lue of mnnufncture of new 

instruments and components-

8. 

4. 

5. 

6. 

" 

" 

" 

" 

value of repairs to orders- ... 

va.lue of instruments recondi­
tioned for issue-

of adjustment nnd cleaning 
charges 

of work done in the 'Yorksbop 
as per items 2 to .5 above- ... 

7, Book value of stocl' in-
(a) Serviceable store 
(b) Repairable 11 

(c) Material , 

8. Value of new instruments­
(a) Purchased locally .•• 
(b) Imported through the Stores 

Department, London 

9. Value obtained by sale of obsolescent 
a.nd condemned stores 

10. Empwyees-

(a) Total number of employees on 
register on 31st March-

(b) Cost of employees in workshop 
including pension contribution 

Rs. 

1,93,785 

88,700 

1,30,648 

15,382 

4.977 

2.39,707 ! 

3,66,279 
1,62,064 
1,65,131 

8,211 

4,919 

388 

1,47,506 

R.~. 

2,01,410 

1,00,887 

1,39,119 

16,\BA 

6,t)42 

2,62,216 

3,30,C.G6 
1.56.-'99 
1AR.387 

H,611 

9,650 

13,186 

823 

1,49,829 

2.51,756 

1.09,651 

98,826 

64,434 

7.284 

2,80,195 

3,02,100 
1,46,006 
1,36,625 

47.491 

4,585 

3,474 

336 

1.38,428 
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