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f. WORE DONE BY THE SURVEY OF INDIA

APPLICATION FoR SURVEYs oF ANy KiNp, Whether for private

overnment purposes, should be made to the following officers :
glllleG Director, B‘roxﬂiel;pcimle, #3urvey of India, Simia. {Tel, * Surfrontier”).

. , Dehra Diin, (Tel. * Surtrig”).
" " EG;ﬁ:EOC?rﬁch' ,': :, Sﬁilll‘:ng- (TeS.  Sureast”, "
" o,8. No,6(Boath Indis) ,, " Bavgalore, (Tel. "*Burfield (Siz™).
0
n » NO;??-I; (ﬁ'm-ma) " , Maymyo, (Tel. “Surfield Ten”).
arky,

Forgst aNp CanTONMENT SURVEYS, LEVELLING, TRIANGULA-
r1oN axp TipE-Tanies. Advice in regard fo these, and on scientific
questions, is obtainable from the Director, Geodetic Branch, S:urvay of
India, Dehra Din, who undertakes a good deal of levelling and
similar work for municipalities and engincering projects, on payment.
(Telegrams « Surtrig”).

Mars aND JLLUsTRATIONS can be printed by the Director, Map
Publication, Survey of India, 13 Wood Street, Calcutta, for Govern-
ment Departments only, and special maps can also sometimes be
prepared, on payment. : '

Tae MarEemarioal Insrrumext OrricE, Survey of Indis,
15 Wood Street, Oslcutta, is a. well equipped Government Factory
which supplies, manufactures and repairs all kinds of Surveying
Drawing, Optical, Meteorological and Medical instrnments. It
also manufactures special instruments for experimental purposes and
receives back surplus instruments on valuation, from all Government
Departmerits, whether Imperial or Provineiai.

The Price List, Rules and Regulations and Forms for Indents,
Repairs and Deposits are supplied gratis on application. (Z'dlegrams
* Surinat"). o : ) .

GENERAL ENQUiRiEs should be addressed to the Assistant Sur-
veyor General, 13 Wood Street, Calcutta, (Telegrams *Surveys™),
as the Surveyor General of India is on tour during most of the year.

® Provinces and States in each Survey Circle,
1. FBONTIER Gircle 2. GEODETIO Branch 3. No. 6 (South

Esshmir and Jammn Dnited Provinces Indi ]
N. W, . Province Central Indin Mniraa ) Tt
Balnohistiin Gwalior Madras States
Panjab Ajmer-Merwara Hyderabad
Panypb Btates Delbi_ Mysore and Coor,
Bikaner State E. Rijputans States Bombay (Southern
8ind W. Rajputins Btates Division),
Baroda
Bombsy (Northern 4, EASTERN Circle
Division). Central Provinees
States of Western {inoluding Berir),
India. gihir and Orissa
8. %’o. 10 {Burma) Party. A:;g:‘l and Sikkim,

arma. Esstern Statos,



II.. HOW TO OBTAIN MAPS. - ..
AND OTHER PUBLICATIONS .

SurvEY or INpIA Maps are obtainable from the Map Olﬁoe, 13
‘Wood Street, Calentta (2'l. “Surmaps”’). Also to some extent from
the Agents detailed below and from the Directors of Survey Circles,
A Map Cararoaur, which itself forms a useful atlas of India and
surrounding countries, can be obtained for Re. /- (post free).

Formst aNp Cayroxmexr Maes are obtainable fronr the Map
Qffice, Survay of India, Dehra Diin, (Tel “Surtrig™). Lo

GEeoLoa10aL MaPs are prepared by and can be ohtamed from
the Director, Geological Survey, Caleutta, :

Survey POBLIoATIONS OoTHRR THAN MaPs, as outlmed below,
are obtainable through the Director, Geodetie Branch Survey of India,
Dehra, Dfin, who will supply a fnll Catalogue gratis on application,
The Catalogue is also included in the Annnal Geodetic Report. s

(a) Trigonometrical data, Triangulation pamphlets, ench covering
.one gquare degree, giving descriptions, positions, and heights
of triangulated points and other data, with chart. * Lovelling
pamphlets, each covering 4°x4° giving descnptlons and
heights of Bench marks, with chart

(¥) Tidal Predictions, published annnally in advance as Tndo—
Tables of . the Indian Ocean. These tables contain predic-
‘tions for' 41 ‘Indian and Burmese ports, and for 28 other
porhs in yarious parts of the world.

. (c) ‘Geodetic works of Reference—The G.T.S. series of twenty-one.
large quarto volumes describing in detail the geodetic opera-
tions of the Great Trigonometrical Survey from 1800.
Detailed accounts are given of the Base-line measnrements,
of the reduction of the Geodetic Triangulation treated in five
portions, of the eatly Penduium observations, of Telegraphic
. Longitude and.-Astronomical Latitude operations, ot Tuia.l
observations, and of Levelling of high precision.

(d) Histoiical, and General Reports, fneluding the “Memoirs on
Indian Burreys” by Sir Clements Markham and C.E.D.
~ .Black: also Annual Reports, Narrative Reports, Record
Volumes, snd the annual Geodetic Reports.- - -

(6) Miscellansous. Papers on Geodesy, Exploration, ete, including
8 “Bketch of the Geography and Geology of the Hlmalaya
Mountams and Tibet” (in 4 parts) revised in 1988,



IIl. L1ST OF AGENTS FOR THE SALE OF MAPS

Qut or Inma,

England.

America.

Germany.
Ohina,

INp1a,
Agra,

Ajmer.
-Alighabad.
Ambdla,

Bangalore.

Barailly.
Baroda.
Bombay.

Calcutta.

Cawnpore.
Darfeeling.
Deths,

Dum-Dum.

Ferozepore,
Indore.

Jhdnel,
Karachi.
Kasauli.
Kashmir.

Lﬂ’lo”eo

Lucknow,
Madras,

1.

N L

WX NE okt

Secy. to the High Commissioner for India. _(Genl.
])yeptt.),lndii Honse, Aldwych, London, W, C. 2.

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

C. 8. Hammond & Co., 30 Church St.. Hudson Ter-
minal, New York, and 75 State St., Boston, Mass.

Dietrich Reimer, Berlin, 8. W. 48. .

The French Book Stores, Grand Hotel de Pekin,
Peiping.

English Book Depot, Taj Road. .

Indian Army Baok Depot, Dayal Bagh.

Rajputana Book House.

North India Christian Tract and Book Society.

Ram Chander & Sons,

English Book Depot, Ambala Cantonment.

Raja Gopal Photo. Zinco. and Printing Works,
Fort Bangalore,

London Book Depot.

B. Parikh & Co., Mandvi Road.

Thacker & Co.

D. B. Taraporevala Sons & Co. !

King & Co., 213-215 Badri Mahal, Hornby Road.

W. Newman & Co., 8 Old Court Honse Street,

Automobile A ssociation of Bengal, 40 Chowrionghee,

City Map Agency, Govt. Book Depot, 8 Hastings St.

Oxford Book & Stationery Co., 17, Park 8t,

Thacker Spink & Co., 3 Esplanade Enst.

The Good Companions, Chowringhee,

Advani Brothers.

Oxford Book & Stationery Co.

Oxford Book & Stationery Co., Kashmir Gate,

Ramesh Book Depot and Stationery Mart.

J. M. Jaina & Brothers, Mori Gate.

Bhawani & Sons, Connanght Place, New Delhi,

Oxford Book & Stationery Co., Connanght Place,
New Delhi.

. Todian Air Survey & Transport Ltd,

English Book Depot, Wazir Ali Buildings.

The Manager, Dak Bungalow, Indore.

Th]; Pr:prietor, Central India High Class Athletic
epot.

Inglish Book Depot.

Aero Stores, Napier Road.

Ram Chander & Sons,

Oockburns Agency, Srinagar,

D. G. Smith & Co., Srinagar.

Punjab Religions Book Society, Anarkali.

Standard Book Depot, -

Oxford Book & Stationery Co.

Lueknow Publishing House, The Mall,

Higginbothams Itd,

(Continued Ove'rleaf)



III, LIST OF AGENTS FOR THE

SALE OF MAPS—((Concid.)

Ixpra.—(Ooncld.)
Meerut. 40, Oxford Book & Stationery Co.
Murree. 41, J. Ray & Sons, The Mall.
AMussoorie. 42, The Mussoorie Book Society.
Muzaffarpur. 43, Burman & Co.
Nagpur. 44. Superintendent, Govi. Printing, Book Depot.
QOotacamund. 45, Higginbothams Litd. ‘
Patna City. 46. K. P, Saxena & Co., Diwan Mohalla.
Peshtiwar. 47, Fagir Chand Marwsh, Peshawar Cantonment.
, 48, J. Ray & Sorns, Arbab Road,

49. Sham La! & Sons.

50. London Book Co. (India).
Poona. . 5Bl TI(); {nternational Book Service, Deccan Gymkhana

olony.
Quetta. 52. Standard Book Stall, Club Corner, (Temporarily
 closed). -

Rangoon. 53. The Curator, Governmens Book Depot, Burma.
Rawalpindi, 54. J. Ray & Sons, 48 K & L, Edwardes Road.
Simla, 56. Oxford Book & Stationery Co.



PREFAORE

THE HISTORY AND WORE OF THE SUBVEY OF INDIA.

The first authoritative map of India was published by D’Anville in
1752, when the exploration of the then unknown India was still largely
in French hands. It had besen compiled from routes of solitary travellers
and rongh-charis of the coast.

The Survey of India may be said to have heen founded in 1767—ten
years after the battle of Plassey-—when Lord Clive formally appoinied
Major James Rennell the first Burveyor General of Bengal, at that time
the most important of the East India Company's possessions, though there
were earlier gottloments in Madras and Bombay.

Rennell’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 aceuracy of these old maps
msakea them valuable in legal dispuies, as for instance in proving that the
holding of a Bengal landowner was a river area at the time of the Permanent
SBettlement of 1798, so that he is debarred from its benefits,

From these beginnings, this department has gradually become primarily -
responsible for all topographieal surveys, explorations and the maintenance
of geographical maps of the greater part of Southern Asia, and also for
geodetio work.

Goodesy means the investigation of the size, shape and séructure of
the earth, and the geodetic work of the department consists of primary (or
goodetic) triangulation, latitude, longitude and gravity determinations,
From these the exact “figure” of the earth is obtained, whereby points fixed
by triangulation can be acourately loocated on its ourved surface. This sys.
tem of fixed points holds together all topographical and revenne surveys, and
the existence of sach a systern from ithe early days of the depariment has
avoided the embarrassments cansed in other couniries where isolated tapo-
graphical surveye have been started without & rigid framework, with the in.
evitable result that they could not be fitted together.

A geodetic framowork is therefore essential in any large survey, but
there are a mumber of other aciivities, all of theas ultimately utilitarian,
which car be suitably combined with it and the following are some of those
which have been carried out in India: .

Proclse lovelling for the determination of heights; :

Tidal predictions and publication of Tide Tables for forty-one ports
between Suez and Singapore;

The Megnetic survey;

Observation of the direction and force of gravity;

Asironomiecal observations to determine latitude, lomgitude snd
time;

Beiemographic and meteorological observations at Debrs Din,



Tndian geodesy has disclosed wide-spread anomalies of the gra.lvif,a.-
tional attraction in the earth’s erust, which have recenily led to a recons&der-
ation of the whole theory of isostasy. Systematic gravity _investigy.tlons,
which may be said to have been initiated in India, are now being earried out
intensively in all civilized eountries.

Topographical Surveys.—In the past this department 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 properiy
boundaries. and is uneoncerned with the surface features, ground levels and
exact geographical position esgehtial to a topographical survey, it was on the
whole found econontieal to catry out both surveys together,

" By 1805 however, the small scale topographical surveys compiled from
the 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 authoriiative 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 o wasieful duplication of
work and two overlapping but mutusily discrepant systems of mapping.
These objections were met by a ruling thaf the basis of both systems of survey
should be identical and provided either by the Survey of India or under iis
supervision. .

Subject to this principle, the remaining revenus surveys were banded
over to the provinces, who had always paid for them as part of the overhead
charges of revenue coliection, and the Survey of India was enabled to con-

contrate its energies on & complete new series of modern topographical maps
in several colours on the 1-inch to 1-mile. seale, .

‘ This now series had been rendered necessary by the natural demand for
more detailed information $0 be shown on maps, especially as regards the

portrayal of hill features by contonrs, proper classification of communications
snd—inove recently—air traffic requirements. .

It was intended that this 1005 survey should be completad in twenty five
years, and then revised periodically every thirty years. Owing however to
the war and more recent reirenchments, only two thirds of the programme

!:uul been completed by 1986, in spite of the reduction of seale for the less
lmporfant areas.

Although new surveys are earried ont every year, covering from thi
to sixty thousand square miles—an ares roughly that of gEngla.nd—ltrhfj;
maps of & large part of the country are still over 50 years old, printed
mostly in black only, and have hill features shown by roughly sketched form
lines or hachures; such changes in town gites, canals and communications ag
heve been embodied in them have not been surveyed on the ground, but
are entered from data gathered from outside sources, ’

Owing to the serious financial situation in 1981, the tabli '
department was seversly cut down and its an.nunl, exp:;ditu:: nlll{zll:e?if. ﬂil:

%:Ifl::;:];l;:f’e. of which the modern survey of India cannot now be completed

. _ The obsolescence of the present séries
in Index B at the end of this report.

Large Seale Surveys.—Surveys and reeqrde of i i
€ 3 v = ¥6 and records of internat
_and provineial bouﬂdme§ have always formed an import:n!: n?ﬁle’l:mf::
i’?ﬁgﬁgf‘;‘;l _W;I::,t a.::d ;:‘.! recel:‘l;a years numerous Guide Maps have been
D important. cities . ii ions Cy s
Lmile scals o ¢ snd mijlitary stations where the l-inch to

of modern maps of India is shewn-



Migcellaneous,—Whilo expending on iopographical and geodetio
work all funds allotted by imperial revenues, the depariment is prepared
to undertake or aid local surveys, on payment by those concerned, such as

Forest and cantonment surveys;

Riverain, irrigation, railwey and city smrveye; _

Surveys of tea gardens and mining areas, . with sueh éontrol
levelling as is necessary for these operations.

Administrative asaistance is also given, and execuiive officers lent, in
aid of the revenue surveys of various provinces and states,

The Printing Offices at Caleutta and Dehra Diin are always at the dis-
posal of other Government deparfinents, for such work as the printing of
special maps, iliustrations for reports and all diagrams fox patents.

The Mathematical Imstrument Office of this department assists all
Government departments, as well as non-officials, by maintaining up-to-date
instrumental and optical equipment and by manufacturing and repairing

instruments which would otherwise have to be replaced from, abroad.

Military Requirements and Alr Survey.—The Department is also
responsible for all survey operations required by the army, and is in a
position to - meet the rapidly increasing complexity of modern military
requirements, especially in aiv survey. ‘

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

The flying and photography for air mapping done by this ‘department
mre at present carried out by the Royal Air Force or the Indian Air Survey
Company, a commereial firm with headquarters at Dum Dum.

Administration is in the bands of the Surveyor Genpersl under the
Education, Health and Lande Department of the Government of India.

The Headquarters Office is at Calcutta under the Assistant Surveyor
General, and there are four Directors, one for the Map Publication and other
technieal offices at Calcutta, 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 Indis) are administered persomally by the Surveyor
General.

Of the three Circle Directors, ons aleo administers the Geodetic Branch
st Debra Dfn in addition to his topographical survey Circle.

Nomenclature.—Although the terms “Iran” and “Irfnian’ are now
to be used in all correspondence in_supersession of “Persin™ and “Persian”
respectively, the latter are used throughout this report in order to conform
with the maps published by the Survey of India, on which the old names
are to be retained .
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P, Z. Seclion denotes Photo,-Zineo Seetion (Dehrn
Din).

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



SURVEY OF INDIA
GENERAL REPORT
1935

From 1st October 1934
7o 30th September 1935

INTRODUCTION AND SUMMARY.

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

The Geodetic Report,
The Generai Report.

These reports cover the survey year, which ends on 30th September,
except that Part 4 (Map Publication and Office Work) of the latter is
for the financial year, which ends on 818t March.

The Geodetic Report contains full details of all seientific work.

The General Report includes an abstract of the Geodetic Report (in
Part 2), and full details of the survey operations of the ordinary field
units (Part 3) as well as drawing, map publication and instrument
manufacture (Part 4). Absiracts 11 and IV (vide Table of Contents)
summarize the detailed reports of Part § 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 Jndex 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 seales. It will be seen from Inder C that the areas
within the Indisn Empire which are blank on Index A are actually
almost enfirely covered by topographical maps. These maps are how-
ever from old material based on the old longitude of 1815, which was
over 2 miles out, and are drawn in the old style; they are consequently
excluded from Indez 4.

2. General —Brigadier H. J. Couchman, D.5.0., M.C., held the
post of Surveyor General throughout the year. Colonel 8. W. 8. Hamilton,
D.8.0., officiated from 7th June, while Brigadier Couchman was on leave.
_ The post of Assistant Surveyor General was filled by Major H. R. C.

Meade, 1.A., up to the date of his death on 3rd December 1934 and there-
after by Li.-Colonel E. O. Wheeler, M.C., R.E., oxcept for a short period
immediately after Major Meade's death during which it was filled by
Lt.-Colonel F. J. M. King, R.E,



INTRODUCTION AND SUMMARY.

3. The total cost of the Department for the year ending
31st March 1935, as compared with that of previous years, was as

followe:—
1932-38 1938-34 1934_-35 REMARES.
Rs. R, Rs.
Gross actual cost 86,10,208(a)| 84,26,857(3) | 88,50,661% | (2 E‘ﬂ liﬁili'g;‘ﬁ
for nglis.
Deduct recoveries 14,08,175 | 12,55,841 10,45,885% |  Charges (High
Commissioner)
on Stores, and
loss ox gain by
exchange.
() Ineluding
” - Rs. ,08,
. for do. do.
Nett actual charges 22,02081 | 21,70,016 | 22,654,776t | fThese fgures
Total area- of survey of Square miles. Square miles.| Square miles
all kinds completed -
durms the year. 43,683* 42,216* 51}678. * Vide page 16.

4. Organisation. No. 28 (Irrigation Surveys) Party was dis-
banded from 1st April 1935 when its work was placed in abeyance.

The Photo. Zinco Section which' was shown in the General Report
for 1931-32 s transferred to the Computing and Tidal Party, is now
directly under the orders of the Director, Geodetic Branch. i

An Assistant Head Engraver was recruited from England and assum-
ed charge of his duties from 20th October.

A revised scale of pay has been sauctioned, with effect from the Ist
October 1984, for the existing members of the Upper Supervising Staff
of the Workshop Establishment of the Mathematical Instrument Office.

5. Notable events of the Survey year. ]

Some interesting relics of Colonel Sir George Everest, C.B., F.R8,,
have very kindly been donated by his family, and have been lodged in
the offices of the Survey of India at Dehra Diin, where Sir George spent
the last fen years of his service,

Quetia Earthquake.—-

A severe earthquake oceurred at Quetts at about 8 A.3. on the 31st
May, resulting in the death of 4 lower subordinates of ‘E’ Company.

Qons:dermg the severity of the earthquake and the heavy losses
sustained by the civil population in the city, the personnel of ‘E’ Com-
pany were fortunate in escaping with so few casualties.



INTRODUCTION AND SUMMARY. 8

The office building was severely shaken and the walls cracked in
many places. Plant and machinery were not seriously damaged, and were
able to be used to print many urgeni maps required by the various loeal
authorities. -

Levelling near Hardinge Bridge for the Eastern Bengal Railway.—

At the request of the Eustern Bengal Railway a detachment of
No. 15 Party carried out some 3,700 linear miles of levelling in the
vicinity of the Hardinge Bridge. 256 bench marks, 1,508 palkka points,
and 15,569 spot heights were fixed (para. 115).

The results for the area west of the railway line from Caleutta to
Darjeeling were supplied to the Railway at the end of February and for
. $he area fo the east of that Yine, about the middle of June.

Traverse by Hunter Short Base in the Great Indian Desert.—

Framework for detail surveys of 8,450 square miles in sheets 40 I
and M, consisting largely of a desert of wind-blown sand, was provided
by means of traverse, utilizing the Hunter Short Base for the measure-
ment of distances.

Four main East-West lines, each about 120 miles long, approximate-
ly parallel and about 15 miles apart, were run between G. T. meridional .
triangulation series on either flank (pera. 71).

Boundary Survey.—
- At the request of the Agent to the Governor-General, Eastern
States, a part of the boundary between the Srinagar and Rampur
Tappas of Surguja State was demarcated, on payment. This boundary
had been in dispute since 1868. (para. 93).

Ezxploration.—

An account by Captain F. Kingdon Ward of his exploration in south-
east Tibet has appeared in the Journal of the Royal Geographical Society
for November, 1934. ' i

Surveyor Muhammad Akram was deputed during April to accom-
pany the Visser Himalayan Expedition, 1935, to the Karakoram. Khan
Sahib Afraz Gul Khan, a retired Class II Officer, also joined the expedi-
tion to assist in its survey work.

Surveyor Muhammad Ayub Kban was again deputed for a period of
about 2 years from 1st July to accompany Sir Aurel Stein in his Persian
expedition.

The results of the reconnaissance surveys carried out in 1933-34
by Surveyor Muhammad Ayub Kban, who accompanied Sir Aurel Stein
in connection with his explorations in south-west Persia, have been in-
corporated in 1/M Sheet No. 17 (SHIRAZ).

Exercises and Manoeuvres.— :

Major T. M. M. Penney, r.E., Officer Commanding, ‘E’' Company
took part in the Western Command Exercise, 1934, in the capacity of
Deputy Director of Surveys.

‘An air survey exercise was carripd out near Nowshera by No. 18
Party during February, which was atlended by certain R. A. officers of
the Northern Command, by the Commandant School of Artillery in India
and by Lt.-Colonel O. Slater, a.c., R.E., Officer Commanding, ‘A’ Com-

pa.ny.
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Extracts from the report on this exercise, by Captain D. R. Crone,
R.E., Officer in Charge, No. 18 Party, will be published in due course.

Air Survey.— o

At the request of the Calcutta Corporation the survey of 14 square
miles was underfaken in conmection with the Kulti Qutfall scheme
(para. 80).

At the request of the Commissioner and the Municipal Board,
Nagpur, the survey of about 30 square miles in and about Nagpur City
and Civil Station has been underiaken using a combination of air and
ground survey methods (parz. 93).

 Deputation of Officers.— .

During the year, 1st™ Class Surveyor Muhammad Khan and

Muhammad Ayub Khan were deputed respectively to accompany the

Visser Expedition, 1935, to the Karakoram and Sir Aurel Stein's Persian

Expedition, 1935.

Lectures.— .

The students of the Senior Division of the Staff College attended a
lecture and demonstration in the office of ‘E’ Company at Quetta on the
29th Qectober.

Adventwres and Casuallics.—

The Surveyor General deeply regrets to record the following
deaths:—

Mr. L. F. Everest, M.4, LLpD., (Cantab.), Barrister-at-Law, the
eldest son and last lineal descendant of the late Colounel Sir George
Everest, ¢.B., F.R.S., who died in London on the 1st April in his 82nd
ear, .

7 ‘Major H. R. C. Meade, L4, Assistani Surveyor General, who was
killed in an seroplane accident at Birati, near Dum Dum, on 8rd
December. _

Mr. N. N. Banarji, M.A., B.L., Registrar, who died in Calcutta on
the 8th June after a brief illness.

Mr. O. C. Ollenbach, late Deputy Superintendent (Class I), who
died a{ Mussoorie on the 6th July. :

. Mr. H, P. D. Morton, late Superintendent, who died at Southampton
on the 7th November.

Mr. R. P. Ray, B.A., late Extra Assistant Superintendent, who died
at Dehra Diin on the 12tk July.

Captain J. O'C. Fitzpatrick, late Extra. Asgsistant Superintendent,
who died at Gloucester on the 2nd November,

Rai Sahib Narendra Nath Mukherji, late Head Assistant, Surveyor
Gene;Ial’s E&cei, who died at Caleutta on the 22nd February.

r. ul Majid, late Sub-Assistant Superin i '
Dehra Din on the 2']7th October.  Superiatendent, who died at

Mr. Abdul Ghafur, late Sub-Assistant Superintendent, who died at
Bangalorc;{(;n the 12th August.

Mr. Kadir Baksh, late Head Assistant Geodeti
died at Dehra Din on the 18th November, o Branch Office, who

18 Lower Subordinates and 11 inferior servants di ot
u_nder repol-:t' rvants led durlng t]?-e yea,r
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Dustinguished visitors.—

His Excellency Sir Harry Haig, K.C.$.1, O.LE., 1¢.8, Governor of
the United Provinces, visited the Geodetic Branch Office at Dehra Diin
on the 11th April :

The Hon’ble Sir Kunwar Jagdish Prasad, ki, ¢.s.1., C.LE., 0.B.E,
Hon’ble Member, Education Health and Lands visited the Survey of India
Offices in Calcutta on the 13th February.

The 5th term Gentlemen Cadets of the Indian Military Academy
visited the Geodetic Branch Offices on the 31st May.

‘8. Appreciations and Awards.

Their Majesties’ Silver Jubilee medals were awarded to 59 officers
and subordinates of the Department.

His Excellency the Viceroy and Governor-General has been pleased
to confer the title of Rai Sahib, as a personal distinction, upon Mr. Raj
Bahadur Mathur, B.A., Extra Assistant Superintendent, Survey of India.

The following is an extract from the Report by the G. O. C. in C.
Western Command on fraining carried out in the Western Command
during the individual training period 1934 :—

‘E’ Burvey Company.

“¢E’' Survey Company co-operated during the year both with
Staffs and R. A. and did valuable work. I much appreciate the way in
which this unit assists training in every way possible, and the response
they give invariably to all requests for their assistance.”

The Superiniendent, Government Fruit Research Station, Chau-
battia, Rinikhet, has written to the Director, Geodetic Branch express-
ing his appreciation of the satisfactory manner in which the survey of
the Government Gardens was done by No. 20 Detachment.

Mathematical Instrument Office.—

Among other special manufactures were the following :—

An improved and more robust type of clinometer has been evolved
by the Mathematical Instrument Office and is under test. Fized instead
of folding vanes are utilized, and improvements have been made in the
levelling arrangements.

One Pilot gauge was made up and supplied to the Principal, Bengal
Engineering College, Sibpur. .

One new Hunter Short Base apparatus complete was made and sup-
plied to the Director Geodetic Branch.

Five 36-inch duralumin tree calipers, with cases, were made and sup-
plied to various Forest Officers.

In an Essay Review of the work of the Caleutta School of Tropieal
Medicine the following paragraph appears:—

“In this connection one must pay special tribute to the work of
the Mathematical Instrument Office of the Survey of India. This
Department ever since the School started has been of invaluable assistance
in repairing instruments, devising new apparatus, and tackling laboratory
problems, The Superintendent may almost be included as an honorary
meomber of the staff of the School”.
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7. Personnel.—Casualties, retirements, promotions and other
. changes were a8 follows:— ‘

Class I Officers. —Messrs. V. W. Morton, E. A. Meyer and P. Simpson,
.granted leave preparatory to retirement.

Dr. J. de Graaff Hunter, C.LE., M.A., 8¢.D., F.R.5., F.Inst.P, and Li.-
Colonel A. H. Gwyn, La., retired.

Majors L. H. Jackson, 1.A., and E. A. Glennie, D.5.0., R.E., promoted

" to be Lt.-Colonels.
Captains G. F. Heaney, R.E., and G. H. Osmaston, u.c,, RE. promoted

to be Majors.

Lieutenant R. H. Sams, B.sc., R.E., promoted to be Captain.

Major H. R. C. Meade, 1.4, killed in an seroplane accident.

General Central Services Class I.—Mr. 8, Woodhouse, Superinten-
dent, Mathematical Instrument Office, granied leave preparatory to
retirement. _

Class II Officers.—Rai Sahib A. K. Mitra, retired.

Miscellaneous appointments,—General Ceniral Services Class II.—

Mr. R. C. Maleolm, appointed to officiate as Superintendent, Mathe-

matical Instrument Office.

Mr, J. B. Chorlton, invalided.

Mr. F. E. Selfe, appointed Assistant Head Engraver.

Mr. N. N. Banarji, M.4., B.L., Registrar, died,

* Mr. G. M. Dhara, a.ppointed 'to officiate as Registrar.

Upper Subordinate Officers—Messrs. L. D. Joshi, Jagannath,

Mubhoammad Siddik and L. M. Ganguli retired.




II. ABSTRACT OF SURVEYS IN EACH P
AND STATE. ROVINCE

8. The prime duties of the Survey of India are geodetie, topo-
graphical and geographical, but the department is also developing co-
operation with local survey agencies, with a view to mutual economy,
and is now doing a considerable amount of miscellaneous outside work
on payment, besides advising and assisting Provincial Governments with
Iocal and settlement surveys as required.

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

Air Surveys, Geodetie.

Boundary Surveys. Leveiling.

Cadastral Sorveys. Miscellaneous.
Cantonment and City Surveys. Railway Surveys.
Correction Surveys, Riverain Surveys,
Exploration, . 8pecial Surveys.
Forest SBurveys. - Topographical Surveys.
Framework, Training.

If a province or state is not mentioned, no work has heen done there
during the year under report. '
9. Ajmer-Merwara. . -
Pramework. Traversing and levelling for Canfonment surveys of
Nasirabad (p. 41).
Geodetic. Latitude at 4 stations (p. 12).
Longitude at 4 stations (p. 12).
10. Assam. - -
Geodetic. Primary triangulation on the south side of the Assam valiey
from Gauhati to the Niga Hills (p. 13).
Topographical surveys in Lushai Hills district (p. 47), and in Manipur
State (p. 47). :
11. Baluchistan,
Framework. Triangulation in Sibi distriet and Kalat State (p. 35).
Traversing in Zhob distriet (p. 35).
Geodetic. Latitude at 32 stations (p. 12).

Longitude at 32 stations (p. 12).
Topographical surveys in Sibi and Zhob distriets and Kalat State (p. 85).

12. Baroda.

Pramework. Original and revision triangulation in the district of Kadi
(p- 39).

@eodetic. Gravity at 2 stations (p. 12).
13. Bengal

Air survey. Kulti Outfall area, Celeutta (p. 42). -
Cenmtonment surveys. Re-survey of Barrackpore Cantonment and

Ishapore Ordnance Factory Lands (p. 40).
Pramework. Triangulation and traversein Chittagong district and Chitta-

gong Hill Tracts (p. 47).
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; i ing fir indj ision of precise

Levelling. Precise levelling from Dinajpur to Purnea. Revision of pre
loves{ling from Chittagong to Akyab (p. 14). Secondary and tertiary
levelling in Pabna and adjoining districts in connection with the
protection of the Hardinge Bridge (p- 53). ] )

Topographical surveys in Chittagong Hill Tracts (p. 47) and in Chitta-
gong distriet (p. 52).
14. Berar. ] i

Levelling. High precision levelling from Akola to Thénegaon, of the
new geodetic level net (p. 13).

15. Bihar and Qrissa.

Correction surveys in'Furi district (p. 50).

Framework. Triangulation and traverse in Angul, Bhigalpur, Darbhanga,
Monghyr, Muzaffarpur, Patna, Purnea, Sambalpur, and Santal
Parganas districts (pp. 44, 46).

Geodetic. Latitude at 25 stations (p. 12).

Longitude at 16 stations (p. 12).

Gravimetric observations (Gravity gradient) at 61 stations
. 12). :

gil[,agnetic observations at 29 stations (p. 13).

Levelling. Precise levelling from Bagaha to Ghazipur, (being a portion
of the line Bagaha to Sironj) and from Dindjpur to Purnea, in
connection with disturbances caused by the earthquake of 15th
January 1934 (p. 14).

Topographical surveys in Darbhanga, Gaya, Monghyr, Muzaffarpur, Patna,
Sambalpur and Saran dietricts (pp. 48, 45).

16. Bombay.

Geodetic. Gravity at 3 stations (p. 12).

Levelling  High precision levelling from Bombay to Surat, part of the
new geodetic level net (p. 13).

17. Burma. :

Framework. Triangulation and traverse in Akyab district and the
Arakan Hill Traets (p. 47). ) .
Triangulation and traverse in Kyaukse, Mandalay, Meiktila

Sagaing and Yamethin districts and the Northern and Southern
(Sha5n2)States. Supplementary triangulation in Akyab distriet
p. 0%). '

Levelling. Revision of precise levelling from Chittagong to Akyab (p. 14).
Topographical swrveys in Akyab, Minbu and Pakokku distriets and the
Arakan Hill Tracts (p. 52) and in Chin Hills district (pp. 47, 52).

18. Central India.

Framework. Revision triangulation in the Milwa Ae
and Jaora States (p. 89). =

Geodetic. Latitude at 11 stations (p. 12).

Topographical surveys m. Indore, Khilchipur, and Rajgarh States (p. 38).

. 19. Central Provinces,
Air survey. vaerse' and postpointing in Néagpur (p. 46). 7
Framework, Traversing and levelling for Cantonment survey of

Jubbulpore (p. 40); trisngulati in Bila
Baipur Heteion (o 216). gulation and traverse in Bilaspur and

ency and in Indore



ABSTRACT OF SURVEYS IN EACH PROVINCE AND STATE. g

Geodetic. Letitude at 14 stations (p. 12).
Levelling. High precision levelling from Akola to Thanegaon, portion of

the line Dhilia to Nagpur, of the new geodetic level net (p. 13).
Topographical surveys in Bilaspur and Raipur districts (p. 46).

- 20, Eastern States.
Correction surveys in Nayagarh State (p. 50).
Framework. Triangulation and traverse in Baudh, Gangpur, Kalihandi,
Patna, Raigarh, Rairakhol, Sakti, Sarangarh and Sonepur States
(p. 46).
Triung)'ulatlon in Bastar and Kildhandi States (p. 50).
Miscellomeows. Demarcation of the boundary between Srinagar and
~ Rampur tappsas of Surguja State (p. 47).
Topographical surveys in Raigarh, Sakti and Sarangarh States (p. 46).

21. Gwalior.
Framework. Revision triangulation in Gwalior State (p. 39).

Qeodetic. Latitude at 5 stations (p. 12),
Longitude at 5 stations (p. 12).
Topographical surveys in Gwalior State (p. 38).

22. Hyderabad.
Geodetic. Latitude at 8 stations (p, 12).
23. Madras.
Framework. 'Triangulation in Vizagapatam distriet (p. 50) and in

Ganjam distriet (pp. 46, 50).
Topographical surveys in Ganjim and Vlza.o'apa.ta.m districts (p. 50).

. 24. N, W.F. Provinge,
Air swrveys in Tirdh and Mohmand Tribal territory, North Waziristan

Agency, Khyber Agency and in Peshawar and Kohat dlstncts (p- 36).

25. Punjab.’
Correction surveys in Amntsar Hoshigrpur, Jullandur and Ludhidna

districts (p. 32).

Frgmework. Triangulation and traversing in Dera Ghazi Khan district
(p. 82). .
Settlement traverse in Kangra distriet (p 33).

Topographical surveys in Amritsar, Ferozepore, Jullundur, Kangra,
Montgomery, Multin and Muzaffargarh districts (p. 31). -

28. Punijab States.
Oorrection surveys in Kapirthala State (p. 32).
Framework. Triangulafion and traversing in Bahiwalpur State (p. 32).

- Topographical surveys in Bahiwalpur, Chamba, Faridkot, Kalsia and
Mandi States (p. 31). .

27. Rajputana.
Framework. Triangulation in Bikaner State (p. 82).
Original and revision friangulation in Bikaner, Dingarpur, Jaisalmer,
Jhalawar Jodhpur, Uda1pur, Palanpur, Partabga.rh and Tonk States,
(p. 89).
Geodetic, Latitude at 22 stations (p. 12).
Longitude at 21 stations (p. 12).
Gravity at 12 stations (p. 12).
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Topographical gurveys in Bikaner State (p. 81), and in Jhilawar,

Jodhpur, Kotah, Udaipur, Palanpur, Sirohi and Tonk States (p. 38).
8. . Bind., )

Frmgewor%. Triangulation in Upper Sind Frontier district (p. 35).
Original and revision triangulation in. Thar Pirkar district (p. 39).
Traverse by Hunter Short Base in Sukkur district (p. 39). -

Geodetic. Latitude at 7 stations (p. 12). ~

Longitude at 7 stations (p. 12).
Gravity at 1 station (p. 12).

Topographical surveys in Upper Sind Frontier district (p. 35).

29, Btates of Western India. -

Framework. Original and revision triangulation in the Sabar Kintha
(formerly Bands Kantha) Agency (p. 39). ‘

Geodetic. Cravity at 15 stations (p. 12). :

Levelling. High precision levelling from Lakhpat (Cutch) to Buhira
part of the new geodetic level net (p. 13).

30. United Provinces. :

Cantonment surveys. Re-survey of Bareilly, Dehra Diin and Naini Tzl
Cantonments and Sahiranpur Remount Depét (p. 40).

Frwrrzework. Traversing for survey of Chaubattia Government Orchard

p. 40). ) ' -

Geodetic. )Latitude at 24 stations (p. 12).

Longitude at 22 stations (p. 12). o

Levelling. Precige levelling from Bagaha to Ghazipur, (being a portion
of line Bagaha to Sironj) in connection with disturbances caused by
the earthquake of 15th January 1934 (p. 14).

Special surveys. Original survey of the Chaubattia Government Orchard
on the 82-inch scale (p. 40). :

Topographical surveys in Ballia district (p. 43).
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PART 2.—GEODETIC WORK,

III.—ABSTRACT OF GEODETIC OPERATIONS.

Lt,-Colonel C. M. Thompson, LA., to 20-10-34,
DIRECTOR :—} colonet €. G. Lewis, 0.8.E,, from 21-10-34.

31, General.—Besides geodeiic work, the Director, Geodetic
Branch, administers at Dehra Diin No. 2 Drawing Office, the Forest Map
Office, a Printing Section and a Photo.-Zinco. Section, 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:—

Levelling carried out in aid of special engineering projects,

(para. 115).

Topographical Survey carried out by No. 1 Party (paras. 69-72).

Camionment Surveys (paras. 73-77). '

The Training School was closed during the year under report.

82, Geodetic,—Purely geodetic operations include miscellaneous
computations and research, preparation and publication of records, ob-
servatory work (astronomical, magnetie, seismological and meteorolo-
gical), the measurement of geodetic bases, 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 deseribed in the annual Geodetic Report
of the Survey of Indin. The following is a brief abstract of the gecdetic
operations deseribed in the Geodetic Report of 1985, which contains
complete index maps and detailed results.

33. Observatory Section.—Bi-weekly time observations werie
continued with the shutter and motor transits and a record of the longi-
tude of Dehra D@n maintained by the reception of wireless time signals
from Bordeaux and Rugby.

Shortt Clock No. 34 was in use throughout.

The usual magnetic, seismographic and meteorological observations
were undertaken and various instruments adjusted, cleaned and
repaired.

34. Computing Section.—The Computing Section bhas been
largely employed on computations connected with field observations for
latitude and longitude (see para. 36 below). The adjustment of minor
triangulation in I1/M 29 and 30 has been completed and that of Persian
sheets is in hand. ‘

Hypsometric heighis from observations by Mr. G. Sheriff in the
Himilayan regions of Assam and Bhutén have been computed.

The computations of Poona base extension and Padag base extension
trisngulations were completed.

Geodetic Report 1934 and Handbook of Topography Chapters II
and VII, bave been edited and printed at Dehra Din. :

Two Indian triangulation pamphlets and addenda to 3 others have
been compiled and printed. One secondary levelling pamphlet has been
reproduced by gestetner. ~
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. Tidal Section.—The tide-tables of the Indian Ocean for 1935
for (?95 polll'.‘tls :'vere prepared and published in October 1934, and advance
predictions for 14 ports for 1936 were despatched in October 1934 to
the hydrographic departments of the U. K., United States and Japan
for inclusion in their tide-tables. ‘ )

Automatic registrations were continued at Aden, Karichi, Bombay,
Colombo, Trincomalee (up to 15th January 1934), Dublat (up to 31st
March 1934), Kidderpore and Rangoon. In addition, observn_tmns of
hich and low water on tide-poles during daylight only were continued at
Bhiavnagar, Chandbili (up to 31st March 1935), Chittagong and Akyab.
The tidal observatories at Rangoon (May 1934) and Bombay (May &
July 1984) were inspected by the port anthorities. :

36. Latitude and Longitude.—(No. 14 Party).—OQObservations
for latitude and longitude were made along 3 different series, running
east and west and connecting the work done in previous years and ex-
tending from the Burma-Siam to the Perso-Baluchistin frontier. The
firat series consisting of 39 stations, at 2 of which Geodetic values only
were determined, was observed by Capt. Bomford, R.E. and extended from
‘the Perso-Baluchistan frontier to Reti in Sind. :

" The second series of 57 stations, observed by Rai Sabib R. B. Mathur,
B.A., wag continued from near Ranchi in Bihar and Orissa to Ajmer where it
joined the meridional series along longitude 75° observed in 1830-31;
the third series of 11 stations, also by Rai Sahib Mathur, was observed along
latitude 28° starting east of Ratangarh from a station of the 75° meridio-
nal series and exiending westwards to join up near Uperthal H. 8. in
Jaisalmer State with the work done by Lt.-Col. E. A. Glennie, D.5.0., R.E.
in 1930-31. The personal equations of the observers were determined
" by comparative observations at Dehra Diin before and after the field

. . work and in the second- and third series, by an additional check at the

Fyzabad Longitude station. These observations extend the section of
the geoid westwards from Rinchi to the extreme west of India.

Observations for latitude were made at 34 stations in a north-south
alignment along the great meridional are from near Hyderabad (Deccan)
to Dholpur State, thus connecting the geoidal section of last year and .
thai of 1930-31. The system of work and the instruments used were the"
same as in the previous year.

The observers were Mr. B. L. Gulatee, M.A. and Computer J. B.
Mathur for 26 and 8 stations respectively.. _

Latitude was also determined at 11 stations by Computer J. B.
Mathur along the western flank of the Hurilaong meridional series, which
lies noar the disturbed area of the Bihar earthquake.

37. Gravity Observations.—(No. 14 Party).—Observations to
determine the force of gravity were made at 8 stations in Rajputana and
A_].mer-Merwﬁ.ra, 8 in Bikaner State, 3 in Bombay Presidency, 1 in Sind,
2 in Barods State, 3 in Cutch State, 2 in Gujrat States Agency and 10 in
States of Wesi.:ern India. The observer was Mr, M. N. A, Hashmieg, B.A.

Observations with an Oertling Gradiometer to determine the gravity
gradient were made at 61 stations. The work comsisted of a single
traverse line running south from the Nepal boundary about 4 miles east
of Raxaul past Motihari to Chipra on the Ganges, thus passing through
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a paré of the Bibhir earthquake area close to ihe epicentral tract. The
observer was Mr. M. N. A. Hashmie, B.A, -

. The observations were undertaken to ascertain whether geophysical
methods would give any positive indication of any fault or other geological
structure in the hed rock underlying the alluvium in the epicentral region.

38. Magnetic Observations.—(No. 14 Party).—Observations

for magnetic declination, dip and -horizontal force were made by Mr.

 Sbyam Narain, B.se. af 29 stations on a line running due south from

near Raxaul past Motihari to Kesariya. This was an attempt to obtain,

by a geophysical method, positive information of any geological structure
underlying the alluvium associated with the earthquake.

- 39, Triangulation.—(No. 15 Party).—During the season 1934-
35 primary triangulation on the south side of the Assam Valley was
carried out to replace the major portion of the Assam Valley Triangula-
tion of 1867-78 (Series No. 55), the old work being of insufficient -
accuracy for extension. _

The new series started from stations of the Assam Longitudinal
series west of Gauhiti and extended eastwards through the Mikir Hills
to the Niga Hills series about Golaghat, utilizing most of the old
stations of the original Assam Valley series, Thence a new series was
observed running north-east through administered Naga territory as far
as the Namtiili base (measured in 1933-34).

. In all, observations were made at 30 stations using a Wild precision
theodolite throughout, the average triangular closing error being 0" -48,

The observations at the starting stations west of Gauhati disclosed
considerable differences when compared with angular values of the
original work, indicating either a shift of one or more station marks or
more probably a general movement due to seismic action. Further
observations will be extended westwards next season in order to effect a -
satisfactory junction with the old series and to determine if possible the
cause of the disturbance of the stations.

40. Levelling.—(No. 15 Party).—High Precision.—Out of the
total length of 15,800* miles of levelling of high precision required for the
new geodetic level net of India, 272 miles were completed during 1934-35,
making a total of 9,055% miles completed up to date.

During 1934-35, 428 miles of single levelling on the high precision
system were carried out as follows:—

In fore direction only.

In the Central Provinces.—Akola-Thanegaon o 118 miles.

In back dirvection only.
In the Bombay Presidency ete.—

Bombay-Surat .. 170 miles) ‘
Buhara-UnhiaTar, Lakhpat-Nakhtarana 64 , o 234,
Mota. :

In both directions.
In the Bombay Presidency ete.—
Lakhpat-Unhia Tar .. 38 w76

Total oo 428 miles.

*Line 101A Bulkur to Hyderibid has been treated ns secondary having been excluded vide
Geodetis Report Vol, VII page 100.
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Precise Levelling.—The line of precise levelling Chittagong-Magwe
executed in 1932-33 for the Indo-Burma connection, revealed that Mean
" Water Level at Akyab was 4-73 feet below Mean Water Level a
Chittagong and that Amherst was 0-84 feet above Mean Water Level
at Akyab. The latter discrepancy of 0-84 feet, being reasonable, was
adjusted between Minbu and Akyab. An error of 3 feet or s0 was
however suspected between Chittagong and Akyab and this portion was
therefore relevelled by single levelling; as expected, an error of 2-4 feet
was found about 60 miles north of Akyab. . .

Precise levelling from Dinajpur to Purnea 82 miles and from Bagaha
to Ghazipur 168 miles (the latter to be eventually extended to Sironj)
were executed to determine how the bench marks at Bagaha and Purnea .
had been affected by the earthquake of 15th January 1934. Neither
Dinsjpur on the alluvium of Bengal, nor Sironj on the stable plateau of
Central India are likely to have been affected by the earthquake.

Reports of secondary and tertiary levelling will be found under
part IX of this report (p. 53). - .
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IV.—ABSTRACT OF TOPOGRAPHICAL WOREK.

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

Table A shows the area of survey completed on various scales since
1905, as well as the approximate balance which remains to complete
the contoured topographical survey of India. The figures which were
entered in the report for 1930-31 were found on re-examination to be
inaccurate, and to be incapable of calculation by 5§ year periods for
separate scales; consolidated figures from 1905 to 1930 are therefore

ven. P _
o Table B shows the area revised during the year under report.

Table ¢ shows in detail the survey operations ecarried -out during
the year under reporf, together with their cost rates. While every
attempt is made to calculate the cost rates accurately, it is extremely
difficult to allocate “overhead charges” fairly to the various classes of .
work, and rates of pay ete., 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 find very useful in esti-
mating eosts in subsequent years,

The cost, shown for mapping and computations are those incurred
in the party ete., offices only, except where otherwise stated; publication
charges, if required, may be ascertained from the Director, Map Publi-
cation, at Calcutta,

42. Progress. In the second page of the preface to this report
will be found a brief outline of the scope of the topographical surveys of
the department. The hopes expressed in 1905—that modern maps
on the l-inch scale would be available for the entire Indian Empire
within 25 years—are still far from realization in 1935, just over half
the total area of India having been completed on that scale. In 1813,
when it was realized that for various reasons it would be impossible to
complete the 1-inch surveys in the time allotted, a scheme for the redué- -
tion of the scale of survey in the less populous areas was sanctioned
by the Secretary of State. ’

In spite of the reductions in secale however, only twe thirds of the
country is as yet covered by modern maps. The tendency to revert to the
1-inch seale in special eircumstances, such as in areas of more than ordi-
nary military, geological or engineering importance, the necessity which
frequently arises to resurvey on the l-inch scale areas already surveyed
on smaller scales, as they grow in importance, the necessity for the com-
paratively frequent revision of existing surveys in the more populous
areas and lastly but by no means least important, the recent urgent
necessity for economy; all these factors have conspired to delay still
further the completion of the programme even as amended in 1913.

Original surveys since 1931, the year of retrenchment, have been -
carried out at the rate of about 39,000 sq. miles per annum; on this
basis, some 16 years are still required {0 complete the programme.
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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 of Topographical Surveys since 1808.

1-inch and 3 and $-inch | 4 and }-inch .
Survey years, largor scales, seales, seales. TQTH‘S'
8g. miles, B Sgq. miles, Sg. miles, 8q. miles.-
190680 - w| 861728 156,125 | 17,996 1,085,884
1980-84 113,545 45,019 7,948 166,607
1934.35 19,434 29,763 ... 49,187
TPotals t0-1935 ... 994,702 230,897 26,929 | 1,251,628
. | approzimately | approzimalely | approzimately
Balance remaining 300,000 | 220,000 110,000 633,159
Total programme - 1,884,687
Table B.—Revision and Resurvey of above work during the year.
1934.36 2,401 Nil NI 2,401




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

Arens in

Gost RATE R 8Q. M. (on ACRE)
OF EACH DESCRIPTION OF WURK,

Oot-tnrn | BXCLUDING PUPILE AND MEN
. Eq. miles | © ey UKDER TRAINING.
Party, Cluss of work. Shest Nos. ll;l; ';ﬁ?i:’) work per RemMaRES.
: N deseription|' “!:g;“?:r Mappi
) . Field pmag
of work w:):ll:. m‘.n l:'{:inl:l- Total.
8q¢. m. | 8q¢. m. | Eas. Re. Rs. w
‘A" Company.— CIRCLE.
Flat cultivated plains and 4-inch& Triangulation (89 L, 0 & P, &80 119 72 18 90
samdy desert. 1-inch, 44 H & 45 E.
1-inch Traverse |89 L - 80 89 78 19 97
L.miles. | L. miles.
Narrow valleys, terraced and . Settlement 52D 100 14 61'0 80'0 810
oultivated spurs and high Traverse, L. miles. [ L. miles.
wooded mountaina rising
fo 12,000 feat (moasure-
ment by subtense bar). " '
Flat cultivated plainzs and i-inch Original survey... (44 C &G ...| 6,228 117 42 18 60
sandy dessrt (rectamgula- 1-inch  Original survey... |44 CEH&45E | 1,789 56 g1 70 15-1
ted). . i-imech  SBupplementary |39 N 257 49 55 70 125
) survey.
Flat cultivated plains and 1-Imch  Re-survey .. |44 C ves 844 56 8’1 70 151
sandy desert, — :
Modium and high Mils l-inelk  Re-survey 52D . 80 80 28 7'0 166
rising o 15,000 feet with 1li-Inch  Re-survey 52D 168 (a) (a) () (e} |{a) Being training area, no
open cultivated valleys. . out-turn  bas  been
Flat cultivated plains ... 1-In6h  Revision survey|44J, M&N..| 767 72 8' 70 |, 158 shown
. ‘ 1-inch . Correction survey |44 M wel 8 cerne [+ 266°0 04 2664
sheets per sheet | per sheet DAY sheet

"IHO0M, TVOIHAVYDOLOL J0 IOVALSIV
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computation and Mapping.

| CosT naTE PER 8. M. (OR ACRE)

Areas i OF £ACH DESCRIPTION OF WORK,
M ilag | Out-turn [ PXCLUDING PUPILS AND MEN
("‘1-:‘:‘3‘“ of field UNDER TRAINIXNG.
Party Class of work. Sheet Nos. o aueh) work por Resanks.
de;cript]i‘o n Tnontn, Welg | Mapping
oL Work. w:)erk. o:s ctl';;lll.‘[:l.l- Total,
Sq. m. | Bg. m. | Rs. Rs. Re. |FRONTIER
CIRCLE.—
cTp? _ e ——
E’ Company. Contd.
Dead flat plain, partly desert enees Triangulation |39D 262 95 10'9 ()] (8) | (b) Completed cont-rate is
and partly irrigated, not possible to give in
Fairly flat cantonment area . Traverse 89 FE - 12 12 83 ()] (&) any of ﬂl%'e ::'OW a8
L. miles. | L. miles. 23';'}2 ¥ i?:o prex:\l;:
Dead flat plain, partly desert  1-inch Accessory ground | 38 D 262 104 81 43] (&) years and drawn in
and partly irrigated. work for air this ygn.r b“d o;:l\fr:i
. survey compi- :;?i nod].yjltﬂe ‘gﬁrt.li?na zf
lation. charges is made in ac-
Fairly flat cantonment area  16-Inch  Re-survey .. |39 B . 8 411 744 &) & cordance With clasece
sares ettt o distributs
N . TR BRIVIG
Fair Mapping .il-&i-l;;gh 8;‘;3:::11&“ :::::g gg % “ue o P . (» (8) gﬁmgeﬂ sheet by sheot.
eompilation.
16-inchh  Reo.murvey o | Quetta  Civil verese it f weaves
station, Quetta
Cantt,
lj-inch  Correction survey |34 J, N & O ... POV (. . ores
2-ineh  Correotion survey | 345 ~ o] .eere- . cervee | vernas
1/50,000 Compilation ... [Sheet No. 1| ... . "
Chaman.
I-inch  Correction survey |34 J, K, N&O| ..... o

8T
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computation and Mapping.

Cost RATE PER SQ. M, (ok ACRE)
. OF EACH DESCEIPTION OF WORK,
.| Aveasim | n o | EXOLUDING PUPILS AND MEN
8q. milea | ey UNDER TRAINING.
Parsy. Class of work. Shest Nos, (‘:f?;:]‘:’ work per REMARKS,
”desfcrighi?n Tma::: E]fr Fiela | Mopping :
©1 WOrkK.
work. o;;:g;;::- Total.
Sqg. m. | 8g. m Rs. Rs. Rs. FLR‘ON"II_ER_
. (Air survey CIRCLE.—
No. 18 (Air Survey) Party.— fla- ————
¢ y) Party some Contd.
Tirdah. Steep partly wooded 1}-Ineh  Originaleirsurvey |88 K & O ... 113 veeere a1t
monntaing (3,000-8,000 #i.). -
Molumant and Bdjauwr, li-Inch  Original airsurvey | 38 N 187 e 26'7
Medinm hills with open
cultivated valleys.
Wasirighiin. Steep wooded li-Inch  Originalsir survey| 88 H - 188 40'3
mountaing  (3,000-10,000
feet),
Tirih. Stecp hills (3,000- 1l4-inch  Revision airsurvey| S8 K & 0O ... 105 crenee 22°0 S -
6,000 feed).
Mokmand and  Bajaur. 1li-ineh  Revision airsurvey| 38 ¥ 192 ceeeus 188
Medium Iills with opoen
cultivated valleys.
K}h_’i[[ber. Medium  rocky 1/26,000 Revision airsurvey| 88 N . 86 | .oeene 867 S svma-
Lills,
Eohat district. Low Rhills 1i-ineh  Ground revision |88 0O . 250 reanes 18 voanrs S
and open valleys,
Peghdwar distriet. Flat 1i-lnch  Ground revision (88 N 400 veeses I'¢ . visens
cultivated plain. :
Fair mapping «  li-inech 838K, N&O 996 - 11°8 The areas mapped include
! old ground surveysand new
surveys from air photos.

TTOM. TVOIHIVEDOLOL A0 IOVIISHY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computation and Mapping. -

03

CoST RATE PrR 5q. M, (or AcrE)
. . OF EACH DESCRIPTION OF WlIRK,
Arens in | 4 oo EXCLUDING PUPILS AND MEN
les .
8Q. TS | e pold UNDER TRAINING, .
Party, Claes of work, Sheet Nos, (‘:;. ”;?.'e‘i:” work per REMARKS,
description "']‘l‘;':,a‘_” _ Mapping
of work. g::,'l:l o:u etqmpu- Total.
HOM=.
S¢. m. [ Sq. m. Rs. Ra, Rs. Fw
‘ . CIRCLE.—
No. 6 Drawing Office.— Coneld.
Map examination ... 1-inch  Shests Ceeeees vevere | eeesne '22 wreer. | Exclndes’I'. A. of Mujor &,
' H. Onrsqn.ul',llzuii nl.g.l,_ﬁ..n.,
, . . ' [
Ditto o #ineh  Sheots TR 07 veree | TOm Bl e N ol
: with triangulation work te
Ditte . o 18-inch  QOantonment maps OTUR U R 419 coesne 111_‘9 carried out by No. 15
. arty.
" Ditto ... .. 16-Inch Queita Civil Sta- wvenee | 1268 P
| ioe tion.
Ditto . ... leinch . Specisl map ... ‘38
Colour Patterns we l-lnch  Sheets P 25
Ditto ... w. iinch  Bheets crenre | menene ‘03
Ditio ... o S-ineh  Guide Map ... 872
Dittoe .. ... 1/26,000 Guide Map ... 1'88 .

Ag0MA TVOIEAVEDOIOL 40 IOVIISAY




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

(osT RATE PKR SQ. M. (0B AGREK)
. OF EACH DVBCRIPTION OF WORK,
Avewsin | o vomm EXCLUDING PUPITS AND MxN
sq. milea | “ 0.0y UNDER TKAINING,
Party. Class of work. Sheet Nos. (z}z'fl:‘i;’) work per REMARKS.
description men i‘fr Manoi
of work, | MOUHY Field apping
or enlnpu- T'otal.
work. tu.t'ioug.l“ ¢
Sq.m. | Sq m.| Re | Bs Rs. | GEODETIC
No. 1 Party.— , BRANCH.
559 Sand hille; 40% undu- }-inch Traverse w |40I& M ... 494 103 287 ‘86 32:3 |No.8D, O. costs for exa-
lating sandy areas, lightly (by Hunter linear | linear per|linear mille , L‘;.‘n;;fi'o"‘:‘r‘;ﬂtg:ﬁg“&f‘:ﬁ';
scrub-covered; 6% kankar Short Bage). miles. | miles. unibi—Hs. 2 639/.cost rate
Rills, per linch and  3-inch
sheets:— Bs. 165 & Re. 212
respectively.
80°%L Sand hills; 20% isola- }-inch Triangulation |40 K .| 1,741 614 23 ‘4 27
ted rocky hille and small
patches of open plains.
30% Sand hills; 25% open }-inch Triangulation |40 K, L & P|23,187 2,567 4 eresen 4
arid plains and isolated (Revision), and 45 A, B,
rocky hills; 45% open wn- yJF&I.
dulating country end low
sand hille.
50% Lightly-wooded Ara- }meh  ‘Triangulation |45L &P .| 4,842 | 1,649 3 I 6
vally hills; 40% broken {Revision), .
ground; 10% flat country
interspersed with hills. 1

"AHOM. TYDIHAVEO0JOL JO ZOVHISEY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Cost RATE PER SQ. M. (OR ACRE)
Aveasi O¥ EACL DESCHIFTION OF WORK,
o os | Out-turn | EXCLUDING PUPILS AND MEN
“ll: :;'r;’) of field UNDER TRAINING.
Party, Clgss of work. Sheot Noa, (';f ench . | York per REMaRES. .
| R o R —
e " | work. [orcompu} Total.
' 8q. m. { Sq. m. Rs. Re. Ra. GEODETIC
No. 1 Party.—Concld. BRANCH. -
| Lontd,
65% Open environs of 4-inch Original survey ... | 45 H 81 20 842°7 70'9 413'8 | By Upper and Lower Sub-
Udaipur city; 20% hills; . ordinates under training.
16% snburbs and congesfed ,
totn.
60% Intricate lightly weod- 1j-lnch  Original swrvey.., |45 H 657 100 869 7'8 44‘7 | By porsonnel mostly under
od hills rising fo £500 truining,
Jeet; 40% open cullivated
valleys and plains.
75% Intricate, wooded Ard- g-lnch Original survey.., (45 H 764 28'8 | 14'8 @ | e By surveyors under trafn-
valli hills; 25% open cul- : , ing.
tivated valleys and plains, ra) Plfappiﬂs not yet taken
70% Open arid pluins; 20% i-inch Original survey... {45 C& D ... | 4,308 87'6 55 211 76
isolated rocky hills; 10%
sand hills.
50% Open jungls; 50% for- i-Inch . Originel survey ... | 54 D .| 4,884 558 68 1'7 86
est-clad slopes of easy hills
{some traversing necessary).

&4
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Areas in

CosT RATE BER 5q, M. (OR ACRE)

OF EACH DESCRIPTION OF WORK,

VI Nyt torn EXCLUDING PUPILS AND MEN
&g, miles | e a3 UNDER THAINING.
Party Class of work. Sheet Nos. (‘;1;?"3:) work per REMARKs.
description ";‘:':ngﬁf " Mapping
of work, ‘l:;erlg or ¢compu- Total.
* tations.
Acres. | Acres, Rs. Rs. Rs. GMIIE(_}
No. 20 (Cantonments) Detachment.— BRANCH.—
Contd,
Cantorenents (Plains). 60% 18-inch  Traverse |45 J, 55 M...| 11,946 | 1,210°8 10 03 1'3 | Nashvabdd and Jubbulpore
open and $0% congested. . Contonments. Kxcludes
54 L.)M. traversiug done
for change of boundaries
of Jhiinsi, Delhi and Luns.
downe Cantunmeuts,
Cantonments (Hills), About 32-inch Traverse « |58 O . 166 108'8 1'9 09 2-8 [ Chaubattia Government Or-
70% terraced area and 305 . chard (Fruit Research Sta-
heavily wooded. tion).
Cantonments (Plainsg). Con- 64-inch Traverse we |46 J, 656 M... 292 74'2 85 01 3'6 | Nasiribid and Jubbulpore
gested areas. . Cuntonment Bezirs,
Cantonments (Hills), Steep 64-inch ‘Traverse ..|630 . 8 400 160 1°5 17'56 ([Naini Til  Cantonment
and intricate hills, inter- Bazr, .
spersed with nilis.
Cantonments (Plaing), Awver- 16.ineh  Levelling . |45 J, 55 M., | 12,270 | 6,185%0 0’1 SR 01 (Nasiribid and Jebbulpore
age congestion, Cantonments.

HHOM TVOTHIVEDOJOL 40 LOVLLSAY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.’

CosT RATZ PRR 85q. M. (0R AORK)
—_ OF RACH DRSCRIPTION OF WUKE,
TEUS 1) b turn EXVLUDING PUPILS AND MKN
sy, milen [ S0 UNDER TRAINING,
Party. Clasa of work, Sheat Nos, (?,';: :z:?: ) work per . REMARES.
de:eripl;;un lun::::lll;)l?r Field Mupping
of work. - i
' o work, [orcompu-|  Total.
Acres, | Acres. Rs. Rs. Rs. GEQODETIC
No. 20 (Cantonments) Detachment.—Conold. BRANCH.—
. Concid.
Cantonments (Plains). - 60% 16-inch Re-survey .. |58 G, J, P &| 18,128 1777 21 15 3'6 | Sahiranpur Remount Depit,
open and 40% congested. 79 B. Dehra Diin, Bareilly and
Barnckpore Cantonments
and  Ishupore Factory
Luonda.

Cantonments (Hills), Sfeep 16-Inich Re-survey v |83 0 . 709 84'7 46 80 7'6 | Nuini T4l Cuntonment.
and intricate hills, heavily
wooded and interapersed
with nalas.

Canfommnents (Hills). About 32-Ineh  Original survey... [ 53 0 166 21'5 | 270 4'8% | 318 C"“‘“l_‘aati,i“ %“"‘meﬂt Or-
70% terraced areq and 36% ' | ol d (IFruit Rescarch Sta.
heavily wooded. *Drawn on 128" scale.

Cantonments (Hilis). Con- 64-Inch  Original survey ... | 53 O . 8 87| 8T8 10'5 47'8 |MNaini Til Cantonment
gested hilly area, tnter- . Bizar.
apersed with decp nilds .
having numerous falls.

Cantonments (Plaing). 60% 64-Inch  Re-survey . |58 T, P&ETOB 129 o8 19'1 12'9 82'0 |Dehra Diin, Bareilly and
open and 40% congested. Barrackpore Cantonment
NZATS,

~OM TYOTHIVIDOIOL 40 IOVUISIV
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Areas in

Cosr RATE PEE 50. M. (on ACkE)
OF EACH DESCRIFTION OF WORK,

ileg | Out-turn EXCLUDING PUPILH AND MEN
o :;‘r::) of field UNDER TRAINING,
Party. Claea of work. Bheet Noa, (gf anch | Work per REMARKS.
de}cription I:g?;lt o 1 | Mepping
of work. * Fi .
work, |oFcumpu-f  otal.
EASTERN CIRCLE OFFICE.— S¢ m.|Sq m.| Bs | Re | Rs Eﬁ%{gum
2 ngested city arew, 16-inch  Traverse for|79 B e &8 53'0 152 78 . 230 L ——
?éwzorg;o c%ngested yurbm;. alr surveys. linear | linear per| linear |mile, Kfﬁicg‘t‘g'_‘u schome, near
area and 70% open ared. miles, | miles.
V Ditto. 16-inch Survey on recti- |79 B .. 82 768 564’3 221°5 7858 Ditto,
fications  (air 8q. m. | acres,
photography). (2,048
acres).
No 4 Party.— .
Low jungle covered hills ... l-inch Triangulation (72 K . 875 439'8 17 0'4 o-1.
Plains, mostly open and culs 1-inch Traverse w |26 EK&OQ...]| 6,810 259'4 27 1'1 38
tivated. (2,241 (84'8
L. wiles).|L-. miles). , ‘
Plains, mostly open and cul- 1-Ilneh  Original Survey [7T2C &G ...| 2,680 28'5 128 g1l 20'9 () The totrl cost of map.
oy : ping and evlour pat-
tivated, Surveyed by re- ' terns m No. 5 Drow.
gection Jfrom auxiliqry ing Otlico was Rs. 447,
points fized from traverse
control.
Ditto. l1-inch  Supplementary |72 G o | 2,422 850 182 g1l 213
Burvey.

“MEOM TVOIHIVIDOIOL 40 IOVHISAV




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

CosT gaTE PEE 8¢. M. (0B ACRE)
Areas in OF EACH DPESCRIPTION OF WORK,
' 5q, miles ggbi-ihﬁn EXCLUDING FUPILB AND MEN
Party. Class of work, Shect Noa, ('ﬁ ':2:3:’ work per ONDER TRAINING. Reatarks,
degcripbion# nan El‘:r
of work, | month. Field Mapping Total
or compu- 0 .
work, | % tions.
No, 5 Party Sq, m. | 8q. m.| Rs. | Ra Rs. | EBASTERN
X — CIRCLHE.
80% Rocky hills olad with 14nch  Trianguwlation [84L,0&P..| 5476 211 49 36 85 Contd.
mized jungle, 20% rooky
kills with less jungle, and .
mors scattored. :
40% Undulating jungle, 60% 1-inch Traverse |64 0 e 448%* 76 27 10 87 |*Abont 1,100 squave miles,
cultivated plaing with fair- linear | linear £ About 83 square miles.
ly abundent tree growth. miles. | miles. - Cost rate figures include a
Average length of traverse short series of triangu.
lines throughout the area tation t:?n?unﬁ:f:nw'bh
52°5 chains, Includes postpointing at
25% very congested oify area, 18-inch Traverse for|5s50 ver 62t 23} 176 1'8 194 ' zuuch:ﬁg‘o’“l‘):’im‘“g" i:'
10% lesz congesied urban Alr Survey. linear | linear §N;"“’“l' n be giv.
area, 65% open area. miles. | miles. th?:ega? pmlf'bﬁﬁnﬁf
80% dense jungle, 10% open eeese Boundary de-(64I&J7 ... 58§ 20 84’8 g gle) 885 ary traverse. Includes
cultivated area. marecation linear | linear dempreation.
- . and traverse. miles. | miles. ) |[Partly sssisted by reduo-
‘@W;t @lg;atfd,plaig;al, 14nch  Original survey...| 64 K e | 4429 821% 120 | 10%@ 225 surveys prior to
cultivated plains with . )
Jairly  abundant  tres 1[E:;ﬁdl.°:moi::ﬁf: & men
- growth. 35% undulating $Includes days lost through
- qungle with frequent hills.|| sickness which is a fre-
: guent concomitant of
worlk in this area.

ta) The totsl cost of mapping and colour patterns in No. § Drawing Oftice was Ra, 305.

9%
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TABLE C.—At:eas, out-turns and cost rates of Surveys, Computations and Mapping,

CosT RATE PER 3q. M. (0r ACRE)

Areas in OF BACH DESCRIFTION OF WORK,
8q. miles Out-tura EXCLUDING PUPILS AND MEN
(or neres) of field UNDER TRAINING.
Party, Class of work. Shest Nos. of each’ | Work per REMARKS,
description| TN Por .
ofwork. | MR | miaa | NopERE | g
N ‘ work. tutions, -
No. 12 Party.— Sg. m, | 8q. m.| Rs, Rs. Rs. EASTERN
‘ OIRCLE.—
Hills up to 4,000 feet mostly %-inch Triangulation |84 C e | 8,746 232'8 4'84 1'04 538 ——
densely wooded and sparse- - GQM;
Iy vopulated.
60% Flat jungle-clad coun- 1-inch Traverse .. |[84B o a8 80'66 | 10'98 811 1409
try with intricate ndlds Linear
and small hills, 40% oul- miles,
tivation,
5®
80% Pzar"al?ldrﬂ'f;lg;; of dem; {-Ineh  QOriginal survey .. | 84 A,B& E ... | 5,879(2) 23: | 14'09 g82dy 1791 |4 Infoludea 414 sq.dmiles
jungle ¢lad hills up or mapping durng
2,000 feet divided by deep repens ]};;325 i‘;ﬂf&:ﬁ;
nalids, Survey largely by der training.
plane {table resection and . @) 0:&;::-; for I:Em'eyors
Jacilitated bg:ﬁz Jham” eul- ::iit‘:'orlﬂns on blue
tivation. 2 ow ex- ttarn £
tremely heavily wooded @ Ogtm ANE & OR
hills where absence of working on blue prints
“iham" mecessitated much '
plane-table traverse. |
: 3 . . ’ . #Includes 1 shest contain-
| Gompiled mapping we 3-inch  Sheets e [TOM&BLAL., (44,363 Jf e | e 198 196 | a6/, 1-tnoh original
. H . shts,, BUTYvOY.

() The total cost of mapping and colour patterns in No. 5 Drawing Office wus Be, 367,
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TABLE C.—Areas, out-turns and cost rates of Survéys, Computations and Mapping,.

Areas in

CosT RATE PR 8q. M. (or Acne)
OF EACH DESCRIPTION OF WORK,

&q. miles Cot-turn EXCLUDING PUPILS AND MEN
. {or nores) | OF field UNGER TRALNING,
Party. Class of Work. . Bheet Nos, of engh | WOtk per REMARKS,
description numpﬁr .
of work. | mont Field | Mopping
work, |OFf vompu- Total.
* tations.

No. 8 (South India) Party.— Sq. m, | 8¢. m.} Rs. Re. Rs. |INDE-

'| Hilly country with peaks up 1-inch  Triangulation’ [85I&M .| 6,784 | 8000 247 0’36 2-83 PENDENT NDENT
to 4,000 Jfset and desp . PARTIES,
vallsys; ofien heavily —_—
wooded. Sparesly inha-
bited by Rill tribes, and
very unhealthy.

Hilly country with peaksup 1-Inch  Correclion survey | T4 A ves 54 90°0 507 875%] 13-B0 |%Inciudes cost of colour
to 3,000 feet and small patterna, .
cultivated areas invalleys,

Reserved Foresls about 50% 1-inch Supplementary [T4 A . 892 28'7 15'91 873% 24-64
Aat sal jungle and 50% survey,.
killy, .

4% oultivated plains with l-dneh  Originalsurvey... [T4A & B .. | 4,488 19'B 28'61 8'78% 82-34
dsolated Rills up to 1,500 i
Jeet, 60% FRilly couniry
with peaks rizsing to 4,000
Jeet) soms dense gjungle
and some ocultivated areas,
mostly lemporary; little
traversing neceseary.

8%
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping,

Cost rATE PER 4. M, (OR ACRE)

OF EACH DESCRIPTION OF WORK,

‘ ?m”'ﬂi;: Out-turn | EXCLUDING PUPILE AND MEN.
(.‘.1;3 ;';m] of fleld UNDER TRAINING,
Party. Class of work, Shaet Noa. of each | Work per Reuargs,
¢ deseription] MAN a:r .
: ofwork.) TR | mield | JBEREE | g
work. | “tations. )
. Sq. m. | 8¢. m. | Rs. Ra. Ras. INDE-
No. 6 (South India) Party.—Conc/d, _ PENDENT
{inch  Compiled mapping} 65 & 74  ...| 10shts.| weeee | sueeen 2'02% 202 PARTIES.—
- Contd,
j-inch  Compiled mapping| 65 e | 1sht. | ..uee arien 0'50* 05 |*inclndes cost of colour
. k L patterna,
No. 10 (Burma) Party.
Mainly wooded hills from  l-inch Triangulation (93 B,C&D...| 6,118 350 870 2'05 5756
4,060 to 6,000 feet Nigh
and flab culfivated land
in the valley of the Irra-
waddy River,
Low intricate wooded hills 1-inch Triangulation |84 H e | 200 462 268 | ceenns 2-68
and open oultivated plaing, (Supplement- . +1It ig not possible to give
' : ary). the ares in square imlas
Flat oultivated country .. Llinch  Traverse ..|98B,C&D..| 119} 88| 2219 | 574| 2793 [ sethelmromsework mas
. linsar linear ment points in the ares
miles. | miles. trian
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TABLE C.—Areas out-turns and Cost rates of Surveys, Computations and Mapping.

Cosr RATE PER 5Q. M. (OR AcRg)
OF EACH DESCRIPTION OF WORK,

Ont-turn EXCLUDING PUFPILS AND MEN
of tiold UNDER TRAINING.
Party. Clnsa of work, work per Remangs.
| bk -
ot (2]
Sq. m. Rs, Rs. Ras. INDE-
PENDENT
No. 10 (Burma) Perty.—Concld, et el S,
( ) y PARTIES.—
Steep hills viving fo over 4-Inch  Originalsurvey... |84 F,G& H... 1020 | 965 279 | 12-44 Coneld,
10,000 feet partly open
and partly wooded. Com-
munications poor.
Low densely wooded ridges 14nch  Originalsurvey ... 28'2 | 2369 864 | 32-33
with flat cultivated land
between.
Fair drawing ... we ldneh  Compiled mapping ceeens | - 408 409
Ditto aas «w. #-inch ditto 841&94C... crnens sesnae 180 1'80
Ditte ... $inch ditto 88L &N, 027 056 0'56 | Total Coat of Otice Copy
' corrections & miscellane-
Proparation of ror veene | 18787 | 137-87 | ©us work Ra, 15,653,
Colour Patterns. per sheat.per sheet,

oe
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V.—SURVEY REPORTS, FRONTIER OIRCLE.

.__ { Colonel §. W, Sackrille Hamilton, D.8.0., to 6-6-35,
DIRECTORS: / I.t.-Colonel C. M. Thompson, I.A., from 7-6-33,

43. Summary.—The units administered by the Frontier Circle
were ‘A’ and ‘E’ Companies, No. 18 Party, No. 6 Drawing Office and
No. 23 Party up to its disbandment on Ist April.

44, Training.—Two Class I Officers on probation received train-
ing in air survey.

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

45. Special.—The Officer Commanding, ‘E’ Survey Company,
took part in the Western Command Exercise held around Quetta between
22nd and 24th October 1934. During the year the Staff College senior
students visited his office for brief lcctures, and demonstmtlons of map
making and reproduction.

‘E’ Survey Company was severely affected by the disastrous Quetia
Earthquake which occurred on 81st May., Four members of the Com-
pany lost their lives in the city and the office building was rendered
unsafe for further occupation.

48. Areas Surveyed.—

580 sq. miles of triangulation,
80 linear miles of traversing,
12 linear miles of cantonment boundary traverse,
100 Linear miles of settlement traverse.
6,228 sq. miles of }-inch original survey.
1,790 sq. miles of 1-inch original survey.
269 sq. miles of 1-inch ormmal survey (friangulated and
photographed from the air).
168 sq. miles of 1}-inch resurvey.
8 8q. miles of 16-inch resurvey.
484 sq. miles of 1-inch resurvey.
257 sq. miles of 1-inch supplementary survey.
767 sq. miles of 1-inch revision survey.
1-inch correction surveys of ¢ sheetas.
By No. 18 (Air Survey) Party.—
388 sq. miles compiled (original survey).
383 sq. miles compiled (revision survey).

‘A? Survey Company.

Mr. W. H. Strong, M.B.8., t0 1-1.35,
Officer Commanding.— Lt.-Colonel Q. Slater, M.C., K.E., from 2-1.85 to 3.8-35.
ieut. C, A. Biddle, k.2., from 4.8-35,

47, General.—The party continued surveys in Ferozepore,
Jullundur, K&ngra, Montgomery, Multin and Muzaffargarh districts and
in- Bahawalpur, Chamba, Fandkot Kalsia, and Mandi States of the Punjab
and in Bikaner State of Rajputana.
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In addition, correction surveys were carried out in Amritsar,
Hoshidrpur, Jullundur and Ludhiana districts and in Kapurthala State
of the Punjab. .

Triangulation and traverse for rext season’s survey were carried out
in Dera Ghazi Khan disirict and Bahdwalpur State of the Punjub. A
small area in the neighbourhood of Bikiner City was also triangulated
to provide a framework for a special survey of that city. This survey
was completed during the year under report.

Towards the end of the field season a traverse camp was formed
for fixing points for a settlement survey short'y to be undertaken in the
Kingra district of the Punjab.

Field headquarters opened at Ferozepore Cantonment on 16th
October and closed on 15th April. ‘

48. Personnel.—The average strength of the Company during
the year was one Class I, 3 Class II, 6 U. S, Officers, 28 surveyors,
1 traverser, 1 draftsman, 6 computers, 3 clerks and 13 soldier surveyors.

Messrs. O. D. Jackson (Class II) and Muzaffar Huszin (U. 8. S.)
joined ‘A’ Company from No. 23 Party and No. -18 Party respectively
in October and Mr. E. R. Wilson, B.o. (Class II) in December.

Mr. Mohd. Najamuddin, B.A. (Class II) was transferred to ‘E’ Company
in December and Messrs. W. H. Strong, M B.E. (Class II) and Muzaffar
Husain (U. 8. 8.) to No. 8 Drawing Office in January and June respectively.

49. Arveas Surveyed.—
580 sq. miles of triangulation.
80 linear miles of traversing.

100 linear miles of settlement traverse.
6,228 sq. miles of }-inch original survey.
1,789 sq. miles of I-inch original survey.

168 sg. miles of 1}-inch resurvey.

434 sq. miles of 1-inch resurvey.

257 sq. miles of 1-inch supplementary survey.

787 5q. miles of 1-inch revision survey.

6 sheets of 1-inch correction surveys.

50. TField work was organiced as follows :—
Camp (1) under Rai Sahib Chuni Lal Kapur with Mr. I. K.
Ponnappa and 10 surveyors completed 1,037 square miles of §-inch original
m;r;ey, ]:,725 square C;mles of 1-inch original survey, 344 square miles
ol l-mch re-survey and 257 square miles of 1-i
in sheets 39 N and 44 C.and (g o 1inch supplomentary ey
o Bu(;‘;a:np €] unc':e:- é&[srl ;) D. Jackson with Mr, Muzaffar Husain and
yors complete. 1 i -i igi : i
chosts 43 GO é) R sqt}are miles of }-inch original survey in
Camp (3) under Mr., Sardar Khan assisted by Mr. Mohd. Akb
was orgunised for training in the Kz‘mgra’. valley and iyn \paz'-ts Zf bham{::
and ]Mandl ftutes. One‘ surveyor and 6 second year soldier surveyors
codmp eted 258 square miles of 1. and 1}-inch resurvey in sheet Wi
52 D. F1ve_ first year soldier surveyors and one computer received
Instruction and did independent work in the Same area.
Wi Camp (4) ‘under Mr, Mohd. Najamuddin, B.a. succeeded by Mr. E. R.
son, B.A. with 8 surveyors completed 767 equare miles of revision
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sirvey in sheets 44 J, M and N, together with 8 sheets of correction
gurveys in sheet 44 M, The basis of the revision survey was 4-inch
survey done by No. 23 Party during season 1931-32 for the Punjab
Irrigation Department. A drawing section of 6 surveyors and 1
draftsman also formed part of the camp and completed 4 sheets of
mapping left over from recess. '

Triangulation.—Mr. Bashiruilah Khan completed 580 square miles
of triangulation in all. Of this, 80 square miles in sheets 44 H and 45 E,
was for a special survey of Bikaner city; and the remainder, in sheet
39 P, for surveys to be carried out next field season.

Traversing —The north west corner of sheet 89 L, which falls in
next season’s survey ares, required supplementary triangulation. Owing
to excessive tree growth it was found cheaper to traverse the area and
Mr. Bashirullah Khan completed 80 linear miles of traverse in this area.

Special surveys.—-An area of 64 square miles of I-inch original
survey round Bikaner city in sheets 44 H and 45 E was completed by 2
surveyors supervised by Mr. Muzaffar Husain. This survey is for a
special map with contours at 10 feet intervals required on payment by
Bikaner:State.

At the request of the Punjab Government a traverse camp of 3
traversers and 3 computers was formed towards the end of the field
season to undertake the traverse for seftlement purposes of 30 small
villages in the Kangra district. This work wae supervised by Rai Sahib
Chuni Lal Kapur and 100 linear miles of traverse, together with its com-
putations and plotting, was completed during the month of August.

Deseription of Counitry.—In the neighbourhood of the Sutlej the
country is thickly populated and intensively cultivated. Im addition to
numerous wells there is now a rectangular net work of field distributaries
fed by canals controlled at their head works by the various barrages
across the Sutlej itself. The alignments of the old inundation canals
- are marked by high banks which wind apparenily haphazard across the
country or have been realigned to form modern canals, South of this
the country is desert in process of reclamation. Large areas of sand
dunes, mostly sparsely covered with shrubs but a few sterile and shifting,
are interspersed with areas of pat now canalised and cultivated. The
banks of the old taubas are fast disappearing as the water supply now
depends chiefly on deep tanks suppiied from canals, In out of the way
places the old and bitter wells are still in use, but near the canals the
wells are gradually becoming sweeter. There are no signe of the actual
bed of the old Hakra or Ghaggar river; but the area through which it
flowed is marked mow by a broad canalised and cultivated rift between
sand hills, which in the south rise to two hundred feet above the plain.
The whole area except for some of the larger dune areas has been rec-
tangulated and this formed the basis of the survey.

51. Recess Duties,—Including arrears the Company had a total
of 27 sheets to be mapped during the recess. Of these 23 sheets were
completed by four drawing sections. The remainder will be completed
during the coming field season.

Computations, Owing to the formation of the traverse camp men-
tioned above the computation section during most of the recess was
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reduced to Mr. Saiyid Irshad Ahmad, B.A., and 1 computer. All !ih comé
putation work for the coming field season was completed by the en
of recess.

‘E? Survey Company.
‘Qfficer Commanding.—Major T, M, M. Penney, R.E.

52. General.—Due to the accumulation of arrears of mapping
the Company did not take the field as a whole during the year under
report but was concentrated in Quetta on fair drawing, both during the
field season and during recess.

Some survey work was done however both as departmental and
oxtra departmental jobs. ]

In lisison with the R. A. F. and as training in air survey for both
the R. A. F. and this unit, one 1-inch sheet was photographed, triangul-,
ated, snd had its detail checked on the ground. Corrections to the
Quetta Cantonment map were verified on the ground and the fair sheets
brought up to date. An extra departmental spot level survey was carried
out in the neighbourbood of Pishin. The Fort Sandeman Cantonment
was re-surveyed on behalf of No. 20 (Cantonments) Detachment. One
or two other small surveys were carried out as paid for works, while
numerous small jobs, such as fixing bearing pickets for the Royal Artil-
lery aad range taking for range finder testing ranges, were undertaken
for the Army. -

The Officer Commanding took part in the capacity of Deputy Director
of Surveys in the Western Command Exercise, while a selected number
of surveyors and computers carried out a small triangulation exercise
with signallers kindly lent by the 2nd Indian Divisional Signals.

One surveyor went on deputation with Dr. Visser's 1935 Himalayan
expedition.

53. Quetta Earthquake.—The Company was severely affected
by the disastrous earthquake which occurred in the early hours of 81st
May. The office building being situated in the 507 zone was very seve-
rely shaken and will require complete reconstruction or earthquake-proof
lines. Practically the whole of the personmnel were living in the 100%
zone in the city, and suffered very great loss both in relatives and per-
sonal property. Fortunately, only four men of the Company lost their
lives while one was severely injured.

The survivors of all families were evacuated from Quetta, and the
whole Company lived and worked in tents throughout the remainder of
the recess season,

The emergent demands of the Civil and Military authorities for sur-
veys and maps, arising out of the earthquake, caused extra departmental
work to be greatly increased. A special rectangulation survey was
carried out to assist in siting the temporary Quetta City, special maps
and plans for the Earthquake Claims Commissioner were drawn and
reproduced and special skeleton plans of the Cantonment for the Quetta
Cantonment Reconstruction Committes were prepared. Demands for
large scale maps of Queita Cantonment, and Civil area, and of the sur-
rounding country including all adjacent villages, were heavy during the
first few days after the disaster. These were mei immediately, though
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the press room was severely shaken ard not really #afe for work, in view
of recurring shocks. To refute current rumours that the earthquake
had altered the position and heights of the surrounding hills, and to enable
an up-to-date report on triangulation stations and bench marks to be
submitted, a special re-triangulation of the adjoining hills was carried out,
and the levels of bench marks in the city area were checked.

54. Personnel,—The average sirength during the year was
2 Class I officers, 2 Class 11, 8 Upper Subordinate officers and 19 Lower
Subordinates (excluding 3 clerks, 2 computers and 15 reproduction
section personnel).

One clerk, one computer, one surveyor and one member of the
Reproduction Section were killed in the earthquake.

.Lieut. J. 8. O. Jelly proceeded on leave for 3 months from 2nd
January. Mr, H. M. Critchell proceeded on 4 months leave from 12th
November prior to transfer to No. 6 Drawing Office.

Mr. Chowdhury Mchd. Aslam proceeded on three months sick leave
from 7th June due to injuries received in the earthquake.

55. Areas surveyed.—262 square miles round Jacobabad
were triangulated, and photographed from the air, and visited on the
ground for classification of detail, and the air survey map compiled.
3 square miles on the 16-inch scale were resurveyed in Fort Sandeman
Cantonment and 12 linear miles of cantonment boundary traversed.

An area of one square mile was rectangulaied and surveyed on the
82 inch scale near the Murree Brewery on the outskirts of Quetta, to
assist in laying out the temporary Quetta City area.

56. Field Work.—Apart from the work mentioned above no
field work was done. The ground work for the air survey of the
Jacobdbdd area in 39 D/7 was carried out by Mr. Khushal Khan -
(U.S. 8.) and 2 surveyors during Januwary and February, while the
Fort Sandeman work was done by Mr. Chiragh Shah (U. 8. 8.) and
2 surveyors during April, May and June,

Nature of country surveyed.—Dead flat plain, partly desert and
partly irrigated round Jacobdbad, snd ordinary fairly flat cantonment
area at Fort Sandeman.

57. Office Work.—The normal drawing work was divided into
two sections. No. (I) Section under Mr. Najamuddin consisted on an
average of 9 draftemen. No. (£) Section was under Mr. Critchell assisted
by Mr. Vidya Dhar Chopra who took over the section on Mr H. M.
Critchell’s proceeding on leave until Mr. Chowdhury Muhammad Aslam
joined on 15th April. The section consisted on an average of 9
draftsmen. 17 Fair sheets of arrears mapping were completed between
the two sections throughout the year.

A large number of special maps and plans were drawn to meet
reguirements due to the earthquake, especially large scale plans of the
various city wards for use in connections with salvage operations in
Quetta City. )

Lieut. J. 8. O. Jelly generally supervised the computing section,
the air survey work and the reproduction section, and was available
for experimental work and miscellaneous jobs required by the Army
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and for military training. His services were also lent to the military
authorities during the week following the earthquake to assist in super-
vising the many engineering jobs urgently required at that time.

58. Reproduction Section.—This section under Litho-drafts-
man Shshabuddin was employed on miscellaneous work throughout
the year, the largest single job being the printing of 98 sets of deh
maps for the Irrigation Department.

The saction was very fully employed from the day of the earthquake
onwards in printing the various special maps and plans referred to
above, When the earthquake occurred revised 16-inch maps of the
Quetta Cantonment and Civil Station, as well as the new 1/25,000
Guide map, were under publication in Dehra Din and Caleutta; no pub-
lished copies on these scales were available. To meet the immediate
demand for large scale maps, the Reproduction Section were able to use
preliminary plates which had been made in Quet{a before the material for
the 16-inch and 1/25,000 maps had been sent for publication; they were
thereby able to meet all demands made by the Civil and Military
authorities,

59. Military Training.—Senior surveyors were given a short
course in triangulation and traverse, rapid 1/25,000 scale plane-tabling
and advanced triangulation with signallers.

No. 18 (Air Survey) Party.

Captain D. R. Crone, R.E., to 18.3.85,

(4] 3 - .
fficer in charge. {Lleub. R. C. N. Jenney, &.E., from 14.3.85.

60. General.—Recess and field headquarters remained at Murree
and Risalpur respectively, the latter opening on 20th October and
closing on 6th May.

61, Personnel.—The average strength of the party was 2
Class I, 2 Class II, 8 U. 8. officers and 17 Lower Subordinates
(exeluding clerks and reproduction personnel), ‘ '

Mr. E. R. Wilson, B.4., joined the ‘Party on 1st October for training,
was transferred to ‘A’ Company on 7th December, and iramsferred
back to No. 18 Party on 20th May.

Mr. N. D. Joshi, B.A., joined the Party for training on 28th
November, i}
62, Areas Surveyed.—
388 square niles compiled (original survey).
383 square miles compiled (revision survey).

83, Field Work.—No. 1 Wing Station, R. A. F., Kohat, supplied
oblique photographs with the F/8 camera of 129 linear flying miles in
tnba?en;t‘ovry 1nssheet BSRK & H for height determination.

0. Ing Station, R. A. F. Risalpur supplied oblique photo h
with the F/8 i i iles i %8 N for beinht
determi:al;icl) n.camera of 112 linear flying miles in sheet 88 N for height

Experimental work with the 20-inch lens and infra-red filter was

continued, but difficulties we i ibrati i
o blun;d image. o encountered owmg to v1bra.t1on! resultmg_



SURVEY REPORTS, FRONTIER CIRCLE. a7

A modified mounting for the F/8 camera for use with the Ross
6-inch E. M. I. lens was designed by No. 2 Wing Station, R. A. F.
Risalpur.

64. Compilation.—The compilation of a special map for Northern
Command was completed in January. For the method of reproduction
seo page 70 para. 131. ' )

The remaining compilation carried out was for the greater part the
completion for contours of the previous year’s outline compilations, by
the method of survey from oblique photographs. :

205 square miles were compiled for detail only from air photos taken
in previous years.

Fair mapping.—583 square miles compiled from air photos in pre-
vious years have been fair mapped during the year under report.

85. - Photographic Equipment and Instruments.—A Wild
air camera with its accessories was purchased by the Department.

One model of the Zeiss folding mirror stereoscope with tracing
stereometer attachment was received during the year. This instrument
proved most useful for the examination of photographs by the officer
in charge and section officer.

86. Training.--Lieuts. C. A. Biddle, R.E,and D. E. O, Thaekwell;
R.E., were trained in methods of air survey during recess.

87. Nowshera Air Survey ExXercise.—This exercise was
carried out in January-February 1935. The primary object was the rapid
production of 1/50,000 standard maps and a 1/25,000 battle map,
Incidental objects were to test the Indian oblique method of fixing spot
heights under active service conditions and to ascertain the value to the
R. A. of copies, on the 1/25,000 scale, of the air survey compilation
during the making of the 1/50,000 standard map. Extracts from this
report will be published in due course. ) -

68. Reproduction Section.—For details of the work of the
reproduction section see page 70.
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No, 1 Party.

Officer in charge.—Captain H. W. Wright, r.E.

69. Geoneral.—The party carried out operstions in the Punjab
States, Rajputina and Cenfral India Agencies, Gwnl.ior, the Bombay
Prosidency, the States of Western India and in Bareda in sheets 40 I, K,
L,M P, 45A, B,C,D,E F H L Pond 54 D. ] ]

At the end of August a small Camp took the field for high mountain
surveys in sheeis 53 I, J, M and N. The ares, which is to be surveyed
on #-inch scale for }-inch maps, comprised the uppermost part of the
Bhagirathi basin north of the Bandarp@inch, Gangotri, Kedirnath and
Badrinth massifs as far as the Tibetan Border.

This work will be described in the General Report'for 1936-37.

Both Jodhpur and Tonk States contributed at the full rates for surveys
carried out for them.

The officer in charge continued personal negotiations for contribu-
tions to surveys with the admiaistrations of Indian States and his pro- -
posals have already been accepted by one state and have received promises
in others.

The field headquarters of the party by permission of H., H. the
Maharana of Mewar continned to be at Udaipur (Udaipur or Mewar State) .
throughout the season from 15th October 1934 to 14th April 1935; on
the conclusion of field work, all equipment was moved to Jodhpur, the
future headquarters. , '

Personmnel.—The field strength of the party was 1 Class I, 5 Class II,

2 Class II probationers, 6 Upper Subordinate Officers and 39 Lower
Bubordinates. - -

70. Areas surveyed.—

4-inch original survey ... 31 square miles.

1}-inch original survey ... .. BBT »
§-inch original survey .., 764 "
}-inch original sarvey ... . 8,642

L L

71. Field work was organised as follows:—

Camp (1).—Mr. A. A, Graham (Class II) with 12 surveyors complet-
ed the original survey of 4,308 square miles on the 3-inch scale in
the states of Jodhpur, Palanpur and Sirohi in sheets 45 C and D.

The area is typical of the arid flat country which largely comprises
Jodhpur State, interspersed however with isolated groups of bold rocky
mountains, and tending to desert conditions on the west.

Camp (2).—Mr. J. B. Lal (Class IT) agsisted by Mr. B. B. Kuttappa
(U. 8. 8), and 12 surveyors completed 4,334 square miles of }-inch
original surveys in the states of Indore, Khilchipur, Rajgarb, Jhalawar,
Kotah, Tonk and Gwalior in sheet 54 D; the country is undulating inter-

sected by steeply-banked big rivers and includes extensive areas of
Jungle-clad hills, .
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Camp (3).—Mr. J. C. Rosa (Class 1I), with 2 Class II probationers,
1 U. 8. 8. officer and 10 surveyors completed 764 square miles of 3-inch
and 317 square miles of 13-inch original surveys in the states of Jodhpur,
Udaipur and Sirohi in sheet 45 H.

The camp consisted mostly of personnel under training; the area is
in the wildest tracts of the little known Arivalli mountains,

Camp (4)—Mr. M. W. Kalappa (U. 8. 8.), with 3 U, 8. §. officers
and one lower subordinate under training completed 31 square miles of
4-inch original surveys for the preparation of the Udaipur Guide Map,
and 240 squere miles on the 1}-inch scale in the neighbourhood of
Udaipur in sheet 45 H.

Triangulation.—Mr. T, M. C. Alexander (Class II), completed 1,741
square miles of original triangulation in sheet 40 K and 9,063 square
miles of revision of old triangulation in sheets 40 K, L and P in Kadi
{Baroda) and Thar Parkar (Sind) and in the states of Jodhpur and
Palanpur and the Sabar Kantha Agency.

1st Clase Surveyor Najmul Husain and Inter Class Surveyor R. K.
Saxena completed 14,124 square miles of triangulation revision in sheets
45 A, B, E, F and I in the states of Bikaner, Jaisalmer and Jodhpur.

These framework officers carried out their work in a semi-desert
country of which the predominant feature was sand formations and in
which water was scarce. : :

Inter Class Surveyor R. K. Saxens also completed 4,342 square
miles of revision of old triangulation in sheets 45 I, and P in the states
of Dangarpur, Gwalior, Indore, Jhalawar, Udaipur, Partibgarh and Tonk
and in fhe Malwa Agency.

Praverse by Hunier Short Base—Mr. M. M. Mudaliar (Class II),
accompanied by 2 computers, provided framework for detail surveys of
8,453 square miles in the heart of the Great Indian Desert in sheets 40
I and M in Sukkur Distriet (Sind) and in the states of Bahdwalpur,
Jaisalmer and Jodhpur,

The area comsisted largely of a desert of windblown sand, which
although covered with low coarse vegetation, provided very few identifi-
able points, thus making triangulation both difficult and uneconomical.

Framework was therefore provided by traversing east and west
lines between two flanking Great Trigonometrical series.

Four main traverse lines, each about 120 miles long, approximately
parallel and about 15 miles apart, were run by subtense measurements
of 2 4, 5 or 6 chain Hunter Short Base set up 2, 3 or 4 miles respectively
from each (Wild) theodolite Station.

Computations of each day’s observations were carried out nightly.

Conditions in this desert area were particularly arduous and special
arrangements had to be made for food, water and fuel. Of the 19 camels
employed, 8 died of exhaustion due to lack of adequate fodder and water.

72. Recess duties.—Fair mapping was completed by 3 main
sections under Messrs. T, M, C. Alexander, Jugal Behari Lal and P. C,
Sen QGupta, the latter assisting in the fair mapping supervised by
Messra. J. C. Ross and M. W. Kalappa. i

Framework computations were dealt with by a section under
Mr. I. D. Suri (U.8.5.).
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No. 20 (Cantonments) Detachment.

Mr. 0. N, Pushong, to 9-4-85,

ey in cirargc.—{ w A. A, Grabham, from 10.4.35.

73. Geoneral.—The detachment surveyed cantonments and their
bazars on the 16-inch and 64-incb scales respectively, in accordance with
the programme approved by the Engineer-in-Chief and the Army
Department. -

A gpecial survey on the 32-inch scale, at Chaubattia, was completed
for the Deputy Director, Government Gardens; and a theodolite survey
of 10-14 miles of the re-aligned boundary of Nepal adjoining Bahraich
District was carried out for the Government of the United Provinces.

The field season commenced on the 10th October 1934 and closed
on the 15th April 1935, field headquarters remaining at Dehra Diin.

Pergsonnel.—The field strength was 2 U. S. officers and 32 Lower
Subordinates, including 4 draftsmen and 3 computers employed at field
headquarters; one traverser was temporarily transferred to No. 5 Party
at the beginning of March for abou$ 2 months.

74. Areas surveyed.—
16-imch re-survey.

Bareilly Cantonment . 4,944°5 acres.
Barrackpore ,, .. 1,2625 ,,
Debhra Don  ,, .~ 38,6961
Ishapore Ordnance Factory Lands . 3756
Naini T4l Cantonment w7098
Ssharanpur Remount Depét ... e 2,644°0

Total ... 13,8320 ,,
The above areas include overlaps.

8%2-inch original survey,
Chaubattia Government Orchard ..« 166-8 acres.

64-inch original survey.
Naini Tal Cantonment Bazir

80 acres.
E4-inch ve-survey.
Bareilly Cantonment Bazars 654 acres.
Barrackpore ,, ’ 598 ,,
Debra Din ,, ” 40 ,,

Total e 1202

75. Field work was arranged as follows :—

Camp (1), un:ier Mr. J. A. Cabral with 4 surveyors and 2 traversers,
completed the detail survey of Barrackpore and Ishapore, and the advance
travegmg a(m; levelling of Jubbulpore. ’

amp (%), under Mr. Bakhshi Harnam Singh with 9 surveve d

12) ;ra:lve;s(e;l'ls, cgn;gleigd the detail survey of Bareigily, Naini Tal, gall;;rn::l-
r an aubattia v i |
kel Nasiribid?‘ ernment Orchard, and the advance traversing and

Camp (8), under the officer in charge aesisted by Surve

with 4 surveyors, completed the detail survey of Dehra Dﬁ:{o 4. Francis
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The survey of topographical featurss in the open and hilly areas
of Cantonments was carried out in much greater detail than in the
previous surveys; this was facilitated by theodolite traverses having
been run along all main nalds,

78. Traversing and Levelling.—

9-8 linear miles of traversing was completed for the survey of Chau-
battia Government Orchard,

244-5 linear miles of traversing and 556 linear miles of levelling
were completed for next season’s survey of Jubbulpore and Nasirabad.

9:4 linear miles were fraversed in connection with changes of
cantonment boundaries in Delhi, Jhansi and Lansdowne.

At the request of the Officer Commanding the station, 28 points
were fixed at Dehra Dan for the training of range takers.

77. Recess duties.—Fair mapping was divided into two sec-
tions under Messrs. J. A. Cabral and Bakhshi Harnam Singh.

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

35 sheets on the 16-inch scale of Allahabad, Barrackpore, Fyziabad,
Bareilly and Shahjahinpur Cantonments, Saharanpur Remount Depét,
Ishapore Ordnance Factory Lands, and 5 sheets on the 64-inch scale
of Bareilly, Dehra Din and Naini Til bazire were completed and sent
for publication. -

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




. §Major L H. Jackson, 1.A,, to 11-11-34,
DIRECTOR:—{ ¢l 1. D, Campbell, D.8.0., frour 13-11-34,

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

The Director, Eastern Circle, also acted as technical adviser to the
Government of Assam, and on the request of the C. P. Government,
inspected the survey work in that province.

79. Areas surveyed.—
5,879 sq. miles of }-inch original survey.
7,109 sq. miles of 1-inch original survey.
2,422 sq. miles of 1-inch supplementary survey.

80, Air Survey.—The_control for the air survey of Nagpur City
snd its environs is described in No. 5 Party’s report (p. 46).

The air survey was also carried out of a strip of country east of
Calcutta in connection with the outfall scheme. The method adopted
wag first to photograph a strip 20 miles long by 1 mile wide and provide
& contact mosaic for post-pointing of control and subsequently, rectified
prints for field work on 16-inch scale. With the aid of these prints, the
Outfall Engineer was able to lay out his line on fhe ground, and detail
survey mainly consisting of inking up detail on photos, was thus confined -
to astrip 600 feet wide on either side. The field work was completed by
Mr. Mathur (U. S, 8.) and 1 surveyor and the tracing and reproduction
of the finished map were completed during recess.

81. Training.—In addition to two Class X Officers under training,
6 probationers of Class II Service joined the Circle during the field
geason for training, ‘

No pupils were recrnited during the year under report.

82. Special.—The Director, Eastern Circle, inspected No. 6 (S.1.)
Independent Party in the field,

No. 4 Party.

3 Mz, D. K. Rennick, u.5.E., to 17-3-35,
Officer in "’I""g"--{m. J. Mccmke:,k;u.:;:fmm 16.3.35.
. .'83. General.—The party continued surveys on the 1-inch scale
in Bibar and Orissa and the United Provinces in sheets 72 C and G.
_ The field headquarters opened at Patna on 16th November 1934
and closed on 15th April 1985 on completion of field work.

84, Personnel.—The field strength of the party was1 Class I,

8 Class II (3 under training) and 4 Upper Subordinate officers, 37
surveyors, 4 computers, 3 clerks and 1 store-keeper,

Mr. D. K. Rennick, Mm.8.E., (Class I} proceeded 8 th -
out of India from 18th March, » ( ) proceeded on 8 months leave

My, J. McCraken, m.B.E,, (Class II) joined t .
18th March, ! ; (Class II) joined the party in the field on

g - J- L Sagal (Class ) prossedsd on leave from 3rd April to 7th
v .
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Mr. U. D. Mamgain, B.sc., (U. S. 8.) was temporarily transferred to
No. 5 Party from 26th March and rejoined on 18th June. '

Mr. S. B. P. Mathur, B.se,, {U. 8. 8.) was temporarily transferred
for duty on the Calcutta outfall scheme from 1st February to 31st May,
and Messrs. N. L. Gupta, c.E., M. Alauddin, B.sc. and L. J. Bagnall, B.se.
(Class IX Probationers) joined the Party in November for training. :

85. Area surveyed.—
2,680 square miles of 1-inch original survey.
2,422 square miles of 1-inch supplementary survey.
675 square miles of triangulation for subsequent 1-inch detail
survey.
2,106 linear miles of theodolite traverse for subsequent 1-inch
detail survey. '
135 linear miles of theodolite traverse was carried out in December
1934 and January 1935 for detail survey in the same season.
The triangulation was connected to minor topographical triangula-
tion and the traverse adjusted to G. T. triangulation.

86. Field Work.—The detail survey and the advance triangula-
tion and traverse earried out were distributed and organised as follows:—
Camp (1).—Mr. J. L. Sahgal, (Class IT) with 8 surveyors completed
the I-inch supplementary survey of 1,077 square miles in sheet 72 G, in
the Gaya and Patna districts of Bihar and Orissa. This survey was
carried out on blue prints of the compiled preliminary sheets. The
téetail was found accurate and was of great assistance to surveyors in the
eld. ,
Camp (2).—Mr. F. M. Hawley, (Class II), with Mr. L. J. Bagnall,
B.Sc., (Class II} under training and 10 surveyors completed the 1-inch
original survey of 1,340 square miles in sheets 72 C and 72 G in Ballia
district of the United Provinces and in the Muzaffarpur and Siran
districts of Bibir and Orissa. This survey was carried out on blue prints
of the compiled preliminary sheets. Except for a few main features and
village namee the detail on the blue prints was found inaccurate and of
very little assistance to surveyors in the field.

Camp (3).—Mr. M. M. Ganapathy, B.A., (Class II) with Mr. J. R.
Chibbar (U. 8. 8.) as assistant, Mr. N. L. Gupta, c.E., (Class II) under
training and 10 surveyors completed 268 square miles of 1l-inch original
survey and 1,077 square miles of l-inch supplementary survey in sheet
72 G in the Darbhanga, Gaya, Monghyr and Patna districts of Bihar and
Orissa. The supplementary survey was carried out on blue prints of the
compiled preliminary sheets; the detail, except for changes in the north
bank of the Ganges River was found accurate and was of great assistance
to surveyors in the field. The original survey was also carried out on
blne prints of the compiled preliminary sheets but owing to considerable
changes in the topography the detail on the blue prints was of little or
no assistance to surveyors in the field.

Mr. N. L. Gupta, 0.E., (Class II) contracted lymphangitis in January
and proceeded on leave; he was however able to return and continue his
training before the end of the season.

Towards the end of January, Mr. M. M. Ganapathy, B.A., (Class IT)
made over charge of Camp (3) to Mr. J. R. Chibbar (U. S.8.) and
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took over charge of Camp (6) (Iriangulation and Traverse) for the
remainder of the season. ' _ .

Comp (4).—Mr. Abdul Ahad, B.5c., (Class II) with Mr. Md. Alauddin,
B.8¢., (Class II) under training and 9 surveyors completed 268 square
miles of 1-inch supplementary survey and 1,072 square miles of 1-inch
original survey in sheet 72 G in_the Darbhangs, Muzaffarpur and Patna
districts of Bihar and Orissa. The supplementary survey was carried out
on blue prints of the compiled preliminary sheets. There have been
considerable changes north of the Ganges River, and the detail on the
blie prints was in consequence found to be of very little assistance to
the surveyors in the field. The detail south of the Ganges River was
found accurate. The original survey was carried out on blue prints of
the compiled preliminary sheets. Except for village names and a few
main features there have been considerable changes, and, the detail on
the blue prints was found to be of very little nssistance to surveyors in

the field.

- Towards the end of Februvary, six surveyors were transferred
to this camp from Camps (), (£) and (3) to help complete the 1-inch
original surveys in 62 G/9, 10 and 13 where conditions were more
difficult owing fo the area being heavily congested with village
gites densely surrounded by trees and fruit gardens. :

Camp (6)—Mr. U. D. Mamgain, B.se¢., (U. S. S.) with Messrs.
S. B. P. Mathur, Bse, (U, S. S.) and A. P. Datta, Bse., (U. S. 8.)
5 traversers and 4 computers completed 2,241 linear miles of theodolite
traverse covering an area of 6,310 square milesin 72 Gand 72 K & O
in the Bhagalpur, Darbhangs, Monghyr, Muzaffarpur, Patna, Purnea-and
Santal Parganas districts of Bihdr and Orissa; Mr. U. D. Mamgain, B.Se¢.,
(U. S. 8.) algo completed triangulation for l-inch surveys covering
an area of 675 square miles in sheet 72 K in Monghyr district.

Mr. M. M. Ganapathy, B.A., (Class II) took over charge of Camp (5)
on 8th February from Mr. U. D. Mamgain, B.sec, (U. 8. 8.), who

was then employed on theodolite iraverse for the remainder of the
season. o

87. Description of Couniry.—The area lies in the Gangetic
plain with two main tributaries, the Gogra and Gandak Rivers meeting
the Genges near Chapra and Hajipur respectively. Large areas are
liable to floods during the rains and vemain inundated till about the
end of January, The general nature of the country is flat open plain,
densely populated. In the area of triangulation however, the hills
rise from 150 to 1,600 feet and are fairly well wooded, with sparse
population. '

Road and railway communications are good with several metalled
roads and numerous roads and cart tracks motorable in the dry season.

The country surveyed falls within the earthquake ares of January

1934. Except for a few ruined houses still unrepaired there is no
‘evidence of the damage done,

88. Miscellaneous.—Health.—The health of the party was
generally very eatisfactory., At the beginning of the season most of the
men were inoculated against cholera. In February, plague was prevalent
in‘the area north of the Ganges River. Advantage however was taken
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of the Public Health Depots in the Districte to have the men inoculated
against plague, and there were no casualties.

Weather.—Weather conditions were favourable throughout the field
season except during March and April when they were sgomewhat trying
owing to high winds accompanied by sand and dust.

Khamal.—At the close of the field season the field headquarters
of the Party was removed from Patna to Bhagalpur in the area for survey
in 1935-36. B

. 89. Recess duties.—The' fair mapping was divided into four
sections in charge of Messrs. J. L. Sahgal, F. M. Hawley, M. M,
Ganapathy, B.A,, and Abdul Ahad, B.se., (Class II).

The computing section was in charge of Mr. U. D. Mamgain, B.se,,
(U.8.8). '

All surveys were fair-mapped and all computations completed by the
end of recess.

No. § Party.

Oaptain 1. H. R. Wilson, n.x., to 31.10.34.

Offcer in charge.— {Captain 1. B. P. Augwin, R.K., from 1.11-34.

90. General.—Topographical survey on the scale of 1 ineh to
1 mile was continued in the Raipur and Bilaspur districts of the Central
Provinces, the Sambalpur district of Bihar and Orissa and in the Eastern:
States Agency. The whole of sheet 64 K was surveyed.

Triangulation for topographical survey was carried out in 64 L, O
& P and traverse in 64 O. A length of some 58 miles of boundary

- between the Srinagar and Rimpur tappas of Surguja State was demar-
cated and traversed. Traverse and postpointing of contact prints for
the Air Survey of Nagpur City was carried out.

Field headquarters was at Raipur, at which the field season opened
on 25th October 1934 and closed on 3rd May 1935,

91. Personnel.—The fisld sirength consisted of the officer in
charge, 2 R. E. subalterns on probation, 5 class II officers, 2 class 11
officers on probation, 5 Upper Subordinate officers, 22 surveyors, 2
traversers, 1 computer, 3 clerks and 1 storekeeper.

92. Areas surveyed.—
4,429 square miles of 1-inch original survey.
5,476 square miles of triangulation for 1-inch survey.
443 linear miles of traverse covering about 1,100 square
miles for 1-inch survey.
58 linear miles of traverse for boundary demarcation.
62 linear miles of traverse covering about 32 square miles
for 16-inch air survey.

93. Field work.—The 16 sheets of 64K were divided up

between 3 Camps as follows:— .

Camp (1).—Mr. R. N. Hastir (Class II), with 1 U. S. officer and 7
surveyors carried out the original survey of 1,385 square miles in sheet
64 K, falling in Raipur, Bilaspur and Sambalpur districts and Siramgarh
State.

The country varies between medium jungle elad hills and partly
. cultivated, partly jungled plains. The southern portion of the area is
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traversed by the Great Eastern Road and also contains some eonvenient

dry-weather motor roads. o
Camp headquarters was first at Saraipli and later at Bilaigarh and

Seorindriyan. . . )
Work in this camp was delayed owing to fever and did not finish

until May 10th.

Camp (2)—Mr. C. T. Hurley (Class II) with Mr. G. H. Khan
(Class II), two Class II probationers and 6 surveyors carried out the
original survey of 1,387 square miles in sheet 64 K, falling in Raipur and
Sambalpur districts. Mr, H. H. Phillips (Class II probationer) carried
out 24 miles of supplementary traverse in 64 K/4.

At the end of February one man was withdrawn for the Nagpur Air
Survey traverse and near the end of the season one man was sent to
assist Camp (1) : '

The country is partly densely wooded with medium hills and partly
open, gently undulating plains.

The Great Eastern Road, several minor motorable roads and the
Raipur-Vizienagram branch of the Bengal-Nagpur Railway run through
the ares.

Camp headquarters was at Mahasamund throughout the season.

Camp (3).—Mr. M. A. Khan (Class II) assisted by Mr. K. C. Gosain
(Class II) and 10 surveyors, including 4 under iraining, carried out the
original survey of 1,657 square miles in sheet 64 K falling in Raipur and
Bilaspur districts and Raigarh and Sakti States, The area is- mainly
gently undulating plains about half open and half covered with patches of
jungle and thickly wooded cultivation. The Main Bengal-Nagpur Railway
line and some minor motorable roads run through the west of the area.
In the east communications are poor.

Camp headquarters was first at Baloda Bizar and later at Champa
on the Bengal-Nagpur Railway in sheet 64 J/12. :

Triangulation.—Lt. D. E. O. Thackwell, R.E.,, and Messrs. I. H,
Naquvi and @ 8. Sidhu (U. 8. 8.) triangulated 5,476 square miles in
sheets 64 L, O & P, in the Angul and Sambalpur districts of Bihir and
Orissa, the Bilaspur, and Raipur districts of the Central Provinces and the

_Ganjim district of Madras, and in Baudh, Gangpur, Kilabandi, Patna
Rairakhol, Raigarh, Sakti, Sarangarh and Sonepur States, for detail
survey in subsequent seasoms. Lt. C. A. Biddle, R.E., and Messrs. N. C.
Naug and A. R. Khan (U. S. 8.) assisted in the reconnaissance for this
triangulation but were unable to complete their work owing to malaria.
The country is mainly medium wooded Lills, with indifferent communi-
cations. The triangulation in 64 O completes a connecting link between
the Bilaspur and Sambalpur geodetic meridional series.

Troverse.—443 linear miles, covering about 1,100 square miles were
traversed in sheet 64 O in Bilispur and Sambalpur districts and in Patna,
Sarangarh and Sonepur States. The country is mainly gently undulating
and open, with patches of jungle. .

Naggpur Air Swrvey.—Traverser Amar Sinph with Travers
Nand Kishore Sharma, temporarily trausferred %rom the Ge‘;?i?t‘;:
Branch, traversed 62 linear miles covering about 32 square miles in
and about Nagpur City and Civil Station, and connected this traverse
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by triangulation with Geodetic framework. 250 natural objects were
fixed by this traverse and “postpointed” om contact prints of air
photos supplied by the Indian Air Survey and Transport Ltd. 50
“independent lines” were also measured and their ends postpointed.

Surguja State—At the request of the Agent to the Governor-
(eneral, Eastern States, Lient. R. H. Sams, B.sc., R.E. was deputed
to demareate part of the boundary between Srinagsr and Rampur
tappas of Surguja State, which had been in dispute since 1869.
Lieut. Sams demarcated this boundary to the satisfaction of both
parties to the dispute, and commenced the theodolite traverse. On
his departure at the end of December to take over charge of
No. 12 Party the traverse was taken over by Lieut. C. A, Biddle, R.E.,
who completed it.

94. Miscellaneous.—There was a good deal of sickness in
the party; as a result gemeral clogsing of the fleld was delayed until
May 3rd and part of Camp (I) did not finish work until May 10th.
Weather was good until the latter part of the season when the heat
wag mitigated only by severe storms which did considerable damage
to tents.

95. Recess duties,—There were five fair mapping sections in
charge respectively of Messrs. C. T. Hurley, M. A. Khan, K. {C. Gosain,
G. H. Khen and R. N. Hastir (all Class 1I) and the 16 sheets surveyed
were completed. Mr. G. H. Khan assisted by Mr. G. S. Sidhu, (U. 8. 8.y
also had charge of the computations. The computations of the
Nagpur fraverse were completed and sent to the Air Survey Company
by the end of May and the remsining computations were completed
by the end of recess. -

No. 12 Party.

Lt.-Colonel E. (0. Wheeler, m.c., r.£., to 30-12-34.

Offcer in charge.—1 Liout, (Captnin) B, H. Sams, B.5c., B.2., from 31:12-84.

96. Goneral.—The survey operations of the party for this season
were carried on the }-inch scale in the Lushai Hills district and Manipur
State of Assam, the Chin Hills district of Burma and Chittagong Hill
Tracts of Bengal, in sheets 84 A, B and E.

Triangulation and traverse for future survey were carried out in the
Chittagong district and Chittagong Hill Truets of Bengal and in the
Arakan Hill Tracts and Akyab distriet of Burma, in sheets 84 B and C.

The field headquarters of the party opened at Ringamati on the 6th
November 1934 and closed on 16th April 1935.

Personmel.—The strength of the party was 1 Class I, 8 Claes II,
5 Upper Subordinate officers and 83 Lower Subordinates including 81
BRrVeyors.

97. Areas surveyed.—

5,879 square miles of }-inch original survey in sheets 81 A, B
and E. :

8,746 square miles of triangulation for }-inch survey in sheet

- 84 C.

378 square miles of traversing in sheet 84 B,
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: : . T. Series
The trisngulation was connected to the Burma Coast G X
and the traverfe with previous triangulation caryried out by the party.

. Field work was organised as follows.— |

%‘?zmp (2) under Mr. F. J. Grice (Class II), with Mr. G. C. Aggarwala
(U. S. 8.) up to end of January, and 10 surveyors completed 2,184 square
miles of original survey on the 4-inch scale in sheet 84 E.

Camp (2) under Mr. J. C. Berry (Class II) with Mr. .0: P. Anand
(U.S. 8.) and 11 surveyors comp]jzted;,gﬁé square miles of original survey
on the }-inch scale in sheets 84 A and B, .

Ga%np () under Mr. K. L. Dhawan (Class II), with Mr. G. C.
Aggarwala (U. 8. 8.) from end of January, and 10 surveyors completed
1,636 square miles on the }-inch scale in 84 A/NE and SE up to the end
of January. The camp was then iransferred to 84 A/SW where an
grea of 414 square miles of original survey on the i-inch scale was
completed. Blue prints of the outline only, from old style Assam l-inch
gheets surveyed in 1899-1901, were utilised in sheets 84 A/NE and SE,
and were of considerable help in the snrvey of these sheets,

Triangulation.—Messrs. Hari Singh and S. K. Guha (both U. 8. 8.)
and surveyor S. N. Sharma completed the triangulation for }-inch survey
of 3,746 square miles in sheet 84 C.

Traverse.—In the flat and wooded area of sheet 84 B, the previouns
triangulation was supplemented by traversing, with the object also of
testing the possibility of using the existing revenue surveys of this area
for revision survey on the I-inch scale next season.

Traversing of 169 linear miles was carried out for the control of
detail survey on the 1-inch scale of 378 square miles in sheets 84 B/2,
3 and 4. . )

99. Description of Country.—The area surveyed in Camps (1)
and (2) and that surveyed in Camp (3) up to the end of January fell
mainly in the Lushai Hille of Assam, a small portion in the east being in
the Chin Hills of Burina. ‘ '

The area comsists mostly of steep hills and deep valleys. The
general formation of the ridges, which are a distinet feature due o their
regularity, runs mainly north and south. ‘

The whole area is covered with dense jungle and communications are
therefore limited. The main communication, mule tracks and footpaths,
follow the erests of the ridges, thereby connecting the villages, which the
Lushais almost always locate on a hill top. This custom, formerly a
defensive measure against tribal raids, is still mainfained, as water is
slways obtainable from springs neer the crests of the ridges and the
malaria ridden jungles in the lower valleys are avoided. : .

Cultivation is carried out mainiy by the system of jhizming, which
consists of disforesting patches of hill side for planting erops. This
fact added greatly to the speed of survey in Camps (1) and (3), where
sham cultivation was extensive. The area of Camp (2) in the Lungleh
subdivision, and the second area taken up by Camp (3), contained fewer
jhams due to there being few villages, and the features were not so bold,
and more intricate. The difficulty of obtaining fixings by resection and

the necessity for considerable plane-table traversing in heavy jungle made
progress in this area much slower, -
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Party headquarters at Rangamati, Chittagong Hill Tracts.
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100. M1scella.neous.

- Health—On the whole there was little sickness in the party, due to
the healthy climate of the Lushai Hills during the winter months, and
the freedom from disease and malaria among the Lushais.

Mr. N. C. Roy (U. 8. 8.) fell sick with enteric and a computer
emiployed in traversing contracted pneumonia, both at the commence-
ment of the field season, and were invalided from the area. One
khalasi died of pneumonis. There were no other casualties or sickness
of a serious nature.

Weather.—Throughout the season the weathier remained very fair.
The haze due to jh@m burning hampered the triangulation towards the
latter part of the season. Occasional sharp storms occurred towards the
end of the season but due to an early return to recess the worst of these
were avoided.

Fauna.—Game of any sort is now comparatively rare in the Lushai
Hills, due to the inhabitants themselves being keen on shikar, and lately
having acquired considerable quantities of sporting arms. Pheasant,
jungle fowl and imperial pigeon were seen.

Sambhur, barking deer, wild bear, bison, panther, tiger and elephant
still exist however and are more mumerous towards the south and
sparsely populated areas of the distriet.

101. Recess Duties,—The party was organised in three drawing
sections under Messrs. F. J. Grice, J. C. Berry and K. L. Dhawan (all -
Clags IT). :

The five sheets on the §-inch scale surveyed during the field season
as well as four sheets on the }-inch scale compiled from their component
1l-inch sheets surveyed in seasons 1932-33 and 1933-34 were fair-
mapped.

The computations for the triungulation and traverse carried omt
during the field season were completed by the end of recess.




6.

VIIL—SURVEY REPORTS, INDEPENDENT PARTIES.

102. Nos. 6 (South Indiu) and 10 (Burma} Independent Parties
were administered directly by the Surveyor Genersl. Their mapping and
survey areas were approximately the same as those of the former
Southern and Burma Cireles respectively, abolished in 1932.

No. 6 (South India) Party.

Major W. J. Norman, X.C., R.E., to 3-8-35.
Mr, B T. Wyatt, v.D., from 4-8-35,

1038. General.—The party continued the 1l-inch survey of the
Ganjam and Vizagapatam Districts of Madras. A small area of correction
survey was carried out in Nayigarh State of the Eastern States Agency
and Puri District of Bihar and Orissa. The area surveyed by this party
now joins up on the East Coast with that surveyed by the Eastern Circle.

Triangulation in advance for subsequent survey on the 1-inch scale
was carried out in the Ganjam and Vizagapatam Districts of Madras
and in Bastar end Kalahandi States of the Eastern States Agency.

Field head-quarters opened at Gopalpur on 20th November 1934
and closed on 11th May 1935. X . :

In addition to the field work, a permanent drawing section was em-
ployed on compiled mapping and colour patterns in Bangalore.

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

104. Personnel.—The strength of the party was 1 Class I, |
5 Class II, 8 Upper Subordinate officers and 63 Lower Subordinates,
Mr. Drake (Class II) proceeded on leave in April. '

105. Areas surveyed.— ~

4,483 square miles of I-inch original survey.
892 square miles of 1-inch supplementary survey.
54 square miles of 1-inch correction survey.
6,734 square wiles of triangulation for subsequent 1-inch survey,

-108. Field work was organized as follows :—

Camp (1)—Mr. Nangia (Class II) with 7 to 8 surveyors completed
1,119 equare miles in sheets 74 A/1, 5, 9 & 183,

Camp (2).—Mr. Wyatt, v.n., (Class II) with 12 surveyors completed
1,120 equare miles in sheets 74 A/2, 6, 10 & 14, Owing to the late
return from leave of Mr. Wyatt, this camp was divided at the start of
:{1;; éielsd) season between Mr. Thomas (Class II) and Mr. Muthanna

Camp (3).—Mr. Drake, D.c.M., (Class II) with 8 to 12 surveyors
completed 1,107 square miles in sheets 74 A/3, 7, 11 & 15, When
Mr. Drake went on leave in April, Mr. Thomas took charge of this
camp.

Camp (4)—Mr. Nair (Class IT) with 7 to 8 surveyors surveyed 901
square miles in sheets 74 A/4, 8, 12 & 16. '

Qfficer in charges— {
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Camp (5)—Mr. Azim, 1.p.8.M., (U. 8. 8.) with 5 to 8 surveyors com-
pleted 682 square miles in sheets 74 Bf1, 5 & 9.
v Triengulation. —Messrs. Murti Rao, Mustafa, Shamanna, Fernandez,
Faruquie (U. 8. 8.) and Surveyor Narasmga Rao triangulated 6,734
square miles in sheets 65 I & M,

107. The health of the party was again bad and during the
latter half of the field season nearly all its members suffered from recur-
ring attacks of malaria fever. It is possible to avoid infection by living in
a mosquito-net room in a bungalow between sunset and sunrise, but this
being impracticable for the members of a survey party it is nearly impos-
sible to prevent the spread of the fever. The use of Alebrin and Plas-
moguine has helped surveyors to recover quickly from attacks and has
possibly reduced somewhat the incidence of the disease.

108. Recess duties.—The nineteen 1-inch sheets of the current
programme were mapped during the recess by five sections under Messrs,
Wyatt, Nangia, Nair, Thomas and Azim.

The permanent drawing section under Mr. Natesan (Class II} was
employed at Bangalore throughout the year on }-inch and }-inch com-
piled mapping and colour patterns, of which there are now no arrears.
An effort is being made to complete both the §-inch and }-inch compiled
mappmg within one year of the completmn of the 1-inch original map-
pmg, which has been successful in the case of 65 O. This constitutes
a saving of 3 or 4 years over the time normally taken, and it is hoped that
the improvement may be maintained.

No. 10 (Burma) Party.

Mr. . McCraken, M.B.E., to 31-10-34.
Lt..Col. F. B. Scott, L.A., from 1-11.34,

109. General.—The party continued surveys on the 1l-inch and
3-inch scales in Upper Burma, Assam and Bengal. The field headquarters
opened at Pakokku on 19th November and closed on 4th April. . -

Officer in charge.—

110. Personnel.—The field strength was one Class I, 3 Class I

and 5 U. 8. officers and 40 Lower Subordinates.

In addition a Drawing Section consisting of 10 draftsmen and
1 computer, in charge of one Class II oﬁcer, remained in Maymyo to
carry on the compiled mapping of the party.

Mr. C. 8. Mclnnes, (Class II) was posted to the Party on return
from leave from the 25th October.

Mr. J. McCraken, M.B.E., (Class II) was transferred to No. 5 Drawing
Office, Shillong on the 23rd December.

111. Areas surveyed.—
6,116 square miles of triangulation for 1-inch detail survey;
200 square miles of supplementary triangulation for 1-inch detail
survey ;
119 linear miles of traversing;
8,241 square miles of 1-inch original survey;
1,985 square miles of 1-inch original survey;

~
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112, Pield work was organised as follows:—

Camyp (1)—Mr, F. W. Smith (Class II) with 9 surveyors completed
the }-inch original survey of 8,308 square wiles in sheets 84 F/SW &
SE and 84 G/NW, in the Chin Hills district and the Arakan Hill Tracts
of Burma snd the Lushai Hills district of Assam. The country surveyed
consists of steep hills rising to 8,000 feet above sea-level, partly open
and partly wooded. Communications are poor.

Camp (2)—Mr. C. P. E. Davenport (Class II), with 8 sarveyors
completed the }-inch original survey of 3,328 square miles in sheets 84
G/NE, SW & SE in the Akyab, Chin Hills and Pakokku districts and
the Arakan Hill Tracts of Burma, The couniry surveyed consisis of
steap hills rising to over 10,000 feet above sea-level, partly open and
partly wooded. Communications are poor.

Camp (3).—Mr. D. N. Saha (Class II), with 11 surveyors completed
the 1-inch original survey of 1,429 square miles in sheets 84 D/1, 5, 6, 9,
10, 13 and 14 in the Akyab district of Burma and the Chittagong district
of Bengal. The couniry surveyed consisis of low densely wooded ridges
with flat cultivated land between them. Communications are good.

Camp (4).—Mr. A. K. Sen Gupte (U. S. 8.) with 9 surveyors com-

.pleted the l-inch original survey of 556 square miles in sheets 84 H/1

and 2 and #-inch original survey of 1,609 square miles in sheets 84
H/NW & NE, in the Akyab, Chin Hills and Minbu districts and the
Arakan Hill Tracts of Burma. The country surveyed on the 1-inch scale
consists of low intricate wooded hills and open cultivated plains, Com-
munications are good. The §-inch area consists of densely wooded hills
rising to nearly 6,000 feet above sea-level. Communications are poor.

Triangulation.—Messrs. Khan Muhammad, H. K. Kar, A. K.
Talapatra, and surveyor Iqbal Muhammad completed the triangulation of
6,116 square miles in sheets 93 B/4, 93 C and 93 D/NW & NE, in the
Kyaukse, Mandalay, Meiktila, Sagaing and Yamethin districts and the
Northern and Southern Shan States,

Mr. Sen Gupta completed the supplementary triangulation of 200
sguare miles in the Akyab distriet.

113. Recess duties.-—Fair mapping was divided into two sece
tions under Mr. F. W. Smith assisted by Mr. D. N. Saha and Mr. C. P. E.
Davenport assisted by Mr. A. K. Sen Gupts, and the computing section
was in charge of Mr. Davenport assisted by Mr. Khan Muhammad. Al
surveys were fair mapped on the appropriate scales during the year.

The Drawing Section, under Mr. C. S. McInnes, carried out compiled
mapping throughout the year.
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IX, MISCELLANEOUS SURVEY REPORTS. .

No. 15 Party (Triangulation and Levelling).

Captain G. Bomtord, B.2,, up to 28-10.34.
Major G, H, Osmaston, M.C,, &.E., from 29.10-34.

114. Other work done by this party is deseribed in paras. 39 and 40.

115, Levelling for the protection of the Hardinge Bridge.—3864
miles of secondary, 311 miles of double iertiary, and 3,066 miles of
single tertiary levelling were carried out by this party for the Eastern
Bengal Railway in Pabna and adjoining districts. '

The work was paid for by the Railway Department.

Officer ¥n charge.—
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PART 4—MAP PUBLICATION AND OFFICE WORK.

From lst April 1934 to 31st March 1935,
X.—INTRODUCTION AND PERSONNEL.

116. Index maps C to G, at the end of this Report, form
the most important adjunct to Part 4, as they show the progress of
publication to date for all standard series of modern maps, excluding
tran_sf}'é)ntier work. ; " )

""117. Letter press.—Apart from Sections X (Introdu.ctién) and
XIV (the annual report of the Mathematical Instrument Office), Part £ is
divéided into three main Sections:—

Section XI

shows all publications and map issues for the year.

Section XII 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 deseribes the work of the printing and miscellaneous
offices, excluding that of the Computing and Tidal
Party, whose work is of a geodetic character and is
published in full in the annual Geodetic Report.

118. Personnel.—

Calcutta. Director, Map Publication,

Lt.-Col. F. J, M. King, R.1,
Chief Drattsman—Mr. Amar Krigbns Mitre, B.5., to 11-6-34 and from 24-10-34 to 3-2-35.

n ”» ”

No. 1 Drawing Office.
0.C. Mr. L. Williams, ¥,3.%., to 3.2.35.
Amar Krishng, Mitra, R.8., from 4-2-35.

F. H. Grant, to 11.6-34 and
from 24-10-34 to 3.2-35.

P. C. Mitra, B,A., from 1-10.34.

J. C. 8t. C. Pollett, v.D.

A. P, Murphy,

Dhirsndra Nath Banarji, L.C.E.

Bhupendra Nath Saha, M.sc.

Abdnl Rashid Quraishi, B.4A.,t031-10-54.

Kodandera Ganapathy Mandanna,

Girija Sonker Bagchi.

»w g Atuol Chandra Maclick,

Buresh Chandra Chatterjee, B.S0.,
from 1

» ”

i) ”

” ”
EE) »”
L1 LE]
” ”
» "

" 1]

v.s. ,,

Nivmal Chandra Sen, B,com.

Engraving Office.
Mr. A, R. J. Dalziel, Head Engraver,

¥\ E, Selfe, 4sstt,
”" ) » " fom 211034,

4

F, H. Grant, from 12.8.34 to 28-10-34 and from 4-2-35.

Photo.-Litho. Office.
0.C. Major G. W. Gemmell, 1.A,, to 10.10-34.
»» Captein G. F. Beaney, R.E., from 11.10-34,
Managers & Assistant Managers,
Mr. B, Colquhonn, Manager, Litho.

»» L. H. Mordue, Offig, Manager, Photo.
to 26-10-34,

» P.R, Vandyke, ' Photo.
from 27.10-34.

» K.LaDev,  Asstt, Lithoe.
to 26-10-34,

w L.H.Mordue, , .,  Litho.
] from 27-10-84,

» L. . Vallis, Offg. ,, R Photo.
to 26.-10-34.

» K. L. Dev, " ” Photo.
from 27.10-34.

Map Record and Issue Office.

" 0.C. Mr, E. A, Meyer, to 4235 aud from 5-3-35.

» o F.H, Greot, from 5-2.85 to 4.8.86.

Mathematicai Instrument Office.
Mr. 8. Woodhouse, Snperintendent in chargs.
»» B, C. Maleolm, F.R.M.8., 7.R,Met. 300,

Asstt, Supdt,
n A. Lacamp, Asstt, Bupdt, * ¢ .
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Dehra Dun. Dlrector. Geodetic
Branch.

{5, 0.B.E,, to 21-8-34

Ool.C. (.} .Lew % Odnd from 21-10-34.

Li.-Col. C. M. Thompson, LA.
= from 92-6-34 vo 20-10-34.

Xo. 2 Drawing Office.
Y. W. Morton.

Moguimuddin Ansari, B.A.

N. S. Baribara Iyer.

A. A. 8. Matlub Ahmu.d
from 7-6-34 to 15.9.34.

Abdul Ghani Qureshi.

N. M. Bopaish, from 23.2-3¢ to
31-12.34.

0.C. Mr.
I o,

” ”»

v.s. ,,

”» 3

” ”

Forest Map Office.
C.D. Mr. ¥, C. Pilcher.
U.8. ,. B.B. 8bome, from 11-4-34.

Computing £ Tidal Party.

a.C. Ca.pta.m G Bomford, R.E..
12-10-34 and irom 14-12.34.

» Lb. Col E A, Glennie, D.5.0
from 13- 10—34 to 1-3 12-34.
Photo.-Zinco, Section.
Mz, 8. C. Arstoon,
Letterpress Printing Section,
Mr. H, H, Willinms,

Simla. Director, Frontier Circle,

1 8. W. Sackville Hamilton,
Colonel 8. e o 0.

No. 6 Drawing Ojffice,

Lt.-Col, C. M. Thompson, 1.
to 26-4.34 and fmm 25-10-34.

sy Lieut. R. H, Sams, B.5c., R
from "7-4-34 to 3-10-34.

», Col. 8. W. Smk\nlle Hamilton, B.5.0,,
from 4-10-34 to 24-10.34.

0.C. Lt

: SURVEY SECTION.
Ir Mr, Duni Chand Puri.

W. H. Strong, M.B.B.,
fror 8-1-35 to 10.2.35,

Ghowdhun Mohd. Aslam, B.A,
B. N. Marthy, B.se., from 24.9-31,

H. Narasimha Murti Rao, B.A.,
to 21-10-34.

” »

n ”
1] 3y
u.s. .,
» 1 Ghulam Hasan,
Lalbir Singh, ¢.1., to 24-9-4,

ARMY SECTION,
Captain 1. A, Whitmarsh.,

Shillong. Director, Eastern

Colonel J. D. Campbell, D.§.0.,
to 5-5-34 and from 12-11-34.

Lt.-Col, ©. M. Thompson, LA.,
from 6-5-34 to 14—6-3 1

Msajor L. H, Jackson, LA
from 15-6-34 to 11-11-34.

No. 5 Drawing Office.

) 0.C. Mr. P, Simpson, to 1.1-35 and again

from 14.3-35.
J. MeCraken, w.B.E.,
rom 3-1.35 to 13.3.85.
P. C. Mitra, B.A., to 30-9-34.
B. T. Wyatt, v.D,, to 15.7-34.
A, B. Qureishi, B.A., from 1-11-34,
P. C. Sen Gupta, B,se,, to 13-12.34,
Janame Roj Chibbar, to 23.9.34,
Mubammad Muzaffar Shah,

n »

I ”

” ”
» "
o.s. ,,
" »

1"’ 1

Bangalore. No. 6 (South India)
Party.
0.C. Major W. J. Norman, ¥.C.. R.E.
II Mr.A.J. A, Diake, D.c.x.
»s 3 B.T. Wyatt,.v.D,, from 17.1-35.
E. N. Natesan, B.A.
M. D. Naagia, 5.A,
M. R. Nair, B.A.
P. A, Thomas, from 20.8-34.

” »
" 1
” »

" "

U.8. ,, H. Nurasintha Murti Rao, B.A.
from 52—10-34-
9 Mohabat Lal Kohli, from 2-12-34,
s+ Muhammod Abdul Azim, 1.D.65.M.
» 3 K. B. Mothanna,
» » Mubammad Mustafa.
» s 4. Shamanoa,
» »» O.H. Fernandez.

Mohd. Amir Faruquie, b.A.*

” ”

Maymyo. No. 10 (Burma) Party.

0.0. Lt.-Col, F. B. Scott, L4., from 1-11-34
s» Major Li. H. Jackson, La., to 2.6.34.

» Mr J, McCraken, M.B.E
from 3-6 34 to 31-10.34.

J. McCraken, M.B.E., to 22.12-34,
F. W. Smith.

C. 8. Molnnes, from 25-10-34.
C. P. E, Daveuport.

v » D.N.Saha.

Khon Muhnmmad, ¢.H,

A. K. Sen Gupta,

H. K. Kar,

A, K. Talepatra,

U. On Ba.

b

Circle. '
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X1.—PUBLICATIONS AND iSSUES.

119, Publications.—The publications of the Department for the
year are shown in the following three tables, of which Table I shows map
publications at the various presses, Table 1I shows the progress made in
publication of modern topographical maps, and Table 111 shows the more
important letterpress publications.

Table I{a)—Maps published at Calcutta, during the year 1934-36.

Revised
New |editions, { Number of Value
Class of maps. Scale. | publica- |new edi-| copies Rs *
tions. |fionsand| printed. S
reprints.
GENERAL MAPS. Departmental.
Maps of India ... - | Various 1 4 8,788 10,009
GEOGRAPHICAL: MAPS, )
Southern Aeia Sories - e |1:2 million 3 1,820 -8,640
Indin and Adjacent Countries ‘

Series s *wer [1:1 million 2 14 8,880 18,064
Carte Internationale du Monde [1:1 million e 3 970 1,940
TOPOGRAPHICAL MAPS,

Quarter-inch, Modern eee 11"= 4 miles 19 85 29,805 45,806
”» ‘Prely-, Teme Ditto ser 8 1,065 1,660
» (Provl.) - Ditto - 8 2,068 2,184
Half-ineh, Modern vos | 1"=9 miles 48 27 41,510 84,695
One-inch, Modern e {1"==1 mile 119 91 127,988 | 1,908,126
™ (Prely.) e Ditto 8 6 8,974 6,245
" {Provi.) . Ditto 4 1,868 2,118
O0ld siyle maps ... w. | Various 9 1,622 2,518
SPECIAL MAPS.
Maneuvre and Rading maps ... 1 Various 1 ] 4,952 11,478 .
Pfovincild_ maps ... Ditto 4 2,185 5,278
City & Town Guide maps  ,,..| Ditto 2 8 5,008 15,872
Index maps -+ | Ditto 1 88 52,744 5,780
Miscellaneous maps «. | Ditto .27 15 20,054 6,217
Total ... ... 224 | 319 323,653 |4,16,103
Eztra-departmental.
Maps . o | Various 120 i8 95,688 | 922275
Plans a.qd disgram Ditto 681 2 87,600 2,652
m_unrahons e e resara 145 2 60,240 8,756
Miscellaneons ... s 28 17 78,785 4,878
Total .| .. | ss2| so| a7agos| ss.061
GrandTotsl .| ... | 576 368| 595,861 |4,64,164

—p—
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. PUBLICATIONS AXD ISSUES,

" Table I(b)—Maps published at Dehra Dun,

" 87

|- New |Reprints| Xumber of Yal
Class of maps. Scale. ] pubiica- |and new | covies ;ifm'
tons., |editions.| printed.- S
- Departmental,
Cantonment meps .. VTriéus , 23 | 6 5,677 4,580 -
Forest maps Ty b 80 1,650 e 2,608 - -
Miscellaneous " 69 16| 26,782 8,809 -
Total ' ... W 82| B3| 34069| 15632 -
' Extra-departmental. : o
Maps .. we| Various | 108 - 2| 19,081 18,518
Plans and dingrams_ ,..| ol 4 5,885 1,829 .
Charts ... " 1 1 250 | L14
Forest maps e - 88 .... 2,128 8,871
Potal .| .. 158 | 7| 267904 21,332
Grand Total 240| 69| 60,853 36,864
Table I{¢)—Maps published at Quetta.
. .. | New |Reprints| Number of ' Valus
Class of maps,” " Bcale, ' | publica- [and new| copies Rs &
tions. |editions. printed,
' Dcpcﬂm;.'l.tal.
Maps e «:-| Various 85 9 817 2,684
Plans and diagrams .. n 8 21 a7
Chartis ) '
me} N | - 7 5,088 | 471
Total - ves 108 16 6,871 3.182
Exira.deparimental. )
Maps oo | Various 17 11 4901 " 1,650
Plans and disgrams ... - ’ E:78 . 4 - 2,170 632
Charts ) .
Formas § ™ . 11 2 1,098 728
Total . . 112 17 9,084 2,805
Grand Teotal . s 220 33 14,935 6,087




. PUBLICATIONS AND ISSUES,

1]
Table I(d)—Maps published at Murree and Risalpur
Cantonment.
New |Reprints|Number of Value.
Clasgs of maps. Scale. | publiea- |and new| copies Ra.
tions. |editions.| printed.
Departmental,
Mlp’ e ess | Varicus e e 1,689 8.811
Plang and disgrams ... " " e 157 170
Chare 3 ... Wl - 6,859 858
Total . w | - | 8658 4,339
Eztra-departmental.
M.Pl ase N vaﬂm e o 1,932 654
le' I.nd diamm ey ” o e '2,’116 240
Total ... e aee e 4,048 203
Grand Total ... - . e 12,703 5.242

Table IL—Abstract of Modern Topographical Maps.

One-inch Half-inch | Quarter-inch
maps. ' maps. maps.
Topographical meps published in 1984.85 119 46 19
Do. do. published in previous
years 8,449 987 829
Total published  ..| 8,668 | 1,038 - 848
Number of sheets in India ave 8,218 1,630 450

Caleutta.—In addition to the work shown in Table I{a), 108,254
copies of 320 maps were gridded during the year.
Dehra Din.—In addition to the work shown in Table I(b), 8,543
prints of 639 originals, consisting of plane-table sections, triangulation
charts and pamphlets, and forest maps were printed. '

Table IIl.~Letterpress publications.
(@) PUBLIEHED AT CALCUTTA.

Lol ol o

General Report of the Survey of India, 1088-34. (450).*
Confidential Supplement to the Survey of Indis Genera] Report, 1958.84, (125).
Survey of India Notes,—~iseued mwonthiy. {2,550).

List of Maps Publiched,—issued monthly, (4£,400),

e

® Numbers in brackets after esch item denote the number of copies printed.
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Table IXX (Concid.),

(e2) PUBLISHED AT CALCUTTA.~—Coneld.

List of F. 0. U. 0. Maps Published,—issued quarterly. (2,000),

Government of India and Cirenlar Orders. (1,750).

Addenda and Corrigenda to Regulations on the Subject of Language Exami-
nations applicable to the Officers of the Survey of India, 1914. (250).

Alphabetical Index to Names for the 1933 Edition of the Calcutta-Howrsh
Guide Map. (1,500).

Correction slips to Handbooks of Topography, Border Specimen, Map
Catalogue, &e. (21,674),

Miscellaneons. (8,272).

_Calendars for 1935. (1,650).

(8} In hand at Calcuiia.

Handbook of .Topogmphy Chapter V (4th Edition).
Ditto ditto - Chapter VI (7th Edition),
Indew to Annual Reports of the Survey of India, 1904.05 to 1926.27 compiled
by Lit.-Col. A. H, Guwyn, 1.A.
Correction slips to Handbooks of Topography, Conventional Signs, do.
Miscellaneous.

{c) PustisHED AT DEHRA DTN,

Gaodetic Report, 1988. (850).%
Levelling Pamphlet No. 40. (100).
Addenda to Lovelling Pamphlets 45 and §8. (§65).
Addenda to Trianguletion Pamphlets. (980).
Addendum to Auxiliary Tables V, (200).
Tide Tables for the Indian Qcenn, 1985. (1,400).
Tide Tables, Hooghly River, 1985, (150).
Do.  Hooghly River (Signals, lights, &e.), 1986. (800).
Do.  Rangoon, 1935, (850).
Do.  Bombay, 1985, (800).
Record Volumne No. XXV (Surveys in Swat, Chitral and Gllg:t) and its Sup-
plement. (810).
Handbook of Topography Chapter-VII, Transirontier Reconnaissance. (830).
Secondary Levelling Pampblets, gestetnored. (210).
Triangulation Pamphlets, (700),
Annual Provision and Maintenance Returns of 812 districis. (7,800),
Lists of Bench Marks. (14).
Corregtion slips to Handbooks and Pamphlets, &e. (6,475).
Miscellaneous, (255,368).

(@) I'n hand at Dehra Din,

Geodetio Report, 1934, (350).

Tide Tables for the Indian Ocsam, 1936, (1,200).

Handbook of Topography Chapter II (Gomututwn and Orgameatwn of a
Survey Party). (330). -

Addenda to Levelling Pamphlet 93. (130).

Annual Provision and Maintenance Roturns of 12 districts, (300),
Triangulation Pamphlets. (300).

Lists of Bmk Marks., (2).

120. Map Issues,—From Table IV below it will be seen that

the to

tal esles by the eptire Depariment during the year were 445,617

copies, -valued at Rs, 2,290,865, asagainst 570,331 copies valued at
—Bs 2,36,324 eold during the. previous year.

*Numbers in brackets a.fber sach item denote the number of copios printed,



ed PUBLICATIONS AND ISSUES.

The Map Record and Issue Office's total departmental sales were
129,745 copies valued at Rs. 1,45,567, This represents a decrease of 746
copies on the previous year's figures. :

The total number of extia-departmental maps issued by the Map
Record and Issue Office was 263,815 or 117,451 copies less than last
year. Of this number, Government Departments, including the Army
and the Royal Air Force, purchased 153,460 copies Jess than last year.
The sales of these maps to the general public, however, increased by
36,009 copies. '

The number of maps transferred to the High Commissioner for
India and the Circle Offices for stock and issue were 44,808 copies, .value
Rs, 65,328. : :

Table IV.—Maps issued by Survey units,

SALES. .
@ oo e
OVERNXEN: A AND Ror. . 5
D;Ezf&ft' OI'PICIA:.a._T ey nggcs. A PreLIc, Torar.
T=Estra. * - —
departmental, . ,

Number Number | Nomber Nurmbey N bor
of | e | TorT | imle | ) fe | ot | JSale | et
copies. copies, copiea. " | copies.

of
copies.
By, Rs. Ra, :

Caleutta D*| 23025 27402 "759%0|. 75131 3SL,790| 43,034 . 120745 145567 ] 14,469
X[ 12828 22409| 1a7s6|  4664| 08,201 1lo346| 265815 SR | 2408

DebraDun D| " 's22t| ‘702| gms| “sess| el 1se| 22| 1308|776
L X| w72 14,08 84 850 8,550 glaz | 25120 | 20826{. 87
Sima - D|- wms| =wsf __ | .. gl a0e 379 778 R
AT 4 R g | e | e S I SR -
ero 8
Company} ' D 4 8l - M2 18 22 ns| -ws|- ...
-4 I R e | eveenne " R ™ .
Quetta (“E" ) o -
Company} D 485 747 sees| 4872 7! 108 | 4403) B2l s
L9 [P B N — SR B veees
Risal Can. - : - P
tonment. (No. 4 . ' F
Eskty) Dl L N - |7 88
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PROGRESS OF MAP SALES
1928-—35. '

Rs. 4,560,000

4,00,000

3,50,000

3,00,000

2,50,000

2,060,000

150,000

1,060,000

50,000

$928-29 1929-30 1930-31 1931-32 1932-33 1933-34 1934-35.

o

, Extra Departmental, .
Departmental, D

The above diagraw sepresents the aggregate sales of the whole
Department.

121. Map Record and Issue Office.——The volume of work
in the Map Record and Isswe Office has remained constant. Against
15,423 letters received in 1932 and 15,414, in 1933, 15,434 were received
in 1934,

Excluding the value of maps held by the Circle Offices, the
approximate value of the Map Record and Issue Office stock on 31-3-35,
including those stocked in the Branch Office, Calcutta, was Rs. 34,938,601,
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- The physical verification of stock carried out at frequent intervals
throughout the year by the Officer in Charge is now recorded in a “ Stock
Verification Register”., This register was opened in January 1934 and
reveals discrepancies averaging only o a decimal point. )
- All receipts were brought to account at Catalogue prices. No
revaluation took place of stocks already in hand.

21,921 superseded copies of 194 different maps were removed from
stock, of which 1,973 copies were sold at a nominal value to the Bengal
and the Bihar and Orissa Drawing Offices for departmental use; the
remaining copies were acrapped.

As in past years, the Army still continues to top the list of
purchasers. From a classification of issues, it is found that the percent-
ages of departmental sales roughly work out as below :—

ARMY e e o BBF%
PUBIJIO (Y1) LT ade 24* %
OTHER GOVT. DEPTS. .. o 17%




PUBLICATIONS AND ISSUES.

. L1
mable V. Stock of Maps. This table gives the stock of maps as it stood on 81s March 1985. '
CALCUTTA. DEHRA DUN, SHILLONG. SIMLA. FERO&%‘;%%%}ND ! QUETTA, O BANGALORE. TOTAL.
M. R.LO. BRANCH AGENCY. _ ]
Glass of maps. N Numbes of| Present |Number of| Presant |Number of| Present |Number of| Present |Npmberof| Preseat |Number of| Present |Numborof| Present |Number of| P
M u::&:: of le;eavaﬁueu Nm of Firee%a:the inwm - Fn.caR \:a.lue i:c;%;sk Facsn'galuei ineonlzl;eesk FmRZu.lne i:os;;iii Fa.ceR ZalueH t:‘pm Faco Value] copies |Face ';:Iue .l:nolpi:: ° Faco Value ue?p:es me\‘;:ltuq
Vv instock. | Rs. | insiook | Ba. . ) ' ' ) : ’}" sock. | Be. | insock | Rs |insiock. | Ba | instock. '
~ 7
1/2M Southern Asia Series 10,897 19,256 18 a6 160 820 " - 54 108 8o 88 ; 63 124 e 88 67 10,784 19,908
1/M India and Adjacent Countries ... | 86,021 | 68,081 211 s8] 1884|2662 128 192 847 589 144 218| ; 817 475 816 44 454 %10] 00582 | 68,605
1/M Carte Internationale du Monde | 8,841 8,048 10 20 121 242 50 100 2|- 8¢ 12 sl 1 1Y - " 41 Mr| 8e41| 701
Two-inch maps .| 10808 81,788 7804 [ 16,044 351 628 f - ' “ 18,058 | 48480
One.inch maps e | 1,298,841 | 19,564,080 4,223 6,180 51,2.40 76,718 25,062 37,148 8,998 6,010 8,825 6,787 i 2,098 8,450 23,690 38,816 4,911 7,543 | 1,417,218 | 21,830,478
Eg‘“.i‘.ngh maps s -] 400,335 | 7,907,654 1,002 ) 1,968 13,854 24,874 .6'084 151,067 607 1,210 889 1,072 i 880 1,760 8,857 7,528 1,401 2,918 | 427,609 | 8,061,855
Quarter-inch maps .. . ..| 267,697 | 393,146 656 862 7,600 | 11,105 3,028 4,506 1,188 1,728 871 1,208 | © 1,485 2,998 2,848 8,801 516 720 | 285,847 | 4,18,861
General maps of India ane 18,048 88,194 78 - 154 407 512 &7 208 69 156 18 6] - 28 40 8 86 120 284 18,852 84,808
Provinelal and Distriet maps of India 8,154 19,708 28 89 804 761 685 1,045 . 3¢ 188 11 " 82 I e . 6 9 éB 818 7,288 22,000
Cantonment and Town maps (Special 68,216 | 1,832,825 50 119 11,902 28,963 411 858 287 1,718 825 1,250 | BB 128 118 841 . 487 986 07,374 | 1,62,160
and Guide). : - }
Manwmovrs and Radine maps ... 5,989 | 12,519 10 27 128 281] .. 14 81 110 98| |.. 181 B12§{ 6,862 | 18,968
Miscellancous maps ... .o 78,562 84,188‘ 79 150 8,491 7,295 172 128 504 844 17 6o . 62 124 oo Bl 30 85,888 42,815
- —4
ToTALS . | 2,188,824 | 34,93,601 6,861 9,951 | 100,114 1,64,287 85,968 56,704 7,098 12,569 6,861 10,895 : 5,818 8,885 20,514 45,817 8,012 18,606 | 2,888,680 | 88,15 445
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XI1.-WORK OF DRAWING OFFICES.

122. Tables VI to VIII give an abstract of new mal;s, reprinis
and new editions completed for publication, as well as those in hand
during the year, for the whole department.

123. No. 1 Drawing Office, Caleutta.—The revised odition
of the 32-mile map of India and Adjacent Countries, with details and
lettering in bold characters, is making progress. A revised edition of
the 50-mile Road Map of India, in an improved form, has been taken
in hand.

The new style Province Maps of the Punjab and of the U. P. and
Delhi on 1/M scale have been published.

- Engraving Office:—New and up to date plant and methods for carry-
ing out erasures and corrections on copper plates have been introduced in
the Engraving Office during the year under report.

After cleaning, the plaie is silvered with a solution of nitrate of
silver. Erasures to be made are then cut out to the depth of the engrav-
ing and painted round with bitumen or varnish after which the edges and
the back of the plate are coated with wax. .

The plate after being cleaned with dilute nitric acid is suspended in
a vat of copper sdlphate at a distance of about 5 to 6 inches from a pure
copper anode and a direct electrie current is passed from the anode to the

late.
¥ The energy is supplied by a motor generator which delivers up to
100 amperes at a voltage up to 6.

After about 14 hours running the erasures will have become filled
with copper; the plate is then handed to an engraver, who serapes
off the surplus deposit and the plate is then ready for engraving the
corrections,

124. No. 2 Drawing Office, Dehra Dun.—With the object
of providing more work for the Photo.-Zinco. Office in Dehra Din and of
relieving the pressure in No. 1 Drawing Office and the Photo.-Litho.
Office in Caleutta, all work in eonnection with the re-issue of Persia
sheets falling in I/M sheets Nos. 9 and 10 has been transferred to the
Goodetic Branch. A new section called the Re-issue Section was created
to deal with these sheets. ‘

The 8-mile map of Nepil mentioned in the report for 1933-34 is
still vader publication. '

Original survey records prior to 1905 beyond the limit of regular
survey were received from the Directors Frontier Circle and Eastern
Circle and utilized for completion of the '1/M record of exploration
surveys. '

125. Forest Map Office, Dehra Dun.-~This office, which is
maintained by contribution from all Provincial (Governments except
Agsam and Bihar and Orissa, continues to meet all demands from these
Qovernments for forest maps. Its main work is the fair drawing of
workine plans and new editions for various forest officers and the
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upkeep of their office copies. In addition 15 sheets comprisiug 4-inch |
enlargements and }-inch working plans were prepared for the Jawhir
and Kashmir States, o :

126. Map Record and Business Section, Dehra Dun.—
This section continues to be responsible for the storage, despatch and
sales of publications and forms, and the collection of bills for all supplies
and extra-departmental work carried out by the (eodetic 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 issue within
the department and for sale to the publie. -

127. No. 8 Drawing Office, Simla.

Survey Section.— _ .
(I) The examination of party sheets has been particularly
heavy this year owing to parties continuing drawing
in the winter to complete arrears of mapping.

(2) The following work was done in addition to that reported in
Tables VI to VIII:—

Indexes.—A ‘large number of miscellaneous indexes
were prepared,

General—(a) Frontier Circle records received from
. parties were arranged and indexed.

(b) New registers of triangulaiion and tra-
verse data are under preparation to facili-
tate cross references between angle books,
charts and volumes.

(c) On urgent requisition, 52 one-inch sheets
(51 old style and 1 new style) with the
corners of the main rectangles marked
thereon from the rectangulation data by
No. 24 Party in seasons 1926-30 were
supplied to the Executive Engineer, Deve-
lopment & Research Division, Irrigation
Branch, Karachi, Sind,

(d) Tke fair originals of sheets 43 C/5, 43D
and Simla Panoramsa map were corrected
and submitted to the Director, Map Publi-
cation. '

(¢) The fair originals of Quetta Civil Station
corrected by O. C. ‘E’ Company were
examined and submitted to D. G. B.

(f) Some drawing and typing of additional
information relating to their work wag
carried out on maps supplied to certain
Government, departments for econference
purposes, ete. .
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Army Section.—

(1) During the past year, the Army Section was employed in
the compilation, drawing and reproduction of maps, plans
and diagrams for the Army and the various Government
departments.

(2) As was to be expected, the installation of the new machine
printing presses has resulted in a vast increase in output.
Full advantage of the machine printing has been taken
by all depariments of the Government of India, and the
draftsmen have been hard pressed to keep pace with
the increased demands.



Table VL.—New maps.
: Figures in italics denote work in hand. .
TOPOGRAPHICAL. .
. ; ' GEOGRAPHICAL, GENERAL AND SPECIAL. ACCESSORY. MISCELLANEOUS, QFFICE
1M CARTE INTERNA. PIRS.
| jinch. | #inch, | f-inch . | ToNALE: S ol
’ 1-inch. -inc -inch, -inch, ' Guide |y, . . - Canton. Col )
Helie Ea- Hello o e - Map. Distriet. | Province.| India. Fo.rest. ment. |Oridding.| Shading. Pa: out | 1 exes. | Charts. | Vasious. | New. :::.
y | graved. " | grived, % | praved, ted,
No. 1 Drawing Office| 6 | 2 [ .. [ s | oo |. ¢ e | e [US 3w 2A@ I3 L L (RO L. .
O i Eggraving 7 ‘ 10 ?‘”’ o [FO] v [raia [ von [ er (2RO so (ST e [ voe [ une 96 [ ... (187 {58 (98| 8] 7 {on| vee [ (1800 8 | 863 |4,750
Office. . * ¢ { :
' 1
No. 2 Drawing Office ...| ... | 5™ w | Tl featan i w2 i N
et 8w [0 Pl I A o o ol o vl o i oo i =Y 7l o o o o D I Tl B i T B
No. 5 Drawing Oftice .| v | « | 6 [ 81 | & [ 7 | wo¥faul [odldte oo {5 [ v one [une fove [ st | wen | wee [ ome )
Eastel‘n Circle P&l'ties et 45 1 LI - e sva ver "- T per [ oeia | =ee e {aed | e | A I . {' : " : ::: .:. :" o R X 2(.@ - f. '1 LITH T 60 | 11 win | s s aes | ose | aus 142 658
‘ . . .. [T L1 aae s aue e "y (113 s (11 (11
No. 6 Drawing Office ...| ».. | ... 2 | & S S NS IR VRN VO (U AP PR PP RN IV U IVUPRN IO IO (VRO VRN IO I I O O S
anhﬁr Clmle Pat’hes e 20 7 -.-- 4 1 -l‘- : '!.'. 1" naa .;‘l." e . sad L1L] » LI1} (11 L1T) e u: Ve T e asn :.: (1] e L1 . . :.: :" ‘l'l' -?o ::: ::: .3‘9 18 - - " e e - 1.01 ‘
No. 6(S. 1) Party e ] 20 15 L SN B IR (PR R O I R P R v e e o i | e e e e e | v f e | B | b [ e [B2 2] ]| e d e e | | 4] BBO
No. 10 (Burma) Pmy ... ‘6: 13 10 . 2 » II!‘ '-' " (1] -*'n e -y s ey - - e -': [T Y " ane (1] (11 o se (1] uee (L1 ane e [TT] 2 s ™ " 19 e e e . s e ses 71 062
' ForeSt Map orfice sar b e ‘. Rk ..: e e .- e e i o b . rem | em hid bl "e . ans LLL] aee | wae biad .- hadd 20 bl e we e sy | s sew | ann ave sie | wee e e 16 a 134 530
i o . A .
Total ..|103| 0 (377 ds {712 | 26 | wmcf 3 L2l 8 | fr8] |10 [ ] 2] 2 [ i) 3|6 03 120wt 8 10 d021) 7 |1e7) 56 )288) 53| 86 | o | 19 | . 10 22 | 026 1,788
Total to date 3,696’. 1{,082‘ l' I35’9 ;v...g Be‘ 27 ! " '1 1 19' l 16 "rasae -un‘l snsane LIl sirnse surgun o svsane seenaw R casdan crnsse i
Totalfor India ..| 6218 | 1,630 | 450 - | 104 a1 |- 22 SOV INRDV RN S PR
o , . . ) References. B
) ) ; N = ‘| (@) Revised eclmons. . (w) Lucknow and Bombay Guide maps.
R . (#) Tncludes ve revised edmons. (®) Revised edition, Himisyas & Central Asie, Scale 1/23M.
Scales:—z-ineh Iegns ¢ inches to 1 miles Lty @ ., .ome -, . {(e) 64-inch, two sheets and 16-inch, fonr shects,
: . e ' (@ Punjab, U. P. &Delln. (p) 16-inch, ten sheets,
) , . (¢) Baluchistan, Bengal, Burma, Hydembid, Kashm!r and: (2) 16-inch Bhillong Cant., 32-inch Shillong Cant., (Jhalu.
‘e-mile , 1 inch to omiles. : Jommu, aud Mysore & Coorg. parn),
. : 0 32-m11e, 128-mile India and 67 mile Ballwny map of Indla - | (*) Gulbarga and Warzngal Guide map,
Lo A .+ (engraved edition), e ,
- L (g) Includes Tape edition index for - Cnleutta&Homh
1/M means 1 :1 million or 1014 inches to 16 miles, , - Guide map, scale 3”=1 mile,
' . ’ (%) New editions from two-inch surveys,
(i) Special Nepél mn[::iedi .
. , : 3 ! (/) Includes ome revis tion.
V2M » 12w e gl {%) Tncludes four revised editions,
(D TDelbi Guide map,
‘ Table VII,—Miscellaneous. ‘
: wing _ ‘| Forest: Map Oifice—
No. 1 Drawing Otfice— No. 2 Dra ofitce Standard indexes completed e w 23
* Original brought wp to date and lodged in M. R 1.0, rol Mosaics (congregated rough maps prepared for Sheeta coloured for indents ... w 702
Originals and E. O. plates corrected against press photography) .. .- N 3“"“ extracted, shests . e B2
order proof .. bt 47 Exploratlon Krab file ((:Kllgh jndexes prepared) .. ig Sl:::%lb:ah eo;r?::e:“bhmmn - - - g(l)
M for Puse age o
uc:ra:;.; (c)mg'regaf:a_d rough nt:P! preps. or p °°' 42 Pasty shects examized, corrected and submitted for No, 8 Drawing Office—
Qrid originals serutinized and corrected we = 1 e 58 ublication ~ 16 One inch shects examined ... o w B4
Grid cutgtlmg lines on originals drawn orzggecl\ed gg G‘rrllltllld cuﬁtlnfedmi““ on mosaics and °“gm‘1’ dravn 19 guartlcl:rd}:eh shects ;:ammud e I 1
Shaded Is corrected a d emphasi e chec. tee o s id min e sud ™ 1
Miscsllanegus cases o w177 Plane.tables projected aud plotied for xploration worly 3 | | 0/ ;:?PB:::ms} Party—
Onglzﬁlsr‘f;o; rﬁ::l;zl;'s and lttrhes eorrfw.d ﬂ-samﬁb 500 Map moanting ((!t)mokl)etsJ - o "l 3163
Published maps corrected by hand - ;--. 4,230 Sheets pmjecbed for mosaics - - 17
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Table VIII.—Re-issuesJ

 New editions—Slight alterations. I

Revised editions— Considerabls changes.” :

. MODERN MAPS INCLUDING PRELIMINARY EDITIONS,

DLD.STYLE,

GENERAL AND SPECIAL,
— — — - INCEUDING PEOVI- -
‘- 7 TOPOQRAFHICAL D GEOGRAPHICAL, BIONAL ISSUES. ' Batr- | pogpgr, CANTONMENT,
D irid . L H WAY.
R S M o ) 1 LML i Varions. 2-lach '
- sz . 2 i M, * Carxte i : . 67T &
2-inch. -| 1ingh. ) . pinch. | $-inch. . n- 12M. | 1.inchi | 3dnch. | 3-inch. & 12-inch, | 16.mch. | 6i-inch.
, )& s R : ' A .H’;o. graved. l-_nl‘»mu— ‘! : 80-mile.] o h R

No. 1 Drawing Office— L P “ ' )
Nowedtions o e | B.doi Lo Tl om vl o] 6 } S 2 R O B I I B R
' Revised 43w «ee —— cas - : ‘:_"..- e e —aw e amm S vam e - IS .a ) waa - - ane
* . .. . .- -u. F. i .

No. 2 Drawing Office— | . . S R . l -

New editions ... PR MR Do " | W - o - -~ o )

No. 6 Drawing Office— . | VU P ) v :

New editions ... . ae ot Ty e .- wse . wea [ s e ™ - e e .:: -.: :: - ::
Revized ,, . anw TS - 8 g e e . mem are - aay = ! s P P = - . .

- . _- V - -, - l -

No. 6 Drawing Office & FREEE | " . 1 .-

Frontier Circle Far- - S . “
tes— - TS - 1 ‘ : "
NWew editions e am s " ses 4 "'. - LTLI e wae ars s s ::: ) -i- ::: .::: :-- - :::
Revised, ,, e 4 peen e .-“.‘- l-l:.- “‘.3.. 2-..,.1 are .. Wes e " . { - .

- L .t -

- . “ - . }... a .

No. 6 (S. L) Party— R R 4 4 ;. - { . - .
Nﬂ' dih'nll- e . - .é' H _:. 1. et . - e ::: ::: ::: [ ] ::: :: - '... ::_ waa - vy —aed
Reviged ,, ... Lo o b }

No. 10 (Burms) Party-"] . ) ) ¥ "l . B .
New editions ... « o aes F .;._' - ane e ave .'u. :- l:: ::: ::: . :"‘ :" - ea e o v
Revised o oo R P - O - S -

Forest Map Office & T - Lt ;

No. 20 (Cantonment)| - . - . .
Detachment— 1 -, R . . H X . . . - o
Reprints ner iy mae aen 7 I‘ T4 en (1) - T emm Y S bl - - o . ::: :: é.o e 4 awn
N:gr editions ... - P N VT b - bre e ' e o o .. .- " e e a9 8
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Y - - - [ M er 55 s

Totals .| .. |: 81 [-16 | -22 2 1 w | 0] | 2 7.1 2 30
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XIIL—PRINTING AND MISCELLANEOUS.

128. The Photo.-Litho. Office, Calcutta.—During the year
there has been a noticeable decrease in the amount of work both depart-
mental and extra-departmental passing through the office. -Efforts are
now being made to attract more work from other Govérnment depart-
menis. Owing to the reduction in the size of the Survey Department in
recent years, this office is in a position to undertake more extra-depart-
mental work than formerly. ‘ s

An average of three out of four rotary offset and seven out of nine
flat-bed printing machines were in continuous working, and the twenty
handpresses were fully. occupied. Ib the Type Printing Section the six
letter-press machines were almost continuously in use.

Exzperiments have been carried out with.a view to reducing the time
taken to prepare drawing blue prints from plane fable sections, for
survey parties, and have met with a great measure of success. Hitherto
the normal method involved the preparation of a “mosaic” using black
prints pulled on a hand-press, from lithographie zine plates of individual
planetable sections, The method was lengthy and costly;and the quality
of blue print was not good. The only alternative was the method of
direct lithographic combination of the work on two or more zinc plates
which however could be used only in a small percentage of cases, and
even then had serious defects. '

The new methods involve the use of “Correctostat™ and *‘Ozalid”
papers, products which have recently come on to the market. These papers
are used for taking contact prints from the negatives of individual plane-
table sections, and are then put down in mosaic form on a projection of
the sheet on zine or glass. The time taken to produce a drawing blue
print has now been reduced from an average of over four weeks to one
week, and there has been a marked improvement in both the quality and
accuracy of the blue prints. All mosaicing is now dome in the Photo.-
Litho. Office instead of being sent out to a drawing office as hitherto.
This bhas resulted in a saving of time and cleriesl work, and has relieved
drawing offices of work which often was difficult to deal with expedi-
tiously without interference with normal routine.

CO8T AND OUT-TURN OF PHOTO.-LITHO. OFFICE.

Value of . MAPS PRINTED. .

. . Zinc - .
Expendi- out-turn .| Negntives lates Txtra. | Lmpressions
ture. b office ropared. Iy Depari- pulled,

Tates, P prepared. mental. g:;p:'ﬁ_
Rs. Rs. . .
2,80,123 3.32,808 43811 6.089 ‘733 | 1,641 | 3,183,978
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128. The Photo.-Litho. Office, Calcufta.—During the year
there has been a noticeable decrease in the amount of work both depart-
mental and extra-departmental passing through the office. Efforts are
now being made to attract more work from other Government depart-
ments. Owing to the reduction in the size of the Survey Department in
recent years, this office is in a position to undertake more extra-depart-
mental work than formerly, -

An average of three out of four rotary offset and seven qut of nine
flat-bed printing machines were in continuous working, and the twenty
handpresses were fully. occupied. In the Type Printing Section the six
letter-press machines were almost continuously in use.

Experiments have been carried out with-a view to reducing the time
taken to prepare drawing blue prints from plane table sections, for
survey parties, and have met with a great measure of success. Hitherto
the normal method involved the preparation of a “mosaic” using black -
prints pulled on a hand-press, from lithographic zine plates of individual
planetable sections. The method was lengthy and costly, and the quality
of blue print was not good. The only alternative waa the method of
direct lithographic combination of the work on two or more zine plates
which however could be used only in a small percentage of cases, and
even then had serious defects.

The new methods involve the use of “Correctostat” and “Ogzalid”
papers, products which have recently come on to the market. These papers
are used for taking contact prints from the negatives of individual plane-
table sections, and are then put down in mosaic form on a projection of
the sheet on zine or glass. The time taken to ‘produce a ‘drawing blue
print has now been reducged from an average of over four weeks to one
week, and there has been a marked improvement in both the quality and
aceuracy of the blue prints. All mosaicing is now done in the Photo.-
Litho. Office instead of being sent out to a drawing office as hitherto.
Thie bas resulted in a saving of time and clerical work, and has relieved
drawing offices of work which often was difficult to deal with expedi-
tiously without interference with normal routine. :

C0OST AND OUT-TURN OF PHOTO..LITHO. OFFICE.

MAPS PRINTED,

E Va&% of Negati Zine imprem‘ons
pendi- out-turm - egatives plates Extra.
) Depart- o pulied,
tore “':’,n‘gi:_e prepared. prepated. | “pental, ‘o‘n?:?tfl.
Rs. Rs.

2,80,123 3,32,808 4,381 |° 6,089 ‘733 | 1,541 | 3,183,978
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INDEPENDENT OUT.TURN OF THE PROCESS ENGRAVING AND
TYPE PRINTING SECTIONS.

PROCESS ENGRAVING SECTION.

ProTo- TYPE PRINTING SECTION,

HALF-TONE WORK, LINE WORK. GRAVURES.

Impres- Impres. Items or s
Blocks ait}:: Blocks sions Copies Imgmtfns

Platas o5
prepared. polled. prepared. pulled. prepared. puﬁighed. printed,

287 48,4756 | 16+2 | 39,865 1 1,821 | 9,63,840 | 1,800,603
Stereos.

129, OUT-TURN OF ENGRAVING OFFICE COPPER PLATE
i : PRINTING SECTION,

IuprESSIONS PULLED.

Photogravuzes. Chromo Paper. Transfer. Miscellaneous, Total, -

602 512 241 5301 | 6746

Including 1,160
commission forms.

- 130. Photo.-Zinco.-Section, Dehra Dun.—The printing plant

of this section consisting of one rotary and two flat-bed machines (only
one of which is in operation at a time), an offset press and 8 hand-
presses, Was in continuous operation during the year, printing canton-
ment and forest maps, diagrams and the Bhakra Dam Project sheets, as
well as indexes and charts for the Geodetic Report, as shown in Table
1.(b)- In addition to the above the Lucknow Guide map and the “Lay-
out plan of New Delbi” were printed in colours. ' *
_ The old Zeiss Protar lens and prism were replaced by a new
Apochromat Tessar F. 9 lens and prism at a cost of £ 210 (excluding Rs.
858 on freight and import duty). This leus gives much improved negatives
using coneiderably shorter exposures than with the pravious lens.

. 131, No. 18 (Air Survey) Party, Murree and
Risalpur.—The Reproduction Section was employed on miscellaneous
work throughout the year,

_ One special map was printed for Head-quarters, Northern Command,
which was perpared direct from an air survey compilation. The outline
original was first completed for typing and accossory .work on a bromide
print from a contact flm negative taken from the compilation, when the
outline had been completely surveyed. The contour original was com-
pleted for typing on a bromide print, from a duffed contact film negative
taken from the finally completed compilation. The reduction of the
bromide originals was done by photography at Dehra Diin, as the camers



Pinning wp an original for phaotographiy.



PRINTING-AND MISCELLANEOUS. 7%

inh No. 18 Party was not large-enough. The final map in two colours is
very satisfactory, and the elimination of fair drawing greatly reduced the
time and cost, besides ensuring more faithful reproduction of the survey.

This method of reproducing maps in two colours direct from the
survey bhas been further developed to eliminate the duffing which is
carried out at present, by means of a black bank-post paper print of the
oufline, registered carefully with the combined film negative. The new
method is more satisfactory than the two-colour process reported in the
1934 report, and has been standardized for hasty map production in the
Party. One special map was produced by this method for Headquarters,
Peshawar District.

The Party has been re-equipped with a process camera, to take
film or plate negatives up to 23%x 21 inches, to match the Furnival
porfable hand presses in use in the Party.

132. ‘E’ Company, Quetta.—The Reproduction Section was
employed thronghout the year mostly on extra-departmental work.

A paper cuiting machine, and a double royal hand press were
received and set up during the year. i

Improvements were made in the Photo Section, the lighting being
improved ard a long focus lens being installed which "is capable of
dealing with full size blue prints.

There are now in the Company one offset rotary printing machine,
one duplicating press, 4 hand presses and 2 portable presses.

Reproduction of originais received :—

In one colour ae 208
In two colours e . 19
In thrae " ’ bas e e 22
In fonr , oer 8

' Torar ... 252
Vandyke and helio plntes prep&réd ane 884

Prints pulled 14,846




XIV.~-MATHEMATICAL INSTRUMENT OFFICE.

133. During the year under review the tofal value of repairs
carried out and the sale of instruments, have shown an increase on the
previous year.’ . )

Owing to the decision of the military authorities to discontinue
employing the M. I O. for repair work, considerable retrenchment
of staff was unfortunately necessary. This involved the discharge
of 62 men. The savings thus effected in the cost of establishment
amount to Rs. 22,572 per annum. An additional saving is expected
owing to the Superintendent proceeding on leave for 28 months from
4th April 1935, preparatory to retirement. )

Repairs and manufactures during the year covered the usuval wide
range associated with the M. I. O. The principal items are as follows:—

Repairs for Public Depariments :—

Theodolites. Drawing instruments,

Lavela. - Pantographs.

Sextants. Sight rules.

Quintants, Parallel rules.

Clinometers. Levelling staves.

Abney levels. : Ghat tracers.

Plane-tables. Hypsometers.

Drawing boards. . Raingauges.

T-Squares. Survey umbrellas.

Plane-table stands. Sphygmomanometers.

Theodolite and level stands. Microscopes.

Repairs to Army Optical and other instruments included :—

60 Rangefinders. 530 Binoculars,

50 Dial sights, 160 Monoculars.

54 Telescopes. _ 180 Liquid compasses.

36 Directors. 80 Watches.
Manufactures for Public Departments included the following :—

Steel Band chains. Ferro-printing frames.

Subtense baxsa, Zinc washing tubs.

Measuring rods. Canvas covers.

Levelling staves. Set squares.

Survey umbrellas. Drawing instruments.,

Sight rules. : Protractors.

Water bottles. Leather tape eases.

Surveying flags. Plotting scales.

Canvas holdalls. - Aluminium gauge plates,

Drawing boards. Head stereoscopes.

Plane-tables. ] Wind vanes.,

T-Squares. X Twvperi

Mule trunks. Sopy, tmperial Yard.

Sounding quintants.
Ink rollers. g£q nts



MATEEMATIOAL INSTRUMENT OFFICE, 78

Manufactures for Director of Contracts, Simla,

A large number of spare parts and smaller apparatus for the Army
were made up and supplied, on tender, to the Director of Contracts,
Simla. In connection with this work numerous experiments were
_earried out with a view fo perfeciing the radium painting of luminous
components, '

- In the Optical Department considerable progress was made in
the renovation of priems and lenses. During the year under review,
the following were re-worked, polished and figured :—

2,300 Prism surfaces. 7
850 Plano-convex lenses and object glasses.
1,031 Object glasses rebalsamed.

In the Optical Department manufactures extended to:—

500 Prisms. 250 Rangefinder moderating
glasses,
421 Lenses. 162 Reflecting mirrors.
940 Compass glasses. 136 Spirit bubbles.
564 Theodolite and level 308 Thermometers.
diaphragms. . .
605 Binocular graticules. 148 Pocket Sikes hydrometers.

Instruments adjusted and tested in the Optical Department were
as follows:—

71 Head stereoscopes. 40 Planimeters.

260 Thermometers. 35 Sphygmomanometers.
70 Microseopes. 12 Ophthalmoscopes.
30 Barometers. 41 Hydrometers.

- 40 Hygrometers. 30 Microscope objectives.

In addition, 370 glass jars were graduated for the Exeise Depart-
ment. :
Special manufactures to design were completed as follows:—

8 Ampoule fillers (7 for the Director, Bacteriophage Laboratory,
Bankipore and 1 for the School of Tropical Medicine, -
Calcutta). : i

4 Polarity indicator magnets for the Superintendent, Gun and
Shell Factory, Cossipore.

1 Pilot gauge for the Principal, Bengal Engineering College,
Shibpur. _

1 Hunter short base apparatus for the D. G. B., Dehra Din.

5 Duralumin tree calipers for the Divl, Forest Officer, Dharwar,
the Silviculturist, Assam, and the Provincial Silviculturist,
Ootacamund. :

Six new pattern survey clinometers were made up and issued to
Directors and O. C's. Nos. 6 and 10 Parties for test and report after
the field season with a view to further improvement in design.



71 MATHEMATICAL INSTRUMENT OFFICE.

The following officers visited the M. L. O. on the 12th Apn] to
discuss with D. M. P. and 8. M. I O. certain matters relating to the
supply of Army repair work :—

1. It General Sir H. E. ap Rhys Pryce, KlC.B., O.M.G., D.SO,
Master General of the Ordnance.

2. Bt Lt-Col. J. N. Thoinas, D.8.0., M.C., R.A., Asstt. Master
General of the Ordnance:

Lt.-Col. R. Crofton, m.c., 1.4,0.C., Asstt. Director of Artillery.
The Inspector of Guns, Cossipore.

The Asstt. Inspector of Guns, Hastings.

MessrsA K. Chanda, B.sc., and Kali Charan, M.A., officers of the
Indian Audit and Accounts Services were deputed to the M. I. O. in July
by the Auditor General for the purpose of studying the methods of
accounting.

Army surplus and obsolescent stores were sold on behalf of the
Director of Contracts, Simla, and a sum of Rs. 1,778 was realised.
Surplus and obsolescent stores and scrap materials belonging to the M. 1.
0. were disposed of, and a sum of Rs. 13,173 was realised.

Fire drill and the imspection of ﬁre appliances were carried out
monthly during the year.

134. The following comparative table shows the slight increase
in the demands on this office for the supply of instruments, and also
for the total value of repairs.

ov o W

1982-83. | 1088-34. | 1934-35
) Rs. " Rs, Rs.
1. Total value of stores issued T e 1,89,422 198,765 2,01.410
2. . n » Topairs carried out to -
) _ orders .., 2,49,705 1,80,848 1,39,119
8. " w 1w instruments &e. retzurned )
to stores ... 28,154 14,208 5,814
4, Book vmhfe of stock in—
{a) Berviceablo store .., | 4,07,681 8,66,279 3,30,666
() Ropairable’ ,, ... | 159494 | 163064 | 156899
(¢} Material no e we | 1,80,726 1,656,181 148,387
5. V?l;wmof new indtruments— .
a) Manufactured in workshep ... 44,105 72,048 76,661
(8) Purchssed locally ... .| 18284 89,787 44,611
{o) Imported through the Storas . :
Department, T-ondon 8,410 8,211 9,650
6. Total value of work done in the work- ' )
shop e we| 8,852,141 2,88,707 2,62,216
7. Value obh:i:necldby sale of obsolescent -
and condemmed stores ves 8,850 4,919 1
8. Ei(nploycu—- . ' 3'136
a) Average numbers in workeho l
(b) Cost of employees in worksll’:op 424 ~899 388
in udmg pension contribution |  1,55,808 147,606 | 1,49,829
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