SURVEY OF INDIA

GENERAL REPORT

1935

yi\’{

A
&
/

From 18t October 1934
To 30th September 1935

PUBLISHED BY ORDER OF

BRIGADIER H. J. COUCHMAN, D.8.0., M.C.

SURVEYOR GENERAL OF INDIA,
———

Printed at the Photo.-Litho, Office,
Survey of India,
CALCUTTA,

1935,

Copyright reserved.

—e

. Price One Rupee Eight Annas or Two Shillings and Six Pence.
o
s

b

" V (K : :ﬁz

w
i
i T ¢




JY ‘swog "H Y ‘1dv) Aq 4moq09 4230m (ourbiio
*82)01d payoya-daap w04y 338440 4N0103 2217 Aq paomposday
'd "0 ‘omas vinbung ‘UiH yawbuwny

e




SURVEY OF INDIA

GENERAL REPORT

1935

From 18t October 1934
To 30th September 1935

PUBLISHED BY ORDER OF

BRIGADIER H. J. COUCHMAN, D.s.0, M.C.

SURVEYOR GENERAL OF INDIA,
——

Printed at the Photo.-I.itho. Office,
Survey of India,
CAL.CUTTA,

1935.

Copyright reserved.






II.

I1I.

NOTIOES
Work done by the
Survey of India.

How to obtain maps
and other publications.

List of Agents for the
sale of maps.



I. WORK DONE BY THE SURVEY OF INDIA

APPLICATION FOR SURVEYS OF ANY KIND, whether for private

or Government purposes, should be made to the following officers :
The Director, Frontier Circle, #Survey of Indin, Simla. (Tel. ' Surfrontier").

" " Geodetio Branch,* |, »» Dehra Din. (Tel. ‘‘Surtrig").

" " Eastern Cirole,* " ,» Shillong. (Tel. ‘' Sureast’’,

» O.C. No.PG lgtSogth India) ,, ,» Bangalore. (Tel. ‘‘Surfield (Sin’’).
arty

" " No. 10 (f-}urma) " ,, Maymyo. (Tel, "' Surfield Ten'’).

Party,*

Fonrest aNp CaNTONMENT SurvEYs, LEVELLING, TR1ANGULA-
t10N AND TipE-TasLEs. Advice in regard to these, and on scientific
questions, is obtainable from the Director, Geodetic Branch, Survey of
India, Dehra Din, who undertakes a good deal of levelling and
similar work for municipalities and engineering projects, on payment.
(T'elegrams * Surtrig”).

Maps aNp ILnusTRATIONS 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,

Tue MatHeEMaTICAL INsTRUMENT OFFicE, Survey of India,
15 Wood Street, Calcutta, is a well equipped Government Factory
which supplies, manufactures and repairs oll 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
Departments, whether Imperial or Provincial.

The Price List, Rules and Regulations and Forms for Indents,
Repairs and Deposits are supplied gratis on application. (Z'elegrams
“ Surinst”).

GENERrAL ENQUIRIES should be addressed to the Assistant Sur-
veyor General, 13 Wood Street, Calcutta. (T'elegrams < Surveys”),
as the Surveyor General of India is on tour during most of the year.

* Provinces and States in each Survey Circle.
1. FRONTIER Circle 2. GEODETIC Branch 3. No. 6 ( South

Kashmir and Jammu United Provinces India) Party.
N. W. F. Province Central India ras
Baluchistan Gwalior Madras States
Panjab Ajmer.-Merwara Hyderabad
Panjab States Delhi Mysore and Coorg
Biknner State E. Rajputana States Bombay (Southern
Sind W. Rajputana States Division).
Baroda
Bombay (Northern 4. EASTERN Circle
Division). Central Provinces
States of Western (including Berir).
India. Bihéar and Orissa
Bengal
5. No. 10 (Burma) Party. Assam and Bikkim.

Barma, Eastern States,



II. HOW TO OBTAIN MAPS. A
AND OTHER PUBLICATIONS

Survey oF IND1A Maps are obtainable from the Map Office, 13
Wood Street, Caleutta (7%l *“Surmaps”). Also to some extent from
the Agents detailed below and from the Directors of Survey Circles.
A Mar CaTarocug, which itself forms a useful atlas of India and
surrounding countries, can be obtained for Re. 1/- (post free).

Fonest axp CanToNMENT Maps are obtainable from the Map
Office, Survey of India, Delira Diin.  (T'el. “Surtrig”).

GEeonogicaL Mars are prepared by and can be obtmned from
the Director, Geological Survey, Calcutta. .

Survey PuBLicaTIONs oTHER THAN Mars, as outlined below,
are obtainable through the Director, Geodetic Branch, Survey of India,
Dehra Dun, who will supply a full Catalogue gratis on application.
The Catalogue is also included in the Annual Geodetic Report.

(a) Trigonometrical data. Triangulation pamphlets, each covering
one square degree, giving descriptions, positions, and heights
of triangulated points and other data, with chart. Levelling
pamphlets, each coverihg 4° x 4°, giving descnptlons and
heights of Bench marks, with chart

(b) Tidal Predictions, published annually in advance as Tide-
Tables of the Indian Ocean. These tables contain predic-
tions for 41 Indian and Burmese ports, and for 28 other
ports in various parts of the world.

(¢c) Geodetic works of Reference—The R.T.8S. 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 measurements,
of the redunction of the Geodetic Triangulation treated in five
portions, of the early Pendulum observations, of Telegraphic
Longitude and Astronomical Tiatitude operatlons, of Tldﬂ.l
observations, and of Levelling of high precision.

(d) Historical, and General Reports, including the “Memoirs on
Indian Surveys” by Sir Clements Markham and C.E.D.
Black : also Annual Reports, Narrative Reports, Record
Volumes, and the annual Geodetic Reports.

(¢) Miscellaneous. Papers on Geodesy, Exploration, etc. including
a ‘“Sketch of the Geography and Geology of the Himalaya
Mountains and Tibet” (in 4 parts) revised in 1933.
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Qurt orF INnIaA.
1.

England,

Amertica.

Germany.
China.

InDp1a.
Agra.

Ajmer.

Allahabad,

Ambala.
Bangalore.

Bareilly.
Baroda.
Bombay.

Calcutla.

Cawnpore,

Darjeeling.

Delhi,

Dum-Dum.
Ferozepore.

Indore.

Jhansi.
Karadchi.
Kasauli,
Kashmir.

Lahore.

Lucknow.
Madras,

LIST OF AGENTS FOR THE SALE OF MAPS

2.
3.

&

Secy. to the High Commissioner for India. (Genl.
Deptt.), India House, Aldwych, London, W, C. 2,

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

C. S. Hammond & Co., 30 Church St.. Hundson 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 Book Depot, Dayal Bagh.

Rajputana Book House.

North India Christian Tract and Book Society.

Ram Chander & Sons.

English Book Depot, Ambala Cantonment.

Reaja 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., 218-215 Badri Mahal, Hornby Road.

W. Newman & Co., 3 Old Court House Street.

Antomobile Association of Bengal, 40 Chowringhee.

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

Oxford Book & Stationery Co., 17, Park St.

Thacker Spink & Co., 3 Esplanade East.

The Good Companions, Chowringhee,

Advani Brothers,

Oxford Book & Stationery Co.

Oxford Book & Btationery Co., Kashmir Gate.

Ramesh Book Depot and Stationery Mart,

J. M. Jaina & Brothers, Mori Gate.

Bhawani & Sons, Connaught Place, New Delhi.

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

Indian Air Survey & Transport Ltd.

English Book Depot, Wazir Ali Buildings.

The Manager, Dak Bungalow, Indore.

The Proprietor, Central India High Class Athletic
Depot.

English Book Depot.

Aero Stores, Napier Road.

Ram Chander & Sons.

Cockburns Agency, Srinagar.

D. G. Smith & Co., Srinagar.

Punjab Religions Book Society, Andrkali.

Standard Book Depot.

Oxford Book & Stationery Co.

Lucknow Publishing House, The Mall.

Higginbothams Ltd.

(Continued Overleaf)



III. LIST OF AGENTS FOR THE
SALE OF MAPS—((Concld.)

Inp1a.—(Concld.)

Meerut. 40. Oxford Book & Stationery Co.
Murree. 41. J. Ray & Sons, The Mall.
Mussoorie.  42. The Mussoorie Book Society.
Muzafarpur. 43. Burman & Co.
Nagpur. 44. Superintendent, Govt. Printing, Book Depot.
Ootacamund. 45. Higginbothams Ltd.
Patna City. 46. K. P. Saxena & Co., Diwan Mohalla.
Peshawar. 47, Faqir Chand Marwah, Peshawar Cantonment.
48. J. Ray & Sons, Arbab Road.
49. Sham Lal & Sons.
50. London Book Co. (India).

Poona. 51. The International Book Service, Deccan Gymkhana
Colony.

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

Rangoon. 53. The Curator, Government Book Depot, Burma.
Rawalpindi. 54. J. Ray & Sons, 48 K & L, Edwardes Road.
Simla, 55. Oxford Book & Stationery Co.






PREFACE

THE HISTORY AND WORK OF THE SURVEY OF INDIA.

The first authoritative map of India was publishgd by D'x.&nville in
1752, when the exploration of the then unknown India was still largely
in French hands. It had been compiled from routes of solitary travellers

and rough charts of the coast.

The Survey of India may be said to have been founded in 1767—ten
years after the battle of Plassey—when Lord Clive formally appoin_ted
Major James Rencell the first Surveyor General of Bengal, at that time
the most important of the East India Company's possessions, though there
were earlier settlements 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 accuracy of these old maps
makes them valuable in legal disputes, as for instance in proving that the
holding of a Bengal landowner was a river area at the time of the Permanent
Settlement of 1793, so that he is debarred from its benefits.

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

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

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

Precise levelling for the determination of heights;

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

The Magnetic survey;

Observation of the direction and force of gravity; -

Astrc;pomioal observations to determine latitude, longitude and
ime ;

Beismographioc and meteorological observations at Dehra Diin,
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GLOSSARY.

Scales are referred to as follows:—
(i) by their representative fraction, e.g. ‘*1/25,000",
(i) for scales which are multiples of 1/1,000,000—"''1/M scale”,

“1/6M scale” &c., which mean *“1/1,000,000 scale”,
“1/6,000,000 scale” &c.,

(tid) for scales smaller than 4 miles to one inch—''50-mile scale”,
*‘8-mile scale” &c., which mean ‘‘scale of 50 miles to one
inch” ‘‘scale of 8 miles to one inch” &e.,

(iv) for scales of and larger than 4 miles to one inch—''%-inch
scale”, '‘4-inch scale”, '‘4-inch secale”, ‘‘16-inch scale”
&c., which mean “scale of % inch o one mile” &c., &c.

Serial numbering of Survey of India maps.

Sheets 65, 78 &c. are sheets on the 1/M scale;
Sheets 65 K, 78 F &ec. are $-inch sheets;
Sheets 65 K/N.W., 78 F/S.E., &c. are 4-inch sheets;
Sheets 65 K/1, 78 F/16 &e. are 1-inch sheets.
The system of numbering is fully explained in the Indexes at the end of
this report.
Abbreviations.—U. S. S. denotes Upper Subordinate Service.
L. 8. 8. denotes Lower Subordinate Service.
8. Officer denotes Upper Subordinate Officer.
. Officer denotes Lower Subordinate Officer.
. 0. denotes Photo.-Litho. Office (Calcutta }.
. .)Section denotes Photo.-Zinco Section (Dehra
n).
. denotes Drawing Office.
. U. 0. denotes *“For Official Use Only".
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SURVEY OF INDIA
GENERAL REPORT
19356

From 1st October 1934
To 30th September 19356

INTRODUCTION AND SUMMARY.

1. Annual Reports arenow published in two separate volumes
namely :—
The Geodetic Report.
The General 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 31st March.

The Geodetic Report contains full details of all scientific 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}). Abstracts II and IV (vide Table of Contents)
summarize the detailed reports of Part 3 and enable the reader to select
those which are of special interest to him.

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

2. General. -Brigadier H. J. Couchman, D.s.0., M.c., held the
post of Surveyor General throughout the year. Colonel S. W. S. 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 Lt.-Colonel E. O. Wheeler, M.C., R.E., except for a short period
immediately after Major Meade’s death during which it was filled by
Lt.-Colonel F. J. M. King, R.E.
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3. The total cost of the Department for the year ending
31st March 1935, as compared with that of previous years, was as

follows : —
19382.83 1983-34 1934-35 REMARKS.
Rs. Rs. Rs.
Gross actual cost 36,10,206(a)| 34,25,357(b) | 33,650,861t | (a) %ﬂc lql(}ll nE
5. ,21,3:
Deduct recoveries 14,08,175 12,565,341 10,45,885¢ f}ol:arge:a?lgllilgsg
Commissioner)
on Stores, and
loss or gain by
exchange.
(3 Including
Rs. 1,08,290
for do. do.
Nett actual charges 22,02,031 21,70,016 | 22,54,776t% | fThese figures
are not final.
iles. iles. iles.
Total area of survey of Square miles. | Square miles.| Square miles
all kinds completed
during the year. 43,683 42,216 51,678° | * Vide page 16.

4. Organisation. No. 23 (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 as transferred to the Computing and Tidal Party, is now
directly under the orders of the Director, Geodetic Branch.

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 sanctioned, with effect from the 1st
October 1934, 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.R.8,,
have very kindly been donated by his family, and have been lodged in
the offices of the Survey of India at Dehra Din, where Sir George spent
the last ten years of his service.

Quette Earthquake.—-

A severe earthquake occurred at Quetta at about 3 A.M. on the 31st
May, resulting in the death of 4 lower subordinates of ‘E’' Company.

Considering 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.
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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 urgent maps required by the various local
authorities.

Levelling mear Hardinge Bridge for the Eastern Bengal Rarlway.—

At the request of the Eastern 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 pakka points,
and 15,569 spot heights were fixed (para. 115).

The results for the area west of the railway line from Calcutta to
Darjeeling were supplied to the Railway at the end of February and for
the area to the east of that line, 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 (para. 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 1869. (para. 93).

Ezploration.—

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.

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

The resplts of the reconnaissance surveys carried out in 1933-34
by Surveyor Muhammad Ayub Khan, 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, rR.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 carried out near Nowshera by No. 18
Party during February, which was attended by certain R. A. officers of
the Northern Command, by the Commandant School of Artillery in India
and by Lt.-Colonel O. Slater, M.c., R.E., Officer Commanding, ‘A’ Com-
pany.
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Ext‘:ract?, 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.

Avr Survey.—
At the request of the Calcutta Corporation the survey of 14 square

miles was undertaken in connection with the Kulti QOutfall 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 undertaken using a combination of air and
ground survey methods ( para. 93).

Deputation of Officers.— .

During the year, 1st Class Surveyor Mubhammad 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 October.

Adventures and Casualties.—

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

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

y Major H. R. C. Meade, 1.A., Assistant Surveyor General, who was
killed in an aeroplane accident at Birati, near Dum Dum, on 3rd
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 1), who
died at 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 Din on the 12th July.

Captain J. O’C. TFitzpatrick, late Extra Assistant Superintendent,
who died at Gloucester on the 2nd November.

Rai Sahib Narendra Nath Mukherji, late Head Assistant, Surveyor
General’'s Office, who died at Calcutta on the 22nd February.

Mr. Abdul Majid, late Sub-Assistant Superintendent, who died at
Dehra Din on the 27th October.

Mr. Abdul Ghafur, late Sub-Assistant Superintendent, who died at
Bangalore on the 12th August.

Mr. Kadir Baksh, late Head Assistant, Geodetic Branch Office, who
died at Dehra Diin on the 18th November.

18 Lower Subordinates and 11 inferior servants died during the year
under report.
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Distinguished visitors.—

His Excellency Sir Harry Haig, K.C.8.I, C.LE., LCS, Governor of
the United Provinces, visited the Geodetic Branch Office at Dehra Diin
on the 11th April.

The Hon'ble Sir Kunwar Jagdish Prasad, Kt., ¢.s.I,, C.LE,, 0.B.E.,
Hon’ble Member, Education Heaith 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.

6. 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 training carried out in the Western Command
during the individual training period 1934 :—

‘E’ Survey 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 Superintendent, Government Fruit Research Station, Chau-
battia, Ranikhet, 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. Fixed 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 Calcutta School of Tropical
Medicine the following paragraph appears:—

“In this connection one must pay special tribute to the work of
the Mathematical Tnstrument Office of the Survey of India. This
Department ever since the School started has been of invaluable assistance
in repairing instruments, devising ncw apparatus, and tackling laboratory
problems. The Superintendent may almost be included as an honorary
member of the stafl of the School”.
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7. Personnel.—Casualties, retirements, promotions and other
changes were as 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.1.E.,, M.A., Se.D., F.R.S., F.Inst.P. and Lt.-
Colonel A. H. Gwyn, I.a,, 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, M.c., R.E., promoted
to be Majors.

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

Major H. R. C. Meade, 1.A,, killed in an aeroplane accident.

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

Class 11 Officers.—Rai Sahib A. K. Mitra, retired.

Miscellaneous appointments,—General Central Services Class I1.—

Mr. R. C. Malcolm, 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.A., B.L.,, Registrar, died.

Mr. G. M. Dhara, appointed to officiate as Registrar.

Upper Subordinate Officers.—Messrs. L. D. Joshi, Jagannath,
Muhammad Siddik and L. M. Ganguli retired.




II. ABSTRACT OF SURVEYS IN EACH PROVINCE
AND STATE.

8. The prime duties of the Survey of India are geodetic, 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
local 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. Levelling.

Cadastral Surveys. Miscellaneous.
Cantonment and City Surveys. Railway Surveys.
Correction Surveys. Riverain Surveys.
Exploration. Special Surveys.
Forest Surveys. Topographical Surveys.
Framework. Training.

If a province or state is not mentioned, no work has been done there
during the year under report.
9. Ajmer-Merwara.
Framework. Traversing and levelling for Cantonment 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 valley
from Gauhati to the Naga Hills (p. 13).
Topographical surveys in Lushai Hills district (p. 47), and in Manipur
State (p. 47).
11. Baluchistan.
Framework. Triangulation in Sibi district and Kalat State (p. 35).
Traversing in Zhob district (p. 35).
Geodetic. Latitude at 32 stations (p. 12).
Longitude at 32 stations (p. 12).
Topographical surveys in Sibi and Zhob districts and Kalat State (p. 35).

12. Baroda.

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

Geodetic. Gravity at 2 stations (p. 12).
13. Bengal.

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

Ishapore Ordnance Factory Lands (p. 40).
Framework. Triangulation and traverse in Chittagong district and Chitta-

gong Hill Tracts (p. 47).
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Levelling. Precise levelling from Dinajpur to Purnea. Revision of precise
levelling from Chittagong to Akyab (p. 14). Secondary and tertiary
levellmcr in Pabna and ad_]ommg districts in connection with the
protectlon of the Hardinge Bridge (p. 53).

Topographical surveys in Chittagong Hill Tracts (p. 47) and in Chitta-
gong district (p. 52).

14. Berar. -

Levelling. High precision levelling from Akola to Thianegaon, of the

new geodetic level net (p. 13).

15. Bihar and Orissa.

Correction surveys in Furi district (p. 50).

Framework. Triangulation and traverse in Angul, Bhagalpur, 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
(p. 12).

Magnetic observations at 29 stations (p. 13).

Levelling. Precise levelling from Bagaha to Ghazipur, (being a portion
of the line Bagaha to Sironj) and from Dinajpur 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 districts (pp 43, 45).

16. Bombay.

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

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

17. Burma.
Framework. Triangulation and traverse in Akyab district and the
Arakan Hill Tracts (p. 47).
Triangulation and traverse in Kyaukse, Mandalay, Meiktila,
Sagaing and Yamcthin districts and the Northern and Southern
Shan States. Supplementary triangulation in Akyab distriet
(p- 52).
Lewllzns Revision of precwe levelling from Chittacong to Akyab (p. 14).
Topoqraphuul surveys in Akyab. \rhnhu anr P\k()l\ku districts and the
Arakan Hill Tracts (p. 52) and in Chin Hills district (pp. 47, 52).

18. Central India.

Framework. Revision triangulation in the Malwa Agency and in Indore
and Jaora States (p. 39).

@reodetic. Latitude at 11 stations (p. 12).

Topographical surveys in Indore, Khilchipur, and Rajgarh States (p. 38).
19. Central Provinces.

Air survey. Traverse and postpointing in Nagpur (p. 46

Framework. Traversing and  levelling for Cantonment survey of
Jubbulpore (p. 40); triangulation and traverse in Bilispur and
Raipur districts (p. 46).
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Geodetic. Latitude 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 swrveys in Bilaspur and Raipur districts (p. 46).

20. Eastern States.
Correction surveys in Nayagarh State (p. 50).
Framework. Triangulation and traverse in Baudh, Gangpur, Kalahandi,
Patna, Raigarh, Rairakhol, Sakti, Sarangarh and Sonepur States
. 46).
'(I‘I;-iangulation in Bastar and Kalahandi States (p. 50).
Miscellaneous. Demarcation of the boundary between Srinagar and
Rampur tappas of Surguja State (p. 47).
Topographical surveys in Raigarh, Sakti and Sarangarh States (p. 46).

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

Geodetic. 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 district (p. 50) and in
Ganjim district (pp. 46, 50).

Topographical surveys in Ganjim and Vizagapatam districts (p. 50).
24. N.W. F. Province.

Air surveys in Tirah and Mohmand Tribal territory, North Waziristan
Agency, Khyber Agency and in Peshawar and Kohat districts (p. 36).

25. Punjab.

Correction surveys in Amritsar, Hoshiarpur, Jullundur and Ludhidna
districts (p. 32). ‘

Framework. Triangulation and traversing in Dera Ghazi Khan district
(p. 32).
Settlement traverse in Kangra district (p. 33).

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

28. Puniab States.
Correction surveys in Kapirthala State (p. 32).

Ffmmewo'rk.. Triangulation and traversing in Bahiwalpur State (p. 32).
Topographical surveys in Bahawalpur, Chamba, Faridkot, Kalsia and
Mandi States (p. 31).

27. Rajputana.
Framework. Triangulation in Bikaner State (p. 32).
Original and revision triangulation in Bikaner, Dingarpur, Jaisalmer,
.(Ihﬁl‘;mgv;ﬁ,r, Jodhpur, Udaipur, Palanpur, Partabgarh and Tonk States,
p. 39).
(Feodetic. Latitude at 22 stations (p. 12).
Longitude at 21 stations (p. 12).
Gravity at 12 stations (p. 12),
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Topographical surveys in Bikaner State (p. 31), and in Jhalawar,
Jodhpur, Kotah, Udaipur, Palanpur, Sirohi and Tonk States (p. 38).
28. Sind.

Framework. Triangulation in Upper Sind Frontier district (p. 35).
Original and revision triangulation in Thar Parkar 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. 85).
28. States of Western India.
Framework. Original and revision triangulation in the Sabar Kantha
(formerly Banas Kantha) Agency (p. 39).
Geodetic. Gravity at 15 stations (p. 12).
Levelling. High precision levelling from Lakhpat (Cutch) to Buhara
part of the new geodetic level net (p. 13).
30. United Provinces.
Cantonment surveys. Re-survey of Bareilly, Dehra Dan and Naini Tal
Cantonments and Saharanpur Remount Depét (p. 40).
Framework. Traversing for survey of Chaubattia Government Orchard
(p. 40).
Geodelt)vlc. Latitude at 24 stations (p. 12).
Longitude at 22 stations (p. 12).
Levelling. Precise 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 32-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.-Coloncel C. M. Thompson, I.A., to 20-10-34,
. DIRECTOR :-{001011@ C. G. Lewis, 0.B.E., from 21-10-34.

31. General.—Besides geodetic work, the Director, Geodetic
Branch, administers at Debra Dian 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).

Cantonment Surveys (paras. 73-77).

The Training School was closed during the year under report.

32. Geodetic.—Purely geodetic operations include miscellaneous
computations and research, preparation and publication of records, ob-
servatory work (astronomical, magnetic, 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 described in the annual Geodetic Report
of the Survey of India. The following is a brief ahstract of the geodetic
operations described in the Geodetic Report of 1935, 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 Diin 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 has been
largely employed on computations connected with field observations for
latitude and longitude (see para. 36 below). The adjustment of minor
triangulation in 1/M 29 and 30 has been completed and that of Persian
sheets is in hand.

Hypsometric heights from observations by Mr. G. Sheriff in the
Himalayan regions of Assam and Bhutan have been computed.

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

(Geodetic Report 1934 and Handbook of Topography Chapters II
and VII, have been edited and printed at Dehra Dun.

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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35. Tidal Section.—The tide-tables of the Indian Ocean for 1935
for 69 ports were 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, Karachi, Bombay,
Colombo, Trincomalee (up to 15th January 1934), Dublat (up to 31st
March 1934), Kidderpore and Rangoon. In addition, observations of
high and low water on tide-poles during daylight only were continued at
Bhavnagar, Chandbili (up to 31st March 1935), Chittagong and Akyab.
The tidal observatories at Rangoon (May 1934) and Bombay (May &
July 1934) were inspected by the port authorities.

36. Latitude and Longitude.—(No. 14 Party).—Observations
for latitude and longitude were wade along 3 ditferent series, running
east and west and connecting the work done in previous years and ex-
tending from the Burma-Siam to the Perso-Baluchistan frontier. The
first series comsisting of 39 stations, at 2 of which Geodetic values only
were determmined, 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., was continued from near Ranchi in Bihar and Orissa to Ajmer where it
joined the meridional series along longitude 75° observed in 1930-31;
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. S. in
Jaisalmer State with the work done by Lt.-Col. E. A. Glennie, D.s.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 Ranchi 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
that 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, Mm.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 near the disturbe area of the Bihar earthquake.

37. Gravity Observations.—(No. 14 Party).—Observations to
determine the force of gravity were wade at 8 stations in Rajputana and
Ajmer-Merwara, 3 in Bikaner State, 3 in Bombay Presidency, 1 in Sind,
2 in Baroda State, 3 in Cutch State, 2 in Gujrit States Agency and 10 in
States of Western India. The observer was Mr. M. N. A. Hashmie, B.A.

Observations with an Oertling Gradiometer to determine the gravity
gradient were made at 61 stations. The work consisted of a single
traverse line running south from the Nepil boundary about 4 miles east
of Raxaul past Motihari to Chapra on the Ganges, thus passing through
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a part of the Bihar earthquake area close to the 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 allavium in the epicentral region.

38. Magnetic Observations.—(No. 14 Party).—Observations
for magnetic declination, dip and horizontal force were made by Mr.
Shyam Narain, B.sc. at 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 Gauhati and extended eastwards through the Mikir Hills
to the Naga 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 Namtiali 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* iniles 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 ... 118 miles.

In back direction only.

In the Bombay Presidency ete.—
Bombay-Surat ... 170 miles
Buhira-Unhia Tar, Lakhpat-Nakhtarina 64 |, } e 234,
Mota.
In both directions.
In the Bombay Presidency etc.—

Lakhpat-Unhia Tar 38 ., %

Total ... 428 miles.

*Line 101A Sukkur to Hyderibad has been treated as secondary having been excluded vide
Geodetio Report Vol, VII page 100.




14 ABSTRACT OF GEODETIC OPERATIONS.

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 at
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 so was
however suspected between Chittagong and Akyab and this portion was
therefore relevelled by single levelling; as expected, an error of 24 feet
was found about 60 miles north of Akyab.

Precise levelling from Dinajpur to Purnea 92 miles and from Bagaha
to Ghazipur 163 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
Dinijpur 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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PART 3._TOPOGRAPHICAL WORK.

IV.—ABSTRACT OF TOPOGRAPHICAL WORK.

41. The following tables indicate the progress achieved to date in
the topographical survey programine 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

iven.
¢ Table B shows the area revised during the year under report.

Table C shows in detail the survey operations carried out during
the year under report, togethber 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 etc., will vary with the locality; the cost rates
shown in the table must therefore be considered to be approximate. For
this reason, a column showing ‘“out-turn” is included in the table, which
those familiar with survey organization will find very useful in esti-
mating costs in subsequent years.

The cost, shown for mapping and computations are those incurred
in the party etc., 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 1-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 1913,
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 reduc-
tion of the scale of survey in the less populous areas was sanctioned
by the Secretary of State.

In spite of the reductions in seale however, only two thirds of the
country is as yct covered by modern maps. The tendency to revert to the
1-inch scale in special ecircumstances, such as in areas of more than ordi-
nary military, geological or enginecring importance, the necessity which
frequently arises to resurvey on the 1l-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 to 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 1905,

] - l-inch and % and +-inch 2 and }-inch
Survey years. larger scales, seales. scales, ToTaLs.
Sq. miles. Sq. miles. Sq. miles. S8q. miles.
1905-30 861,728 156,125 17,986 1,035,834
19380-34 113,545 45,019 7,943 166,507
1934-35 19,434 29,753, ... 49,187
| l
Totals to 1935 ... 994,702 230,897 25,929 1,251,528
approximately | approzimately | approrimately
Balance remaining 300,000 220,000 110,000 633,159
Total programme 1,884,687

Table B.—Revision and Resurvey of above work dwring the year.

1934-35 . 2,491 Nil } Nil 2,491
}




17

ABSTRACT OF TOPOGRAPHICAL WORK.

1997s Jod]}e°Us 1od | jeays 1od NECL
$.99% 7.0 0.99% 9 I ¥ | L9108 wOLRRLI0) qouy-1
‘wamoys €.91 0.4 §.8 éL L9L *N®W'Lyy | £onins  wolstasy qour-t - suw)d pavagnd o)y
Usaq 87 WInj-no ‘efiayva pagvaryno usdo
ou ‘eare Junmery Jueg (v) | (m) (o) () () 891 o aqaae| - fLoams-o ygouy-iy ymm 193f 000'Sr o3 bursis
9.91 0.4 9.6 08 06 asg| foaxns-ayg qoul-1 s ybry pup  wnpap
. *34389p fipuve
1-S1 0., 1.8 99 32 D%p | %Mtsm.mm qoul-1  puv suwwyd popparno oY
*Laaams
G.31 0.L 8. 6¥% Leg | N 6¢ | 418jumemarddng  gour-t “(p3;
1.ST 0.4 1.8 9¢g 68L'T |HSPPHPO PP | " Loains 8uIBUQ  QOUJ-T -0nbuvposs) uasop fipuvs
0.9 8.1 e.v LIT 8229 | D ¥ O P | - Leams puiduQ qour-{ puv suavyd pagvaypno v
" (4Dq 28udIqns fiq jusw
-94nspau) 123f 000'¢I 0}
bursre survjumowr papoom
*so[IUI °ry | "SI "] *98I9ARIL], e&h.ﬁm puvp sinds paipairjIno
0.16 0.08 0.19 4! 001 a s 1a9WaT}}es PUD PIOVL43} ‘8AS)VA G0LIDN]
*so[Iu 'rY | "sa[1w ']
L.6 6.1 8.4 68 08 T6¢ | 98I3ABL], gour-|
‘HSY P H ¥ ‘gout-1 *24382p fipuvs
0-6 8.1 G.b 61T 08¢ ‘d® 0 I 68| UOTBIMBUBILY, » Youl-§ puv suwwyd pavarj)ne v)g
— KAaeduro
‘HTOUID 0¥
dEILNoda| ¥ g | osg | w by | by
) smouw |
oL | Bmdden | PPM | -gguom | MOm g0
19d urw uo1ydriossp
‘SRYVHAY 18d yiom Am_wwww .wwv ‘80N 199Y§ -j104 JO BEF) Ayreg
*DNINIVYI HEaANQ PIY 40 | oo (rmr -bs
NER ANV §711d40d DNITATOXE w3300 | gy geerx
‘HHOM A0 NOITJINOSHJ HOVE 40 : v
h (a¥oy ¥0) "I "OS w4 FLVH 150D

‘Suiddey pue uoneindwo) ‘sAsAing jo sajed }SOI pue sudni-ino ‘seany—'H JFigvl




ABSTRACT OF TOPOGRAPHICAL WORK.

18

‘HMOM 40 NOITJTHOISAQ BOVA 40
(790 HO0) "I "OS "I TLVH 180D

cesenvs esssne eresse LR sassee OQZ EM nh *m %QPHﬂﬂm QOHQQQHHOO nOSI”
‘weuIeq)
csssen sevees ssennr semeee seuens I .Oz ﬂ@@ﬂw ase .ﬂO..Sd.:QaOO go.om\ﬂ
sssese ceenan sanees sssaes LEEETRY sesn H Wm %0>Hﬂ.m no—.”uQ@Hhoo HOEIN
Tttt | O® N T ve | £eaams wonosiro)  gour-fr
e
89190 ‘TOTYR}S
casven cosaen eerane eneean evuras ~H>~O dau@ﬂ.@ cee %m>um~m-®ﬁ HO.HN._..JOH
‘uons[idwod
seasas sesses esacee sasnes sessne s Qam %Q?SWHA&M&EMMHO nOQﬂIMH
s on Lssod @ 0) - I ge|4feams [ewiSlig oWk burddvg 4w g
Suteq jou 91 ‘£aadus jo
BONST[0 LM JOURPIOD 9) (9) ¥¥L I1% e et qg6¢| £aams-2y gouUI-91 VoLV JudMmUciUD? VY Ajevg
-0® Ul aPEW S SAZIRYD ‘aorye|
J0 uonnqustp  pue -d £on.
d Iy 1dwo? 9AINS
w.w%_woaﬁwmuoswm:%ﬂ Ire J0j YJI0Mm ‘pavhriar fipand puv
ul umelp pur siwak ()] (9 1.2 ¥0T1 9% d 6¢ | punoi3 £i0ss5920Y qouy-1  Ma8ap fipand ‘urvpd o pvaq
snotaead ul pakoains ‘sg[Iua "y | 'saqioa
alaam  S)90Y8  QWOS : 3 . ceenen
ov $300ms oroTy 30 AuT @ )] e8 1 A q6e | 98J9ABL], DaUD JudnUOIUDI JvY Ajarmg
wt 2418 03 efqiscod gJou pagvfiraar fipand puv
st oym-gs00 pagerdmo) (q) | (g) ® 6.01 c6 29 | d 6| uomemauelly U paa8ap fipgavd wrvyd joy praq
yor
pIU0Y —-Laedwo) 9,
—'HTIOHID
. 'S g ‘W .Mw “a .U
"EILNO"d | ¥ 1 q 8 8
‘AU01)B) —
‘18301, -ndwood 10 A ot .
18§ . iom Jo
Suddey ol ._%%_M.wwﬂu noumu&hunod
SHUVRAY aad qa0m Au%.wﬂ .WM' *SON 399UQ "RI0M JO 86%[)) LIeg
*BNINIVHL HHAND D129 40 | gaqim -be
NAN NV ST1d0d ONIAA'IDXE aing-ang W sealy

‘Suiddepy pue uoneindwo) ‘sAeAing jo sajed SO pue sudnj-jno ‘sealy—'D 3NEGVL




19

ABSTRACT OF TOPOGRAPHICAL WORK.

*sojoyd 11e mroly sAaains
mou pusefoalus punoid pjo
Qm:u.Hoﬁm .@mﬂﬂdﬂ— 801E OF—.H. cssvesn w.H.H vesene aacecs wmm O ﬂ .z .M wm cenass gO.—.HHtﬂH ees Qﬁ@&.&.ﬁ:g L”:.w.m
‘wwyd paapar)nd
EETRY T sevens O..—” esesss OO* o N 8¢ HHO..mm_K»QH @—HH—OHG nunﬁlwﬁ QBNRN .NQH@LNN.@NN L.Sbsw:\.w.mm
gfiayppa wado puv
el 0eg 0 8¢ UOISIA®I pUNOXY)  [OU-FI )iy MO OuISp o3
.m.:.:
}.Gc¢ 98 N 8¢ |£2AIn8 118 UOISIAIY Ooo.mN\._” fiyooa wnipapy ...wm\m;\wm
*sfia)va pagvarg)no
uado yun  §)J1Y WNIPI(
.81 261 N 8¢ [foAmsJre UOISIARY]  [OUY-FT ~4nnivg  puv  pupuao]y
(274 000°9
Y cenvas 0.22 cvacnse co1 .ee 0% 8e MOPHﬁwhmdQOmw.—Nwwm go.ﬁnﬂnw.ﬁ -QQQ.%V 8170y ﬁNbN\C@ Yo
. x.u.xp\-
000'01-000°) 2.5;.,:2
2.0¥ g8er H 8¢ | Aoains e [BUISII)  [OUL-{T papoom dad)q ursizpqy
‘$fla)wa pagvarynd
uado e&*.shu %NNSN ut :Nm\.wNﬂﬂ
1.6% X3 N 8¢ | feains 118 [BUIS) [OouU[-LT wnvlvg  puv  PuUDUYOT]
('3 000'8-000°€) swrviUNOW
I.18 eIt "t 0 ® M 8¢ |Aearnsare [euldi) YOUI-if papoom fippavd drapg il
P09 e ‘ : .
TIOEID P e Lyreq (Asamg ITV) 81 ON
GEILNOWE | ¥ | ~& | tu W s | by
“suor
‘18300, .5&5%”0 Jzom .
Suiddepy pew ‘gjuow n%m.—ok Jo
Jad urul 1ydiaosap,
‘SEHVHEY 18d jiom _MMMW.«M& *BON 398(Q “YI10M JO 86B]) *faaeq
*ONINIVHEL HIaNQA PIY 39 | g51vum -bs
 NaR anv $11d40d 9NIQATOXH wnPng | g §BAIY
HUOM IO NOLLAINISYA HOVE 10 | . :
(3uoy 40) " VS ¥Id ILVH 1S0))

‘Burddey pue uoijeindwio) ‘sA9AING JO SIJeJ }SOD pue Suunil-1no ‘seasy—'D 3Vl




ABSTRACT OF TOPOGRAPHICAL WORK

20

‘XTOM A0 NOILATHOSAT HOVE A0

(AFO'Y HO) "I DK And HLVYH 1S00)

€6.1 cosnae ceeses acseae caeene N Qﬁs epmy ooo.mﬂ\ﬁ e ong
NN..@ sevene csesne PR asmces coa st O@MH—.O gualm . cwueq
e0. | . §1000Q wour-t g
cz. P BT . sy000g wouy-1 . Cusang 4n0j0)
[ ee. [T T [P dew ﬂdﬁooﬂw qour-1 . o
‘uor)
cossss 99.21 senaas cisene ceees ceaeee g [AID dﬁwd.@ qour-91 onuT
S Aag | F g
el ‘o 400 PO q . erect sreree sdBUl judtauojus -
PLIRYR RN A ¥ W) gouT-91 o
uoyoeuuod UL IOBG pUB
Suorqyg o0} FWIg wWol L0 sye9qs qour-{ 0387
‘g oK ‘vojerws() ‘H
£) 200 0 *V "I SOPROXY cennas 3. 8195Yg qouy-1 woyruruors dopr
"pjouoY —'00 g0 Sumeiq p 'ON
—J€TDYID
HHILNOYA ht! At ! w@ by | ' by
*SUOIBY _ .
‘%307, -ndwod 10 A, xhwk .
| snddepy | Pty *yjuom From 30
b i sod gy |MO1dHOSOP
BRUYNAY 7| 1ed yaom ?_MW.MM «..Awuu ‘SON 39eYS *¥a0M JO 888B[) MEELE
"ONINIVHI HEAND D1PY 40 | g1 b
NER ANV §11d0d DN1TOTOXT W0 | yr sreay

‘3uiddepy pue uoneindwo) ‘sAaAing jO S3jed }SOI pue sudn}-no ‘sedsy—'D 3INEVL




21

ABSTRACT OF TOPOGRAPHICAL WORK.

"811vy ypum pasiadesryur
fagunoo oyf 91 ‘punosb
*(uorstaey) uayo4q Y0F Iy  YIve
S. C. 6%9'1 3Py |0 A XTI SH| UopBMIUBLLL QPUI-§  -pay  popoom-ApybrT 9409
81y puvs
mo] puv Aajunod buyvinp
124 -un uado ¢ sy fiyo04
‘d ‘V o¥ pue *(ToTsIAY) papvjoer puv suw)d P
v. ¥. 196 | L8T1'63|d % T ‘M OF | UOIBIMBUBILL qout-§  uado Yoz ‘spvy puvs %Og
‘surp)d uado fo sayoypvd
11vwe puv 81y fiyoor pay
LG . 8.5 v19 16770 Sl ¥ 0F | UOlBIMIUBLLYL qour-¢  -vjosr Ypz sy Puvsg %08
-f1oarpoadsarx
G1e sy B 91 "5 —+6309Ys
your-{ pue goumr-] I3d ey
-/6€9°T ‘SH—: Jlun . . . ‘o ! .
Hﬂwﬂomhﬁw wamumsow..«o so[ru so[Tm (esBg 04§ LDYUDY ¢ [ PaLaa0s-qnads
woiyerederd pue wolyBUI af|rur xsauly|xed deaul] | IBIUT] Joyuny £q) fiypybr) ‘spasv Apuvs Luyp)
-eX0 oy §}800 "0 ‘A % °N| €.BE 9.8 L.8% 01 6y | W®IOP| ™  9BIeABL] QuL-t  -mpun GOF S8 pUVS %SE
"HONVHL . . —£3red 1 'ON
g g -5 — —
piLEgoEmn | ™ 4 d 8 s
suoyey |,
‘180T, -ndwos 10 tom .
Smddspy P “juom noﬂw-%—wpowwv
J9d uewr - oﬂnw 0
‘SHUVHNEY Jod j10M ?M.Sd 10) *S0N 399Ug *JIom JO 88¥[) -Kgreg
"HNINIVAL HIANA P23 10 | 55irm s
NYW QNV $T1d0d DN1A010X3 VIGO0 | o srory
‘M¥OM 40 NOILATHOSH(Q HOVE 30 )
(awoy °0) "IN "US WH FIVH 180D

‘3uiddepy pue suoieindwo) ‘sA9AINgG JO SIjed }1SOD pue SuIN}-}no ‘seady—'D J19GVL




ABSTRACT OF TOPOGRAPHIOAL WORK.

22

*(fiaD88905uU buLBL22D4] 211108)
8179y fisva fo sadops pyo-82
G.8 LI 8.9 8.9¢ veg'y | q g | feams UISUO  QOUT-§  -4of %0S ‘opfuni uadQ 9,09
81y puvs
) %OT 8112y Fispoa pappvjosy
9.4 LG 5.9 g.L8 8087 | " AW OGSy | Aeams (pWBLO  [OUT-{ %05 ‘suwpd prw ued( %L
*dn
uaeyey 19£ jou Swmddeyy (v) ‘suww)d puv sfia)pva pagvayy
‘St -mo uado 9oy 81vy 1Iva
-ure1j) lepun si0Lasins £g (») 8.¥1 8.€% 9L H ¢% | - Loaans [vurdug YoU-i -4 papooar ‘avrijuy 9.6l
suaw)d puv £fia)ma
papparno uado LOF ‘j2af
"3arurer) 00¢'F 0} bursre sy p2
1epun 4[3som [euncsied A9 | £.pP 8.L 6.92 0.01 186 H Sy | - Leamms (suiug  goul-i1  -poom figyby 3varyuy 9,09
U0}
Pa1826100 puv 8Qungns 9. Cr
‘Sututelg 19pun 823BUIPIO ‘e 908 Ao andivp))
“n§ semor pueeddn £9 | g.g1y 6.0L L%¥E | 0.3 18 H 9% |~ fesins (euidig  QoOUT-H S0 suoseus  wuad) %Y
PRUOY
"HONVYHL . . PIouog—£Lyred 1 'ON
. . . @ —
oILEdOED | ¥ 4 it S 8
‘smon®y | .
‘2101 -ndwmod 10 Mﬂwﬁ_.” “FI0m 3O
Suiddey * u.wﬁ.ﬂﬂm_ aondiaorep!
SNUVHAY 1od Haom Am_ww.wﬂ wwv “80) 9994 S “yIom Jo §8%D *fa69
*HNINIVHIL H3aNA P1ey jo soiu “bs
NEW @NY §T11d0d DNIANTOXE w0 | gy peeay

‘NYOM A0 NOILJIHISEA HOVH 40
(Awoy ¥o) ‘| "OQ ¥HJ ALVHE IS0)

‘Suiddey pue suoijeindwo?) ‘sAsAung JO sajed }SOI pue suanj-jno ‘sealy—o 3719V1




23

ABSTRACT OF TOPOGRAPHICAL WORK.

|
$IUIUIUOIUB)) | . . ‘U08a6u00 2L
erodjnqqup pue prquusey | T.0 1.0 0.961°9 | 0L5°3T | "IN €S ‘L ¢¥ | guraaag [OUL-9Y  -43ay  *(8urv)d) 8uUswuojun;)
; BUIVU Yum passads
-zezeg ~4dqur ‘§11y pporsyul puw
qUaWTOJU'B)) 1B, wey| S.4LT .1 0.91 0.0% 8 0gg | 98J9A%BL], puryyg  despg  C(sppg) 8jusUBOIU D))
*sivzeg juswmuojuU)) EDIUD PaysIb
elodjnqqup pue pequiisey | 9.8 1.0 6.8 G.vL 663 B ' T G A IR 98J9ABLL Youl-§9  -u0) - (surm)d) sjusuuoyuv)
(1o1y ‘papoom fipravay
~B1Q [oITasay pnig) prego %0& PUD Do PadvLLd]} %n L
1() JusmuIdA0y vRRqUEY) | 8.5 6.0 6.1 8.801 991 Ogg | 98J2A%I]T, qoul-gg  noqy "(5]]tH) Spuswuojup)
*S3IIWUOJURY) IUMOD
-BUET PUE IYTa( ‘Isueyp jo
sauepunoq jo aSuwvyo J0j
2uop Suisieaer} “|(T .6 ,
BIPOOX]]  "SjUdWUOIUB)) .%»uw»mﬁou n\oaw puv uado
aaod[nqqnp pue prquiseN | €.1 £.0 0.1 8.01%'T | 9¥6‘IT | "IN SS ‘f S¥ |- 98I9ARBLY, qoul-91 %09 “(suiv}d) spuruouv)
‘PIU0J
—HONVYALI —jusumaygoeleq AmuﬁmaﬂOuﬂdOv 0% 'ON
OILTqOED sy sy 99 *S9I0Y | 'SeIdY
‘suolyey ||
‘1®0T, -ndwod 10 A10m -
Suiddepy PR ‘gyuom | IO JO
: tod new |TOMdLIOSOD
‘SHAVIEY 1ad yaom AM.WMN wwv *BON 3997Q “JI0O4 JO 55B[() Lyaeg
*ONINIVHL HEANQ PY IO | onmx be
NAN UNV STId0d 9NIANT10XT TI03300 | ur gear
‘AUOM 40 NOLLIIEIST( HOVE 40 ’ v
(3507 ¥0) 'J{ "bS wud @1va 1500 ]

"3uiddeiy pue suoneindwon ‘sAoA1ng Jo sajed 1509 pue suan}-jno ‘seauy—'0 379V.L




ABSTRACT OF TOPOGRAPHICAL WORK.

24

'918z® . ,
AW U3 TB)) wuo&#oﬂrmm . papsabuod 0F puv uedo
pue A[ereg ‘unq wyeq| 0-G€ 6.2T 1.61 8.6 631 gaeL®d‘ree| KLoams-2y] YOU-F9 %09 “(Suln)d) susmiuopuv))
*81)0f snosawnu buravy
spppu  daap  ypvm  passads
“erng ~293ur  ‘pauv Ry paysab
jmemmojus) (v meN | 8-LF 6.01 8.L8 L.g 8 0 €¢ | '~ Leamms (BUISLIQ)  QOUT-HQ -u0) “(S1H) Spuswuojuv)
*a[=08 83T U0 E.N».EQ__* ‘papoom hjapay
- (aor y 4 Of
-B}S [oIedsoy jindg) Eﬂ.w %08 %SN Do4D DIODLLD] a04
-10) guommasop) Tyyequeyy | 8-I1€ | .B.F 0.L% | 9.18% 991 0 8¢ | ' feams [pUIBLI) [OUI-BE MOV "(S1IH) SHuduuojun)
LU LM
passadesdjur puv papoom
fippavay ‘s])vy 2)pIJUL PUD
‘jueaIuojusy 8 weN | 9.4 0.¢ 9. L.38 60L os8s | foamms-og QOUT-QT d93}5 “(B1IPH) Spuowuojuny
‘8#pueT
faoyoey azodeqsy pue
sjuewruojue)) aiodgorire
pue a:_m.:w% ._:.5: ﬁ:wm ‘d 6L *peo1sabuod oLoF puv usdo
“3oda(1 qunowey dndurinyey | 9.8 6.1 1.3 LALt | gar'er (B d ‘L 'D 8¢ fosrns-of OUN-QT %09 (FuI]d) SjuUsMUOIUD)
‘p1ouoy
—HONVHA ‘pjouoy—yueurgoe)o( (sjuewruolue)) 0g ON
DILEdOHED 9y 8§ sy *82I0Y | ‘82I0Y
"Su013E) .
1970, -ndwoo 10 jiom .
T Smadey | PPM | pnom | o 1o
‘SXUVRAY Jed yaom ?MNMN .wwv *SON 7009 *JI0M JO 888D *Lymg
*ONINIVHL HAAND PR 10 | womm be
NAW NV §T1d0d DNIANTOXE wnyng | o FBRLY
‘HHOM 40 NOILJTHO8HA HOVE 40 ’
(a¥0Vy o) " "d] HAd ALVE 180))

‘Suiddey pue suoneindwo) ‘sAaaing jo

sajed 1S0d pue suini-}no .mﬂ@._<.'.o 318vVL




25

ABSTRACT OF TOPOGRAPHICAL WORK.

*f9amg
€.15 (»)I.8 G.81 0.5¢ ear's | D gL | L18tuowmoaiddng qoul-|[ ondg
*10.43u00
N 9842043 woLf pory spurod
.%@ﬁ%ﬁmﬂﬁo%@h% fuvippzno woif w0038
-qed 1nojoo pue Smd -o4 fiq pafizaung °papvary
-dew jo 9500 12303 oqL, (») | 6.03 (»)[.8 8.51 ¢.83 0892 [ D®DgL|Leamg [euifug UOUI-T -no puv uado fAippsow ‘suivld
(89T ) (SarT Ty
8.78) 1%2°¢) pappany
8.8 .1 L% b.c6g | 0189 |""O®A'DEL| " asIaARL, qour-1  -yno pup uado figgsowt ‘surv)d
1-0 3.0 LT £.68¥ SL9 M glL| uonemsuerLy, gout-1 't 8j)uy padaaod syfunf mory
—£q1ed ¥ ON
*(sax0e :
8%0°2) *(Aydeadojoyd
‘soroe | ‘oI °bs Ie)  suon®oy
g 8-98% 6.15% £.79¢ 894 (R g 6L | -11991 uo Lsamg  YouIl-91 onda
*B)uaTE B R t D24 uado 904 PuUD V4D
Ieou ‘omaros :ﬁtﬁo T%_M ‘oTiwa| xesur[ [1od 1eaur| aeaury ‘sAaAauns I1e :ef:\. Némwa:.m.u ?WN m%ﬂ
: 0-£% 8.L G.41 0.€¢ 89 d 6L | X0} OSI9ABLY, YOUL-QT ‘Da4v fij12 pagsabuod fiesa 9,08
dTOUID :
NEAIsSvE | sg | sg | w bg | w by — "I0IJA0 HTOYIO NUALSVH
*SUOLYE .
‘re30, | -ndwos wo From
Smddep P ‘qyuoumr | THOM JO
19d uem uorydrrossp
‘SHYVRAY aad yaom AM%_MM wwv *SON 399§ *JIOM JO BSEB[) fq1eg
*ONINIVHI TIANQ PG 30 | o5y by
NEM ANY $11dAd ONITATOXE W00 | iipary

‘NMWOM 40 NOILATNOISEd HOVAE 40
(zuoy ¥0) "I "OS ¥IL FLVYE 150D

‘3uidde\ pue suoijeindwo) ‘sA3AING Jo S9}BJ 1SOD PUE SUIN}-INO ‘seauy—') JgV.L




ABSTRACT OF TOPOGRAPHICAL WORK.

*G0S '8y 8BM 20() Juimei(] ¢ *ON Ul su1d)jed Inojoo pue Surddem Jo 3500 18303 Y], ()

YHOM A0 NOTLAIHDSHAQ HOVH A0
(4¥ny ¥O) "J{ O AAd ALVYH 1500

*PALE S1YJ UL HI0M -
o gurjiwoduod jJuaub .
mwr ad ST {OIT[# S#oUOLS :, 8229 u:w:mwg\f.eﬁ a)5unt
y5n0a7j 3¢0] sARP $3PN|IUT 4 buyvpupun 0508 YImodb
*Sutaiery 1epun 9443 puvpUNngo fanf
uem B 19040 mwﬂ.ﬁwﬂmhr ypum surnyd paparyno ojey
0} aoud epru sfarans G.23 )9.0T 03T |«boe 6zh'p | v X 9 | " £9Aa1ms [ruIdIQ qouy-1 ‘suwv)d papai)no usdo %0F
95910§ Youl-§ WOIJ UOLY so[Iua g9 '9SJI9A%®I] PUB
-oupat 4q ﬂwwﬂwﬂmwﬂm ! reaurl | xeaur UO[JBOIBW "Da4D PIPAI)IND
* .se cassee / ‘
8OpNOU] -es1aami) Ki® G.88 (0)6.8 9.¥8 0% §8¢ L®PI¥9|-ap Axepunog uado w.:«i uw\y.:ﬁ.m,,wwzu.m‘ %06
-punoq Ljaand sva sy ‘89T s3I v nado %9 ‘DaLD
oo v S soatms sy A
-U1 WNWUIXPW 80ITY0 (17 .61 8.1 9.LT 14 129 O €S |J0] osJ9ARBL], qout-91 110 pIy eroro mwom..n.
¥ un_un_oa...w.nwws.nmw:ﬂﬂw DD 23 noyhin a..:: w.w.m.s
‘uonRuEATLg ", L (
LM 308000 0F HOIYE] asa2avay fo y)buay abvasay
Hom%hww:.ﬂ.-ﬂﬂ%whwoﬁﬂq *so[III gayIm ygmosb 2243 Juvpungv A
‘so]1w awnbs gg ugoev... Ieaul] Igaul[ ..w.:v\ ynm E:.Em wuusaw:sw
. ‘ . $9 | 9BIOABI qout-| 0509 .&m:z.“. funmmpup %0F
so[Tw o1enbs 0011 M0qV« | L.€ 0.1 LG 9L % 8V¥ (0] € ! PV 240
puv ‘abunf eea) yjrm €11y
fiyooun 90y ‘ajbunl parru
P30} G.8 9.¢ 6.¥ 1§44 9L¥'s |""d®OI¥9 .ﬂoﬁdgwﬂdﬂh_ﬂ U1 ypm prio ey g0y 9,08
. — Kq1e ‘0
T EIONUID sy sy w *bg | 'm ‘bg Wed 9 ON
g . . —_— m -
NgHLSVE | 4
BT01)RY .
: qiom
‘%01, -nduroo 10 .
Juiddely PeLd ‘qyuon :oum“MWova
1ad vt ]
o®a jo . . 'y
‘SARVRAY ded yiom _Ltos wov 80N 3984g J104 30 88E[) HEd
*ONINTYHI HAANQ DLW 30 | o e
NN GNV RT140d ON1A0TOXA w30 | o' srary

'‘3uiddey pue suoineindwo) ‘sAsAing JO sajed 30 pue sudni-ino ‘seauy—'9 I1EV.L




ABSTRACT OF TOPOGRAPHICAL WORK.

*79¢ 5 57A 8OO JurmeI @ "oN Ul suwrazged 1n00d> pue Smddem Jo 9800 12309 84T, (p)

euldLio our-} o\.%.ﬁﬂm. «(8148 ) k
wnm.wvn.ao uou.ﬂ—m .Homw@n——u.n.mu 96.1 96.1 evases esvann mwmhw VISR 6L [ 3097 Q QOE-* PYYS b:.ﬁ&&ug @uNs&EOD
'3842av4) 219D}-2up)d
yomwus papyuesadou  unyl
‘}s3urad onq wo Suryiom fo  ooussqv asaym  sppy
S ® HN/V ¥8 W papoom  fipavay  Fpawad)
§2040A10S 10§ mpw_m._wﬁm.o (2) -x2  moy wm@m‘ ‘w01 par)
an[q wo Supjiom jou -qno oyl fig payopronf
s10£aAaIns 10§ winyn() (9) Puv u01393824 919V} uvyd
"Sutuiwag 39pun fiq hpabav) fsaang “svjpu
s10l3a1ns g Aq saim doav R oproup 10af Py
‘bs g puB 9¢pT SS3031 b _hq paprip 1234 000°4
Juunp Suiddewr iof nB.LF 0p dn spy pv)d bunl
so[ru ‘bs pIp sepnou] (@) 16.4T ()38.8 60.%1 “uwm.mm 2)6L8°C [ ARGV F8 | * Loains [surSrp qour-§  2suap fo sabuv. 1apvivg %08
Q .
w011y
BT Imo OLOF  "81IvY ]]pULs pun
Ieaur] spppu varur  ypm figg
60.%1 T1.8 86.0T | 99.0¢ 8.8 a| = 98I9A%BL], qour-1  -unod pwjo-ajbunt 3vpg %09
‘payoyndod iy
.\Qﬁm% -984pds puv papoom Aijasuap
T IOEI0 8¢€.9 $0.1 ve.v 8.282 | 9vL'e | 0 ¥8 | uwopyeInsuUelLY qout-§  figgeow 3aaf 0p0's 03 dn ;g
NgELIsvaE | RS I T B R —£yred g1 ‘ON
L (R .
‘1830 -ndwos 10 104
L Sadden | PPML | oo | oM g0
zod ugm [U011d1059p
‘SHUVRAY dad Yiom AMM.MM wwv *SON 39948 *JIoM JO BER]) ‘£qavg
*ONINIVIL 33Qx0 PI2Y 3O | b
NEK ANV S71d0d BNTAATIXE wing-in :
‘H0M A0 NOILJINOSAQ HOVE 40 YN0 | uresery
(Ruoy ¥0) " 'OS ¥ ILVHA L50))

*3uiddey pue suoljeindwo? ‘sAaAaing jo sajed }s02 pue suani-ino ‘seasy—O 31g9VL




ABSTRACT OF TOPOGRAPHICAL WORE.

28

‘¥YOM JO NOILJIEOSEA HOVE J0

(3uoy ¥0) "|{ ‘O ¥wdd ALVHE 180D

*fiavssadou bursisavay
1331 ! flavaodway  fiysow
‘SDILD PIIDANND IULOE PUD
2pbunf asudp owos Ipaaf
000'F 03 buisra syvad yprar
fiqunod finy %09  “393f
. 00¢'T 03 dn sy pa3jv)os
$S.5€  |«EL.8 19.83 €.61 g8y | g% VL | LeamsppmBug  gour-y  yir suwpd paparyno QoF
Ry
*K9a1n8 %0c puv erbunl ws guif
$9-¥%  |.6L.8 16.91 L.8% gee | V 7L | Lavjuemerddng  GOUF-T  %0F #1090 £8240,] paadasay
'$fi2))D0 UL EDIAD PIFDAIND
-suzagyed 1rwe pun 333f 00O‘c 03
mooo go 3s00 sopnouIy| OB8.€T  |:SL.8 L0.¢ 0.06 ¥S V #L | foaans wonoeazoy  gouy-1  dn syvad ypm fqunod AH
Ry voyun fiaaa
puv ‘829w 112y fiq paprq
-wyur fjesandg  popoom
. fipavay uayfo  felianwa
. doap puv 333f 000'F O}
SALLUVI €8.% 9€.0 Ly.2 0.00¢ peL‘e [ W RICY| UONEIMFUBLLL gour-1  dn syved yjm frgunod fyng
INIqNAd ‘Lyaed (erpul Yinos) o ‘ON
“HANI it "sq 9y | 'w 'bg | ‘m ‘bg aaed (el
*AUOT}® .
‘1307, -ndwos wo FI0M
Suddepy | PP ~qyuom ‘J10m JO
10d nvm O13A1IIS|8P
‘SN VRAY 10d y10m A“wu._.wﬂ.*»oov *80 )7 309US “yI0p4 3O B59]D *£yreg
*DNINIVHLI ®ZANQ P18 30 | ooy -bs
NAR aNV §T140d DNIAATOXE TI0 | gy gmeay

‘Suiddepy pue suonjeindwo? ‘sAaAaung jo sdjed 150I pue sulny-pno ‘seaay—'D 3AVL




29

ABSTRACT OF TOPOGRAPHICAL WORK.

‘peag[niusLly ‘8a[rar ‘sI[Tma
w319 efj ur sjutod juom TeaUl] Teaul]
-orddns 03 juo palired : ' ‘
SEM JI0M 3S13ARI] B[] SB €6.L0 ¥L.9 61.%28 88 1611 azp'dse| - O8I2ABLL, QuI-T  *t fgunod pappeyno jogg
saqw axenbs U1 BAIE By} ‘(A1e
oAld oy e[qissod jou sI 9] 4 . “juswarddnsg) ‘surw)d pagvargino uado pup
89-G 89.% (4414 003 H 78| uonemsguslil Qoul-T 82y papoom parijur mory
22213 fippvm
“DALT 3yp fo fiapva ayp ur
puv] pawanIno vy puv
. ) Yoy 3122f 000'9 % 000'F
GL.G 60.2 0L.8 0¢e 9IT'9 | dA¥D'd €6 uOIIBMFUBILY our-T  woif &1y papoom fipuavpy
‘£yreq (ewmg) O1 "ON
‘suzayed
Inoj0d JO 9500 SIpUPUTy| G.Q ,:08.0 cemaes s T | ¢9 | Smddem parduzo)) youy-}
PRU0Y
—'SHILYVJd 20-3 %808 | Tttt | et 'SIgs 0T | *** P4 ¥ ¢9 |Fnddew papidwopy  gouy-%
ENEIANHL " ‘p1ouog—:£yred (erpul YIMOS) 9 ON
“-HANI R b sy cwobg | w chg
| !
.Mqo:E ‘oM
‘1830 -ndwod 10 .
Suiddepy PRI ‘qgoow | AMMMWU.MW@
1ad urm 1oTs JO
*SHHVRAY Jod Jaom AWMSN 1) *SON 3994g *H10M JO 8SE[) ‘f31eg
*ONINIVEL 4IANA PIPY 30 | copim b
NN @NV ST1dNd HNICATOXE wn}qnQ | .mdw._d.
‘Y40OM I0 NOILATHOSAQ HOVE L0 :
(390 o) "J{ "OS ¥AJ WIVH LSO)

‘uiddeiy pue suoneindwog ‘sAaAing JO S3jed }S0D pue Suan}-Ino ‘seauy—'0 39Vl




ABSTRACT OF TOPOGRAPHICAL WORK.

80

‘1994s Jad|1eays 1ad *§UI9j38J INOO))
-gag‘er a7 qz0m w0 18.Le1 18.L8T cesens samese ‘S8 9T essses jo ﬂOmadhﬁQoum
-aUuB[[3081UW B SUOIIIILIIO0D :
£dop eoy( 3o 150D T8I0L | 9G.0 95.0 19861 | £ %6 ‘N ® T €8 oyp gour-¢ - oma
08-1 08.1 Trene 05g8'e |06 DI P8 oNTp gour-¢ - onga
60-% 60.¥ sreees 918 ** W% r 96 |fuiddem papdwmop qour-1 **r buymvap 1104
*Ua301399
puv] paparnd 1wy ypm
€£.2¢€ $9.8 69.6% | ©.8% e86'T |** H P A ¥8 | Leams[suidug  qOUI-1 826pw papoom fjaeusp mog
*400d §1.01IDIUN W
-0y  ‘papoom fijpavd puv
uedo fipavd  333f  000°01
Prouoy ¥%-51 6L.% €9.6 0.201 195'8 |""HE®D'd¥8 | " Leamspuidul)  qoUJ-§ 4200 07 bumsu ey daxg
SHLLYVd ‘ploucy— Lyred (ewang) Ol ON
LNHAINAL
~HANI ‘Y 8] Sy m 'bg | 'm1 ‘bg
‘SU0197} .
‘1230, -ndwi0o 10 FIoM
et mE.mme PIeLg oM "Hiom 3o
LQQ i :O_ua_._..nvd
‘SAUVAS qov? jo . 00 . .
RIY aad yaom (5aa0% 30) BON 300Y§ JI0M JO 86%[) fyeg
*ONINIYHL HIANA PIPY 40 | Lo b
NAW ANV 71404 HN1a2TIXD uin)-jn() .H:_.msﬁ<

‘AHOM J0 NOILJIIHISAQ HOYE A0
(muny w0) "W ‘UG ¥4 ALVE L8O

*Suiddey pue suoijeindwo?) ‘sAdA4ng JO sajed }S0D pue Suin}-1no seasy—'9 31gvlL




31

V.—SURVEY REPORTS, FRONTIER CIRCLE.

Colonel 8, W, Sackville Hamilton. D.8.0., to 6-6-35,
DIRECTORS:— U It.-Coloncel C. M. Thompson, LA., from 7-6-35.

43. Summary.—The units sdministered by the Frontier Circle
were ‘A’ and ‘E’ Companies, No. 18 Party. No. 6 Drawing Office and
No. 23 Party up to its dishandment on 1st April.

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

Eleven soldier surveyors were under training in ‘A’ Cowmpany
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
929nd and 24th October 1934. During the yvear the Staff College senior
students visited his office for brief lectures, and demonstrations of map
making and reproduction.

‘E’ Survey Company was severely affected by the disastrous Que’ta
Earthquake which occurred on 31st May. Four members of the Com-
pany lost their lives in the city and the office building was rendered
unsafe for further occupation.

468. 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 4-inch original survey.
1,790 8q. miles of 1-inch original survey.
262 sq. miles of 1-inch original survey (triangulated and
photographed from the air).
168 sq. miles of 1§-inch resurvey.
3 8q. miles of 16-inch resurvey.
434 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 6 sheets.
By No. 18 (Air Survey) Party.—
388 8q. miles compiled (original survey).
383 sq. miles compiled (revision survey).

‘A’ Survey Company.

Mr. W. H. Strong. M.B.E., to 1-1.35,
Officer Commanding.— 4 Lt.-Colonel O. Slater, M.c., R.E., from 2-1.35 to 3-8-35.
Licut. C. A. Biddle, r.E., from 4-8-35.

47. General.—The party continued surveys in Ferozepore,
Jullundur, Kangra, Montgomery, Multin and Muzaffargarh districts and
in Bahawalpur, Chamba, Faridkot, 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
Hoshiarpur, Jullundur and Ludhidna districts and in Kapirthala State
of the Punjab.

Triangulation and traverse for next season’s survey were carried out
in Dera Ghazi Khan district and Bahawalpur State of the Punjab. A
small area in the neighbourhood of Bikaner 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 shortly to be undertaken in the
Kangra 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 Mwzattar Husain (U. 8. S.)
joined ‘A’ Company from No. 23 Party and No. 18 Party respectively
in October and Mr. E. R. Wilson, B.a. (Class II) in December.

Mr. Mohd. Najamuddin, B.A. (Class IT) was transferred to ‘E’ Company
in December and Messrs. W. H. Strong, M.B.E. (Ciass II) and Muzaffar
Husain (U. 8. S.) to No. 6 Drawing Office in January and June respectively.

49. Areas 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 l-inch original survey.

168 8q. miles of 1}-inch resurvey.

434 sq. miles of 1-inch resurvey.

257 8q. miles of 1-inch supplementary survey.

767 sq. miles of 1-inch revision survey.

6 sheets of 1-inch correction surveys.

50. Field work was organised 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
survey, 1,725 square miles of 1-inch original survey, 344 square miles
of 1-inch re-survey and 257 square miles of 1-inch supplementary survey
in sheets 39 N and 44 C and G.

Camp (2) under Mr. O. D. Jackson with Mr. Muzaffar Husain and
10 surveyors completed 5,191 square miles of }-inch original survey in
sheets 44 C and G.

Camp (3) under Mr. Sardar Khan, assisted by Mr. Mohd. Akbar
was organised for training in the Kangra valley and in parts of Chamba
and Mandi states. One surveyor and 6 second year soldier surveyors
completed 258 square miles of 1- and 14-inch resurvey in sheet “
aml 52 D. Five first year soldicr surveyors and cne computer received
instruction and did independent work in the same area. .

Camp (4) under Mr. Mohd. Najamuddin, n.x. snccood'cd by Mr. Iu R.
Wilson, B.A. with 3 surveyors completed 767 square miles of revision
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survey in sheets 44 J, M and N, together with 6 sheets of correction
surveys in sheet 44 M. The basis of the revision survey was 4-inch
survey done by No. 28 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. Bashirullah 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 39 L, which falls in
next season's survey area, 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 1-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 Punjaub Government a traverse camp of 3
traversers and 3 computers was formed towards the end of the field
season to undertake the traverse for settlement purposes of 30 small
villages in the Kangra district. This work was 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.

Description of Country.—In the neighbourhood of the Sutlej the
country is thickly populated and intensively cultivated. In 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 apparently 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 arveas of pat now canalised and cultivated. The
banks of the old taubas are fast disappearing as the water supply now
depends chiefly on decp tanks supplied 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 sweetcr. There are no signs of the actual
bed of the old Hakra or Ghaggar river; but the area through which it
flowed is marked now 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 the com-

putation work for the coming field season was completed by the end
of recess.

‘E’ Survey Company.
Officer 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
extra departmental jobs.

In liaison 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, and had its detail checked on the ground. Corrections to the
Quetta Cantonment map were veritied on the ground and the fair sheets
brought up to date. An extra departmental spot level survey was carried
out in the neighbourhood 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 and range taking for range finder testing ranges, were undertaken
for the Army.

The Otficer 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 31st
May. The office building being situated in the 507 zone was very seve-
rely shaken and will require complete reconstruction on earthquake-proof
lines. Practically the whole of the personnel were living in the 1007
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 demancs of the Civil and Military authorities for sur-
veys and maps, arising out of the earth(uake, 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
reproducer and special skeleton plans of the Cantonment for the Quetta
Cantonment Reconstruction Committee were prepared. Demands for
large scale maps of Quetta Cantonment, and Civil area, and of the sur-
rounding country including all adjacent villages, were heavy during the
tirst few days alter the disaster. These were met immediately, though
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the press room was severely shaken and not really safe 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 marl;s 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 strength during the year was
2 Class I officers, 2 Class 11, 3 Upper Subordinate officers and 19 Lower
Subordinates (excluding 3 clerks, 2 cowmputers 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. S. 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 Mohd. 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 rectangulated and surveyed on the
32 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
Jacobabad area in 39 D/7 was carried out by Mr. Khushal Khan
(U. 8. 8.) and 2 surveyors during January and February, while the
Fort Sandeman work was done Ly Mr. Chiragh Shah (U.S. S.) and
2 surveyors during April, May and June.

Nature of country surveyed.—Dead flat plain, partly desert and
partly irrigated round Jacobibdd, and 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 draftsmen. No. (2) 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
requirements due to the earthquake, especially large scale plans of the
various city wards for use in conmections 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 Shahabuddin was employed on miscellaneous work throughout
the year, the largest single job being the prinfing of 98 sets of deh
maps for the Irrigation Department.

The section 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 Dian and Calcutta; 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 Quetta 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 13-3.-35.

Officer in ”h""'”""—{Lieut. R. C. N. Jenney, R.E., from 14-3.35.

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

81. Personnel.—The average strength of the party was 2
Class I, 2 Class II, 3 U. S. officers and 17 Lower Subordinates
(excluding 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 transferred
back to No. 18 Party on 20th May.

Mr. N. D Joshi, B.A., joined the Party for training on 28th
November.

62. Areas Surveyed.—

388 square miles compiled (original survey).
383 square miles compiled (revision survey).

63. Field work.—No. 1 Wing Station, R. A. F., Kohat, supplied
oblique photographs with the F/8 camera of 129 linear flying miles 1n
tribal territory in sheet 38 K & H for height determination.

No. 2 Wing Station, R. A. F. Risalpur supplied oblique photographs
with the F/8 camera of 112 linear flying miles in sheet 38 N for height
determination. ‘ '

Experimental work with the 20-inch lens and infra-red filter was
continued, but difficulties were encountered owing to vibration, resulting
in a blurred image.
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A modified mounting for the F/8 camera for use with the Ross
6-inch E. M. 1. lens was designed by No. 2 Wing Station, R. A. F.
Risalpur.

684. Compilation.—The compilation of a special map for Northern
Command was completed in January. For the method of reproduction
see 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.

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

One model of the Zeiss folding mirror stercoscope 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.

66. Training.—Lieuts. C. A. Biddle, rR.E., and D. E. O. Thackwell,
R.E., were trained in methods of air survey during recess.

87. Nowshera Air Survey Exercise.—This exercise was
carried out in January-February 1985. 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 sec page 70.
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No. 1 Party.
Officer in charge.—Captain H. W, Wright, Rr.E.

69. Gemneral.—The party carried out operations in the Punjab
States, Rajputana and Central India Agencies, Gwalior, the Bombay
Presidency, the States of Western India and in Baroda in sheets 40 I, K
L, M, P,45A, B C D EF H I, L Pand 54 D. T

At the end of August a small Camp took the field for high mountain
surveys in sheets 53 I, J, M and N. The area, which is to be surveyed
on }-inch scale for }-inch maps, comprised the uppermost part of the
Bhagirathi basin north of the Bandarpinch, Gangotri, Kedarnith and
Badrinath 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 administrations 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
Mahiarana of Mewir continued 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.

Personmel.—The field strength of the party was 1 Class I, 5 Class I,
2 Class II probationers, 6 Upper Subordinate Officers and 39 Lower
Subordinates.

70. Areas surveyed.—

4-inch original survey ... 31 square miles.
1}-inch original survey ... 567 "

}-inch original survey ... 764 "

}-inch original survey ... ... 8642 "

71. Field work was organised as follows:—

Camp (I).—Mr. A. A. Grabam (Class II) with 12 surveyors complet-
ed the original survey of 4,308 square miles on the }-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 II) assisted by Mr. B. B. Kuttappa
(U. S. 8.), and 12 surveyors completed 4,334 square miles of }-inch
original surveys in the states of Indore, Khilchipur, Rajgarh, Jhalawar,
Kotah, Tonk and Gwalior in sheet 54 D; the country is undulating inter-
sected by steeply-hanked big rivers and includes extensive areas of
jungle-clad hills.
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Camp (3).—Mr. J. C. Rosa (Class II), with 2 Class 1I I_)robatioqers,
1 U. S. S. officer and 10 surveyors completed 764 square miles of }-inch
and 317 square miles of 1}-inch original surveys in the states of Jodhpur,
Udaipur and Sirohi in sheet 45 H. o _

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

Camp (4).—Mr. M. W. Kalappa (U. S. 8.), with 3 U. 8. S. 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 square 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.

Ist Class 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. Saxena also cowpleted 4,342 square
miles of revision of old triangulation in sheets 45 I. and P in the states
of Dangarpur, Gwalior, Indore, Jhalawar, Udaipur, Partabgarh and Tonk
and in the Malwa Agency.

Traverse by Hunter 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 District (Sind) and in the states of Bahawalpur,
Jaisalmer and Jodhpur.

The area consisted 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 ‘[rigonometrical series.

Four main traverse lines, each about 120 miles long, approximately
parallel and about 15 miles apart, were run by subtense measurements
of a 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
arrangewents 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 (upta, the lntter assisting in the fair mapping supervised by
Messrs. .J. C. Ross and M. W. Kalappa.

Framework computations were dealt with by a section under
Mr. I. D. Suri (U.S.8.).
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No. 20 (Cantonments) Detachment.

. Mr. O. N, Pus -4-
o in horge {5 Gunbann: trom 10045

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

A special survey on the 32-inch scale, at Chaubattia, was completed
for the Deputy Director, Government Gardens; and a theodolite survey
of 1014 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 Dan.

Personnel.—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 about 2 months.

74. Areas surveyed.—

16-wnch re-survey.

Bareilly Cantonment ... 4,944°5 acres.
Barrackpore ,, ... 1,2625
Dehra Dan ... 3,6961
Ishapore Ordnance Factory Lands .. D756
Naini Tal Cantonment 7093 ,,
Saharanpur Remount Depot ... .. 2,6440
Total ... 13,8320 ,,

The above areas include overlaps.

32-amch original survey.

Chaubattia Government Orchard 166'3 acres.
64-inch original swrvey.
Naini Tal Cantonment Bazar ... 8:0 acres.
64-inch re-survey.

Bareilly Cantonment Bazars ... 654 acres.

Barrackpore , . 598 ,,

Dehra Diin " " 40
Total 1292 ,,

75. Field work was arranged as follows:—

Camp (1), under Mr. J. A. Cabral with 4 surveyors and 2 traversers,
completed the detail survey of Barrackpore and Ishapore, and the advance
traversing and levelling of Jubbulpore. :

Cuamp (2), under Mr Bakhshi Harnam Singh with 9 surveyors and
9 traversers, completed the detail survey of Bareilly, Naini Tal, Saharan-
pur and Chaubattia Government Orchard, and the advance traversing and
levelling of Nasirabad.

Camp (3), under the officer in charge assisted by Surveyor A. Francis
with 4 surveyors, completed the detail survey of Dehra Din.
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The survey of topographical features 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 nalas.

76. Traversing and Levelling.—

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

2445 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 traversed 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 Dun 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, Fyzabad,
Bareilly and Shahjahanpur Cantonments, Saharanpur Remount Depbét,
Ishapore Ordnance Factory Lands, and 5 sheets on the 64-inch scale
of Bareilly, Dehra Din and Naini Tal bazirs were completed and sent
for publication.

The computations of the traversing and levelling carried out
in the field season were also completed during recess.
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VIL_SURVEY REPORTS, EASTERN CIRCLE.

Major L. H. Jackson, 1.A., to 11-11-34
DI — R, ,
RECTOR {Uolonel J. D, Campbell, D.s.0., from 12-11-34,

78. 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 8q. 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
and 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
was first to photograph a strip 20 miles long by 1 mile wide and provide
a 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 the 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. 8. S.) and 1 surveyor and the tracing and reproduction
of the finished map were completed during recess.

81. Training.—In addition to two Class I Officers under training,
5 probationers of Class II Service joined the Circle during the field
season for training.

No pupils were recruited during the year under report.

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

No. 4 Party.

Mr. D. K. Rennick, M.R.E., to 17-3-35.

Officer in charge.—q My T McCraken, M.B.E., from 18-3.35.

83. General.—The party continued surveys on the 1l-inch scale
in Bihar 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 1935 on completion of field work.

84. Personnel.—The field strength of the party was 1 Class I,
& Class II (3 under training) and 4 Upper Subordinate officers, 37
surveyors, 4 computers, 3 clerks and 1 store-keeper.

Mr. D. K. Rennick, M.B.E.,, (Class I) proceeded on 8 months leave
out of India from 18th March.

Mr. J. McCraken, M.B.E., (Class II) joined the party in the field on
18th March.

Mr. J. L. Sahgal (Class 1I) proceeded on leave from 3rd April to 7th

May.
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. Mr. U. D. Mamgain, B.5c., (U. S. S.) was temporarily transferred to
No. 5 Party from 26th March and rejoined on 18th June.

Mr. S. B. P. Mathur, B.sc., (U. S. S.) 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.sc.
(Class II 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.
185 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 (. T. triangulation.

86. Field Work.—The detail survey and the advance triangula-
tion and traverse carried out were distributed and organised as follows:—

Camp (1).—Mr. J. L. Sahgal, (Class II) with 8 surveyors completed
the 1-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
cée::sil was found accurate and was of great assistance to surveyors in the

eld.

Camp (2).—Mr. F. M. Hawley, (Class 1), with Mr. L. J. Bagnall,
B.sc., (Class II) under training and 10 surveyors completed the 1-inch
oFlg’lnal 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 Saran
districts of Bihar and Orissa. This survey was carried out on blue prints
of the compiled preliminary sheets. Except for a few main features and
village names 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.
Ch}b.bar (U. S. 8.) as assistant, Mr. N. L. Gupta, C.E., (Class II) under
training and 10 surveyors completed 268 square miles of 1-inch original
survey and 1,077 square miles of 1-inch supplementary survey in sheet
72 G in the Darbhanga, Gaya, Monghyr and Patna districts of Bikiar and
Ol‘lSSi-!. 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
blue prints of the compiled preliminary sheets but owing to considerable
chang?s in the topography the detail on the blue prints was of little or
no assistance to surveyors in the field.

Mr. N. L. Gupta, c.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 II)
made over charge of Camp (3) to Mr. J. R. Chibbar (U. S.S.) and
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took over charge of Camp (5) (Triangulation and Traverse) for the
remainder of the season.

Camp (4).—Mr. Abdul Ahad, B.sc., (Class II) with Mr. Md. Alauddin,
B.Sc., (Class II) under training and 9 surveyors completed 268 square
wiles of 1l-inch supplementary survey and 1,072 square miles of 1-inch
original survey in sheet 72 G in the Darbhanga, 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
blue 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 assistance to surveyors in
the field.

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

Camp (56).—Mr. U. D. Mamgain, B.sc., (U. S. S.) with Messrs.
S. B. P. Mathur, B.sc, (U. 8. S.) and A. P. Datta, B.sc., (U. S. S.)
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 Bhiagalpur, Darbhanga, Monghyr, Muzaffarpur, Patna, Purnea and
Santal Parganas districts of Bihar and Orissa; Mr. U. D. Mamgain, B.Sc.,
(U. S. 8.) also completed triangulation for 1-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, Bsc., (U. 8. 8.), who
was then employed on theodolite traverse for the remainder of the
8ea80N.

87. Description of Country.—The area lies in the Gangetic
plain with two main tributaries, the Gogra and Gandak Rivers meeting
the Ganges near Chapra and Hajipur respectively. Large areas are
liable to floods during the rains and remain 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 area 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 satisfactory. At the beginning of the season most ofltheta
men were inoculated against cholera. In February, plague was preva l:n
in the area north of the Ganges River. Advantage however was taken
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of the Public Health Depots in the Districts 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 somewhat 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.

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.sc., (Class II).

The computing section was in charge of Mr. U. D. Mamgain, B.Sc,,

U.8.8.).
( All Zm-veys were fair-mapped and all computations completed by the
end of recess.

' No. 5 Party.

Captain I. H. R. Wilson, kr.E., to 31-10-34.
Captain J. B. P. Angwin, r.E., from 1.11-34.

90. General.—Topographical survey on the scale of 1 inch 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 field strength consisted of the officer in
charge, 2 R. E. subalterns on probation, 5 class II officers, 2 class II
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 I1), with 1 U. S. officer and 7
surveyors carried out the original survey of 1,385 square miles in sheet
g4 K, falling in Raipur, Bilaspur and Sambalpur districts and Sarangarh

tate,

The country varies between medium jungle clad hills and partly
cultivated, partly jungled plains. The southern portion of the area is

Oflicer in charge.—
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traversed by the Great Eastern Road and also contains some convenient
dry-weather motor roads.

Camp headquarters was first at Saraipali and later at Bilaigarh and
Seorindrayan.

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-Vizianagram branch of the Bengal-Nagpur Railway run through
the area.

Camp headquarters was at Mahasamund throughout the season.

Camp (3).—Mr. M. A. Khan (Class 1I) assisted by Mr. K. C. Gosain
(Class 1I) and 10 surveyors, including 4 under training, 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 Bazar 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 G. S. Sidhu (U. S. 8.) triangulated 5,476 square miles in
sheets 64 L, O & P, in the Angul and Sambalpur districts of Bihar and
Orissa, the Bilaspur, and Raipur districts of the Central Provinces and the
Ganjam district of Madras, and in Baudh, Gangpur, Kaldhandi, Patna,
Rairakhol, Raigarh, Sakti, Sarangarh and Sonepur States, for detail
survey in subsequent seasons. Lt. C. A. Biddle, R.E., and Messrs. N. C.
Naug and A. R. Khan (U. 8. S.) assisted in the reconnaissance for this
triangulation but were unable to complete their work owing to malaria.
The country is mainly medium wooded hills, with indifferent communi-
cations. The triangulation in 64 O completes a connecting link between
the Bilaspur and Sambalpur geodetic meridional series.

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

Nagpur Air Survey.—Traverser Amar Singh with Traverser
Nand Kishore Sharma, temporarily trausferred from the qudet.lc
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 thects were
fixed by this traverse and ¢postpointed” on 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-
General, Eastern States, Lieut. R. H. Sams, B.Sc., R.E. was deputed
to demarcate part of the boundary between Srinagar 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 general closing of the fleld was delayed until
May 8rd 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
was 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. Kbhan and R. N. Hastir (all Class II) and the 16 sheets surveyed
were completed. Mr. G. H. Khan assisted by Mr. G. S. Sidhu, (U. S. 8.)
also had charge of the computations. The computations of the
Nagpur traverse were completed and sent to the Air Survey Company
by the end of May and the remaining computations were completed
by the end of recess.

No. 12 Party.

Lt..Colonel E. O. Wheeler, M.C., R.E., to 30-12-34.

Officer in Charge'-{Lieut. (Captain) R, H. Sams, B.sc., R.E., from 31-12-34.

96. General.—-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 Tracts of Bengal and in the
Arakan Hill Tracts and Akyab district of Burma, in sheets 84 B and C.

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

Personmel. —The strength of the party was 1 Class I, 8 Class II,
5 Upper Subordinate officers and 385 Lower Subordinates including 31
BUrveyors.

"~ 97. Areas surveyed.—

5,879 square miles of }-inch original survey in sheets 84 AB
and E.

3,746 square miles of triangulation for }-inch survey in sheet
84 C.

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

98. Field work was organised as follows.—

Camp (1) under Mr. F. J. Grice (Class II), with Mr. G. C. Aggarwala
(U. 8. S.) 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. O. P. Anand
(U. 8. 8.) and 11 surveyors completed 1,664 square miles of original survey
on the }-inch scale in sheets 84 A and B.

Camp (3) under Mr. K. L. Dhawan (Class II), with Mr. G. C.
Aggarwala (U. S. 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 transferred to 84 A/SW where an
area of 414 square miles of original survey on the }-inch scale was
completed. Blue prints of the outline only, from old style Assam 1-inch
sheets surveyed in 1899-1901, were utilised in sheets 84 A/NE and SE,
and were of considerable help in the survey of these sheets.

Triangulation.—Messrs. Hari Singh and S. K. Guha (both U. 8. S.)
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 previous
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 1-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 Hills of Assam, a small portion in the east being in
the Chin Hills of Burma.

The area consists mostly of steep hills and deep valleys. The
general formation of the ridges, which are a distinct feature due to 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 crests 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 raide, is still maintained, as water is
always obtainable from springs near the crests of the ridges and the
malaria ridden jungles in the lower valleys are avoided. '

Cultivation is carried out mainly by the system of jhaming, whlc_h
consists of disforesting patches of hill side for planting crops. This
fact added greatly to the speed of survey in Camps (1) and (3), where
jham cultivation was extensive. The area of Camp (%) in the Lungleh
subdivision, and the second area taken up by Camp (3), contained fewer
jhizns due to there being few villages, and the features were not so bold,
and more intricate. The difficulty of obtaining fixings by repectxon and
the necessity for considerable plane-table traversing in heavy jungle made
progress in this area much slower.
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100. Miscellaneous.—

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 Lusbais.

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

Weather.—Throughout the season the weather remained very fair.
The haze due to jhium 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 numerous towards the south and
sparsely populated areas of the district.

101. Recess Duties.—The party was organised in three drawing
sections under Messrs. F. J. Grice, J. C. Berry and K. L. Dhawan (all
Class 1I).

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
l-inch sheets surveyed in seasons 1932-33 and 1933-34 were fair-
mapped.

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

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

" No. 6 (South India) Party.

Major W. J. Norman, M.C., R.E., to 3-8-35.

Officer in charge.—
\picer in charge { Mr. B T. Wyatt, v.p,, from 4-8-35,

103. General.—The party continued the 1-inch survey of the
Ganjam and Vizagapatam Districts of Madras. A small area of correction
survey was carried out in Nayagarh State of the Eastern States Agency
and Puri District of Bibar 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 and Kalahandi States of the Eastern States Agency.

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

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 1-inch original survey.
392 square miles of 1-inch supplementary survey.
54 square miles of 1-inch correction survey.
6,734 square miles of triangulation for subsequent 1-inch survey.

106. Field work was organized as follows :—

Camp (1).—Mr. Nangia (Class II) with 7 to 8 surveyors completed
1,119 square miles in sheets 74 A/1, 5, 9 & 13.

Camp (2).—Mr. Wyatt, v.p., (Class II) with 12 surveyors completed
1,120 square 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
the field season between Mr. Thomas (Class II) and Mr. Muthanna
U. 8. 8).

( Camp (3).—Mr. Drake, p.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.
pCamp (4).—Mr. Nair (Class IT) with 7 to 8 surveyors surveyed 901
square miles in sheets 74 A/4, 8, 12 & 16.
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Camp (6)—Mr. Azim, 1.D.s.M., (U. 8. 8.) with 5 to 8 surveyors com-
pleted 682 square miles in sheets 74 B/1, 5 & 9.

Triangulation. —Messrs. Murti Rao, Mustafa, Shamanna, Fernandez,
Faruquie (U. 8. S.) and Surveyor Narasinga Rao triangulated 6,734
square miles in sheets 65 1 & 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 Atebrin 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 4-inch and }-inch compiled
mapping within one year of the completion of the 1-inch original map-
ping, 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. J. McCraken, M.B.E., to 31-10-34.

Oficer in rha,rge.—{
Lt.-Col. F. B. Scott, 1.a., from 1-11-34.

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

110. Personnel.—The field strength was one Class I, 3 Class 11
and 5 U. S. officers and 40 Lower Subordinates.

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

Mr. C. 8. McInnes, (Class I1) 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 }-inch original survey;
1,985 square miles of 1-inch original survey;
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112. Field work was organised as follows:—

Camp (1).—Mr. F. W. Smith (Class IT) with 9 surveyors completed
the 1-inch original survey of 3,308 square miles in sheets 84 F/SW &
SE and 84 G/NW, in the Chin Hills district and the Arakan Hill Tracts
of Burma and 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 surveyors
completed the }-inch original survey of 3,323 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 country surveyed consists of
steep 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 country surveyed consists of low densely wooded ridges
with flat cultivated land between them. Communications are good.

Camp (4).—Mr. A. K. Sen Gupta (U. S. S.) 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 Iqgbal Muhammad completed the triangulation of
6,116 square miles in sheets 93 B/4, 93 C and 93 D/NW & NE, in the
Kysukse, Mandalay, Meiktila, Sagaing and Yamethin districts and the
Northern and Southern Shan States.

Mr. Sen Gupta completed the supplementary triangulation of 200
square miles in the Akyab district.

113. Recess duties.—Fair mapping was divided into two sec-
tions under Mr. F. W. Smith assisted by Mr. D. N. Saha and Mr. C. P. E.
Davenport assisted by Mr. A. K. Sen Gupta, and the computing section
was in charge of Mr. Davenport assisted by Mr. Khan Muhammad. All
surveys were fair mapped on the appropriate scales during the year.
The Drawing Section, under Mr. C. S. Mclnnes, carried out compiled
mapping throughout the year.
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IX. MISCELLANEOUS SURVEY REPORTS.

No. 15 Party (Triangulation and Levelling).

o o ch {Captuin G. Bomford, R.E., up to 28-10-34.
ficer in chaTge.—q paior G. H, Osmaston, M.C., R.E., from 29.10.3.

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

115. Levelling for the protection of the Hardinge Bridge.—864
miles of secondary, 311 miles of double tertiary, and 3,056 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.




04

PART 4.—MAP PUBLICATION AND OFFICE WORK.

From lst April 1934 to 318t 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

transfrontier work.

117. Letter press.—Apart from Sections X (Introduction) and
XIV (the annual report of the Mathematical Instrument Office), Part 4 is

divided into three main Sections:—
shows all publications and map issues for the year.

Section X1
Section XI1I

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 describes 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.E,
Chief Draftsman—Mr. Amar Krishna Mitra, &.s., to 11-6-34 and from 24.10-34 to 3.2.35,

] D

No. 1 Drawing Office.
0.C. Mr. L, Williams, M.B.E., to 3.2-35.

" "

Ir ,, F.B.Grat, to11.6.34 and

P. C. Mitra, B.A., from 1.10-34.
J. C. 8t. C, Pollett. v.p.

A. F. Murphy.

Dhirendra Nath Banarji, L.C.E.
Bhnpendra Nath Saha, M.sc.

Kodanders Ganapathy Mandannn.
Girijs Sonker Bagchi.

Atul Chandra Maulick.

Buresh Chandra Chatterjee, p.sc.,

Nirmal Chandra Sen, B.com.

Engraving Office.
Mr. A. R. J. Dalsiel, Head Engraver.
F. E

b 8 1 { , Asstt, 9" ”
E. Belfe from 21.10.84,

Amar Krishna Mitrs, R.8., from 4-2-35,

from 24-10-34 to 3-2-35.

Abdul Rashid Quraishi, B.A.,to 31-10-34.

from 1.5-84.

F. H. (3rant, from 12.6-34 to 23.10-34 and from 4-2.35.

Photo.-Litho. Office.
0.C. Major G. W. Gemmell, 1.4., to 10-10-}4.
Captain G. F. Heaney, R.E., from 11.10-34.
Managers & Assistant Managers,
Mr. 8. Colquhoun, Manager, Litho.

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

F. R. Vandyke, "

X

Photo.
from 27-10-84.

K. L. Dev, Asstt, '

Litho.
to 26-10-34.
L. H. Mordue, ,, " Litho.
from 27-10-84.
Photo.
to 26-10-84.
K. L. Dev, " )

" Photo.
from 27-10-34.
Map Record and Issue Office.

0.C. Mr. E. A. Meyer, to 4-2-35 and from 5.3-35.
. » F.H. Graunt, from 5-2-35 to 4-3.85.

Mathematical Instrument Office.
Mr. 8. Woodhouse, Superintendent in charge.

,, R.C. Malcolm, F.R.M.8., ?.R.Met. 8oc.,
Asstt, Supdt,

A, Lncamp, Asstt, Supdt,

L. J. Vallis, Oftg. ,, '
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Dehra Dun. Director. Geodetic

Branch.

Col. C. G. Lewis, O.B.E,, to 21-6-34

and from 21-10-34.

Lt.-Col. C. M. Thompson,
from 22-6

No. 2 Drawing Oilice.
0.C. Mr. V. W, Morton.

II ,, Mogquimuddin Ansari, B.A.
w s N.S.Harihara Iyer.
U.S. ,, A.A.S.Matlub Ahmad

Abdul Ghani Qureshi.
N. M. Bopaiah. from 23-2-34 to

Forest Map Office.
C.D. Mr. F. C. Pilcher.
U.S. ,, B. B. Shome, from 11-4-34.

Computing & Tidal Party.
0.C. Captain G. Bomford, R.E.,

to 12- 10 34 and from 14-12-34.

Lt.-Col. E. A. Gleunie, n.s.0.,

»

from 13-10- 34- to 13-12-34.

Photo.-Zinco. Section.
Mr. S. C. Aratoon.

Letterpress Prinving dection,
Mr. H. H. Williame.

Simla. Director, Frontier Circle.
Oolonel S. W, Sackville Hamilton,
D.S.O

No. 6 Drawing Ofjice.
0.C. Lt..Col. C. M. Thompson, 1.A..
to 26-4-34 and from 25-10-34.

yy Lieut. R. H. Sams, B.8¢c., R.F
from 27 434 to 3-10-34.

,» COol. 8. W. Sackville Hamilton, p.s.0.,
from 4-10-34 to 24-10-34.

SURVEY SECTION.

II Mr. Duni Chand Puri.
W. H. Strong, M.B.E..

from 8-1-35 to 10-2-35.
Chowdhuri Mohd. Aslam, B.A.
B. N. Murthy, B.sc., from 24-9.34.
U.8. ., H. Narnsimha Murti Rao. R.a..

to 21.10-34.

Ghulam Hasan,

Lalbir Singh, c.H., to 24.9-34.

ARMY SECTION.
Captain T. A. Whitmarsh.

LA,
6-34 to 20-10-34.

from 7-6-34 to 15.9-34.

31-12-34.

Shillong. Director, Eastern
Circle.
ColonelJ D. Campbell, D.S.O.,
to 6-56-34 and from 12-11-34.

Lt.-Col. C. M. Thompson, LA
from 6-5-34 to 14-6-34.

Major L. H. Jackson, LA,
from 15-6-34 to 11-11-34.
No. 3 Drawing Office.

Mr. P. Simpson, to 1-1-35 and again
from 14.3-35.

J. McCraken, M.B.E.,
from -1.35 to 13-3-35.

II ,, P.C. Mitra, B.A., to 30-9-34.

B. T'. Wyatt, v.p., to 156-7-34.

A. R. Quraishi, B.A., from 1.11-34.
U.S. .. P.C. Sen Gupta, B.sc., to 13-12-34.
Janam Raj Chibbar, to 23-9-34.
Muhammad Muzaffar Shah.

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

0.C. Major W, J. Norman, M.C.. R.F.

II Mr. A.J. A, Drake, p.c.M.

, B.'l. Wyatt. v.p,, from 17-1-35.
,» B.N. Natesan, B.A.

M. D. Nangia, B.A.

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

P. A, Thomas, from 20-8-34.

U.S. ,, H. Narasimha Murti Rao, B.a.
from 92-10-84.

Mohabat Lal Kohli, from 2-12-34.
Muhammad Abdul Azim, 1.D.8.M,
K. B. Muthanna.

Muhammad Mustafa.

A. Shamanna.

C. H. Fernandes.

Mohd. Amir Faruquie, B.A.

Maymyo. No. 10 (Burma) Party.

0.C. Lt.-Col. F. B. Scott, 1.A., from 1-11-34.
., Major L, H. Jackson, 1.a., to 2-6-34.

yo Mr.J. McCraken, M.B.E.,
from 3-6-34 to 81-10-34.

I1r . J. McCraken, M.B.E., to 22-12-34,
o . F.W. Smith.

C. 8. McInnes, from 25-10-34.

.. C. P. E. Davenport.

y» - D.N. Saha.

Khan Muhammad, c.H,

A. K. Sen Gupta,

H. K. Kar.

A. K. Talapatra.

U. On Ba.

I »
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XI.—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 II1 shows the more
important letterpress publications.

Table I (a}—Maps published at Calcutta, during the year 1934-35.

Revised
New |editions, | Number of Val
Class of maps. Scale. publica- | new edi- | copies %ue'
. . : 8.
tions. |tions and| printed.
reprints.
GENERAL MAPS. Departmental.
Maps of India ... ... | Various 1 4 8,788 10,009
GEOGRAPHICAL MAPS.
Southern Asia Series e | 1:2 million 3 1,820 8,640
India and Adjacent Countries
Series vee |1:1 million 2 14 8,390 18,054
Carte Internationale du Monde |1:1 million 3 970 1,940
TOPOGRAPHICAL MAPS.
Quarter-inch, Modern oo 11"= 4 miles 19 85 29,605 45,905
" (Prely.) Ditto 3 1,065 1,660
v (Provl) Ditto 8 2,066 2,184
Half-inch, Modern veo | 1"=2 miles 46 27 41,519 84,695
One-inch, Modern w. 11"=1 mile 119 91 127,988 | 1,98,126
" (Prely.) Ditto 3 6 3,974 6,245
" (Provl.) ...| Ditto 4 1,863 2,116
Old style maps ... «.. | Various 9 1,622 2,618
SPECIAL MAPS.
Manmuvre and Radius maps ... ! Various | 1 5 4,952 11,476
Provincial maps ... ... Ditto 4 2,185 6,278
City & Town Guide maps ... | Ditto | 2 3 5,008 | 15872
Index maps Ditto 1 88 52,744 5,789
Miscellaneous mdaps Ditto 27 156 29,054 8,217
I
Total .| . | 224 319 323653 |4,16,103
' Eaxtra-departmental.
Maps ... | Various 120 18 95,588 22,275
Plans and diagram ’ Ditto 681 2 87,600 2,662
Illustrations B 145 2 60,240 8,766
Miscellaneous ... e L vees 26 17 78,786 4,978

|
Total .| .. | as2 | 39 | 272.208 | 38,061
Grand Total |

...... | s7e| 38| 595.861 | 4.54.164
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Table I(b)—Maps published at Dehra Dun.
New |Reorints | Number of
. : . Value.
Class of maps. Scale. publica- |and new | copics Rs
tions. |editions.| printed. ’
Departmental.
Cantonment maps .| Various 23 | . 8 5,677 4,530
Forest maps .o " 80 1,650 2,698
Miscellaneous v " 59 16 26,732 8,809
Total | 82| 52| 34059 15,632
Eaztra-departmental.
Maps ee. | Various 108 2 19,031 18,518
Plans and diagrams " 13 4 6,385 1,829
Charts e o " 1 1 250 114
Forest maps " 88 2,128 6,371
Total | 158 7| 26794 21,332
Grand Total l 240 59 60,853 36,864
Table I(c)—Maps published at Quetta.
New |Reprints| Number of Val
Class of maps. Scale. publica- [and new| copies ;.tue.
tions. |editions.| printed. 8
Departmental.
Maps Various 85 9 817 2,684
Plans and diagrams " 8 21 27
Charts
Forms n 15 7 5,038 471
Total 108 16 65.871 3,182
Extra.departmental.
Maps Various 17 11 4,901 1,650
Plans and diagrams ... " 84 4 2,170 632
Charts
Forms e e " 11 2 1,998 728
Total 112 17 9,064 2,905
Grand Total 220 33 14,935 6,087
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Table I(d)—Maps published at Murree and Risalpur

Cantonment.
New |Reprints | Number of ‘
Class of maps. Scale. | publica- |and new| copies Velue.
tions. |cditions.| printed. Re.
Departmental.
Maps e « | Various oo - 1,639 8,811
Plans and diagrams ... " . 157 -170
Charts
Foms} . " . 8,859 | - 858
Total .. | | 8655 4,339
Eztra-departmental,
Maps e «.. | Various e 1,932 854
Plans and diagrams ... " - 2,118 249
Total 4,048 903
Grand Total .| .. | ' 12,703 5,242

Table II.—Abstract of Modern Topographical Maps.

One-inch Half-inch Quearter-inch
mAaps. maps. maps.
Topographical maps published in 1934-35 119 46 19
Do. do. published in previous
years 3,449 987 829
Total published  ...| 3.568 1,033 © 348
Number of sheets in India 6,218 1,630 ! 450

NOTES.—

Calcutta.—In addition to the work shown in Table I(a), 103,254
copies of 320 maps were gridded during the year.
Dehra Din.—In addition to the work shown in Table I(d), 3,543
prints of 639 originals, consisting of plane-table sections, triangulation
charts and pamphlets, and forest maps were printed.

Table II1.—Letterpress publications.
(a) PUBLISHED AT CALCUTTA.

QGeneral Report of the Survey of India. 1933-34,
Confidential Supplements to the Survey of India General RReport, 1983-34.

(450).*

(125).

Survey of India Notea,—issued monthly.
List of Maps Published,—issued monthly.

(2 550),
(4,400).

Lol al ol e

¢ Numbers in brackets after each item denote the number of copies printed.
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Table III (Concld.),

(a) PUBLISHED AT CALCUTTA.—Concld.

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

Government of India and Circular 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).

8. Alphabetical Index to Names for the 1938 Edition of the Calcutta-Howrah
Guide Map. (1,500).

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

10. Miscellaneous. (8,272).

11. Calendars for 1935. (1,650).

(b) In hand at Calcutta.

1. Handbook of Topography Chapter V (4th Edition).

2, Ditto ditto Chapter VI (7th Edition).

3. Indez to Annual Reports of the Survey of India, 1904-05 to 1926-27 compiled
by Lt.-Col. A. H. Gwyn, 1.A.

4. Correction slips to Handbooks of Topography, Conventional Signs, dc.

5. Miscellaneous.

Hnoeo

(¢) PUBLISHED AT DEHRA DUN.

Geodetic Report, 1933, (350).%
Levelling Painphlet No. 40. (100).
Addenda to Levelling Pamphlets 45 and 53. (366).
Addenda to Triangulation Pamphlets. (960).
Addendum to Auxiliary Tables V. (200).
Tide Tables for the Indian Ocean, 1935. (1,400).
Tide Tables, Hooghly River, 1935. (150).
Do. Hooghly River (Signals, lights, &e.), 1985. (800).
Do. Rangoon, 1935. (850).,
Do. Bombay, 1985, (900).
Record Volume No, XXV (Surveys in Swat, Chitral and Gilgit) and its Sup-
plement. (310).
Handbook of Topography Chapter VII, Transfrontier Reconnaissance. (880).
Secondary Levelling Pamphlets, gestetnered. (210).
14. Triangulation Pamphlets. (700).
15. Annual Provision and Maintenance Returns of 312 districts. (7,800),
16. Lists of Bench Marks. (14).
17. Correction slips to Handbooks and Pamphlets, &c. (8,476).
18. Miscellaneous. (255,363).

(d) In hand at Dehra Din.

1. Geodetic Report, 1934. (350).

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

8. Handbook of Topography Chapter II (Constitution and Organisation of a
" Survey Party). (330/. '

"Addenda to Levelling Pamphlet 93. (120).

Annual Provision and Maintenance Returns of 12 districts. (300).

Triangulation Pamphlets. (300).

Lists of Bench Marks. (2).

SOoODAS ok

ot

—
0 o

No o

120. Map Issues.—From Table IV below it will be seen that
_th_e_;totul_sal_e._s by the entire Department during the year were 445,617
copies, valued at Re. 2,29,865, as against 570,331 copies valued at
Rs. 2,36,324 sold during the previous year. : -

* Numbers in brackets after each item denote the number of copios printed.
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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 265,815 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 less 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 44,803 copies, value
Rs. 65,328.

Table IV,—Maps issued by Survey units.

BALES.
FREE
DDepart. | OgImMIT | AR{LupROMS | poaue. Tora, |0
X =Extra-
departmental. Number | g,10 Number Bale Number Sale Number| g4 Number
of Value. of Value. of Value, of Value, of
copies. copies. copies. copies. copies.
Rs. Rs. Ras. Rs.
Calcutta D* 22,025 27,402 75,930 75,131 31,790 43,034 | 129,745 | 1,45,567 14,469
X| 152,828 22,419 14,786 4,664 98,201 10,346 | 265,815 37,429 2,408
Dehra Don D 3,121 7,023 8,345 5,033 799 1,342 12,265 13,308 7.376
X 18,721 14,094 849 650 §,550 6,182 25,120 20,926 o7
Simla D 148 278 . ] 231 406 879 684 684
D ¢ EE I OOV Rt P I TP R R
Murree or
Fexz?erRore
Company) D 4 9 98 142 13 22 115 173 ...
D < I [RYTICTEE OO EOrot IVOTOR Ot et ITTIora
Q:g::pgyl‘;" D 485 7 3,036 4,873 71 108 4,402 5,727 [ ]
D & IO R R OVOT [Prvu O POTOR (O PR
Risalpur Csn-
'1’3"1?-':3:) (N% ...... JRUTOTER O O U I e BT 8,658
. D ¢ O 4,048 003! ... | e 4,048 008 ...
Bangnlore D 760 1,268 768 814 728 1,126 2,248 8,900 193
X e e ROTTUE (Y T OO SIS
Bhillong D 202 1 50 7 132 a2 864 00| 2,24
X o PP I I R N
Maymyo D 118 208 540 489 333 502 008 1,109 (. ]
’ X[ oo o b e | s ] s ] e ] e
- Totals .| 188410 | 73800 | 108350 | 02745 | 137,838 | 3,30 | 445617 | 220665 | 38,621

- .. lneddition taabnza, 44,803 copies of maps. value Rs. 65.328, were issued by the Map Office,
Calentta, to tne High Commissiouer for India, and the Survey Circles and Parties, for stock and sale.
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PROGRESS OF MAP SALES
1928_35.

Re.4,50,000

4,00,000

3,50,000

3,00,000

2,560,000

2,00,000

1,50,000

1,00,000

50,000

1928-29 1929-30 1930-31 1931-32 1932-33 1933-34 1934-35.

Extra Departmental. .

Departmental. D

The above diagram represents the aggregate sales of the whole
Department.

. 121. Map Record and Issue Office.—The volume of work
in the Map Record and Issue Office has remained constant. Against
}S,fg§4lette>rs received in 1932 and 15,414, in 1933, 15,434 were received
in .

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. 34,93,601.
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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 to 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 scrapped.

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 o 584 %
PUBLIC e 244 %
OTHER GOVT. DEPTS. ... e 17%
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Table V. Stock of Maps. This table gives the stock of maps as it stood on 31st March 1935.

"N

CALCUTTA. DEHRA DON. SHILLONG. SIMLA. FEROZABTORE AND QUETTA. MAYMYO. BANGALOKE.
M. R. I. O. BRrANCH AGENCY.
Class of maps.
Number of [ P N Number of| Present |Number of| Present |Number of| Present |Number of| Present |Numberof| Present |Number of| Present |Number of| Present [Nuw
eopics F e umber of | Present _copies | Face Value] copies |Face Value| copies |Face Value] copics |Face Value coples |Face Value] copies |Face Value| copies |Face Valuel
_copies ace Value] copies |Face Value| in stock. Rs. in stock. Rs. in stock. Rs. in stock. Rs. in stéck. Rs. in stock, Rs. in stock. Rs. n
in stock. Rs. in stock. Rs.
[ Southern Asin Series 10,397 19,255 19 36 160 320 54 108 39 83 62 124 33 67 )
India and Adjacent Countries ... 36,021 58,031 211 ' . 346 1,594 2,652 128 192 347 539 144 216 317 475 816 474 454 770 i
Carte Internationale du Monde 3,341 6,943 10 " 20 191 249 50 100 49 84 12 35 18 36 . 47 141
‘inch maps 10,803 31,763 7,804 16,044 351 623 . 1
inch maps 1,298,341 | 19.54,380 4,223 6,180 51,240 76,718 25,062 37,143 3,993 6,010 3,825 5,737 2,033 3,450 22,690 33,316 4,911 7,542 | 141
-inch maps 400,335 7,97,654 1,002 1,968 12,854 24,374 6,084 11,967 607 1,219 989 1,972 880 1,760 8,857 7,628 1,401 2,913 42
ter-inch maps 267,697 3,938,146 656 862 7,609 11,105 3,028 4,506 1,138 1,728 871 1,265 1,485 2,228 2,348 3,301 515 720 28
ral maps of India 18,018 33,194 78 154 407 512 87 205 68 155 18 56 23 60 3 36 120 234 1
ineial and District maps of India 6.154 19,703 23 89 304 761 635 1,045 39 138 11 32 6 9 63 313
onment and Town maps (Special 53,216 1,32,825 50 119 11,902 23,963 411 855 287 1,713 825 1,250 33 128 113 341 437 966 6'
d Guide).
ruvre and Radius maps 5,939 12,519 10 27 128 281 .- 14 31 110 193 181 312 {
sllaneous maps 78,532 34,188 79 150 6,401 7,295 172 128 504 844 17 56 62 124 31 30 8i
TOTALS 2.188,824 | 84,93,601 6,361 9,951 100,114 1,64,267 35,988 56,764 7,093 12,569 6,861 10,895 5,813 8,385 29,614 45,317 8,012 13,696 | 2,38t
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122. Tables VI to VIII give an abstract of new maps, reprints
and new editions completed for publication, as well as those in hand
during the year, for the whole department.

123. No. 1 Drawing Office, Calcutta.—The revised edition
of the 82-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 plate 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 sulphate at a distance of about 5 to 6 inches from a pure
copper anode and a direct electric current is passed from the anode to the

late.
d 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 scrapes
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 Diin and of
relieving the pressure in No. 1 Drawing Office and the Photo.-Litho.
Office in Calcutta, all work in connection with the re-issue of Persia
sheets falling in 1/M sheets Nos. 9 and 10 has been transferred to the
Geodetic 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 under 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
Assam and Bihar and Orissa, continues to meet all demands from these
Governments for forest maps. Its main work is the fair drawing of
working plans and new editions for various forest officers and the
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upkeep of their office copies. In addition 15 sheets comprising 4-inch
enlargements and }-inch working plans were prepared for the Jawhar
and Kashmir States.

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 Geodetic Branch.
It stores all originals of departmental maps published in the Geodetic
Branch and of cantonment and forest maps with their published
prints, and carries a stock of Survey of India maps for issue within
the department and for sale to the public.

127. No. 86 Drawing Office, Simla.

Survey Section.—

(1) 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 triangulation and tra-
verse data are under preparation to facili-
tate cross references between angle books,
charts and volumes.

(¢) 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, Karichi, Sind.

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

(e) 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 was
carried out on maps supplied to certain
Government departments for conference
purposes, etc.
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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 bas been taken
by all departments of the Government of India, and the
draftsmen have been hard pressed to keep pace with
the increased demands.
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Table VI.—New maps.

Figures in italics denote work in hand.

TOPOGRAPHICAL. GEOGRAPHICAL, GENERAL AND SPECIAL. ACCESSORY. MISCELLANEOUS. :
CARTE INTERNA- o
I/M' TIONALE. 1/2 M Guid
1-inch. }-iuch. }-inch, }-inch. .".' € [District. | Province.| India. | Forest, Canton- Gridding.| Shading. Colour Indexes. | Charts, | Various, | Ne
. Eu- . En. . En. Map. ment, Patterns.
Helio. graved. Helio, graved. Helio graved
{ i : I i I
No. 1 Drawing Office| ¢ : 2, . . 4 H@) [ Jlee) | A@) [ 3a) . 100) ... | 2e) 2e) 2} | 6(e) 3N ... .. | 96 187 | 68 | 93 6 7 W |13 8 3
including Engraving | 1 | i
Office. | | i
No. 2 Drawing Oftice ...| ... sim 1 11 3@ | 3 sy L ‘v 2.0 ]1® 2("1)i‘ . | . D 1 . 25 19 19 | ... |291 [L4n)
Geodetic Branch Parties 6 ]I 5 6 9 . - e 1600 [TOWY L . I N I
! , i :
No. 5 Drawing Office ...] ... ~ ... & . 21 | | 7 4 1 e | 20 5 L. 60 | 11 N PP R
Eastern Circle Parties 45 1 ‘ NN N I O
i | ) . '
No. 6 Drawing Office .| ... .. 2 ! 1 R R R 39 ! 16 T e
Frontier Circle Parties 2000 7 £ 1 K N » N P
No. 6 (S. 1) Party 20 ] SN R | 24r) | 5 21201 .
No. 10 (Burma) Party...| 6 ! { w2 : . ‘{ . 2 19 ...
‘ ! ! : !
Forest Map Office i i ! 20 b “ . .- “ 15131
o ;
Total 103 E 20 ‘ 3T i 45 12 25 3 2 & 13 Ww:..| 4 |..] 2 2 4 ||| 2 6 3 20 8 ‘ 10 1121 187 ( 58 | 288 | 53 56 19 319112 9
Total to date 3,696 @ 1,082 359 | ... 56 27 19 1 18 | e | e | e | e | e e | e e
Total for India 6,218 | 1,630 | 450 | ... 104 41 22 | o | e | e | o | e i | | e | S T
References.
(a) Revised editions. (m) Lucknow and Bombay Guide maps.
' . (#) Includes five revised editions. (n) Revised edition, Himlayas & Central Asia, Scale 1/24M,
Scales :—z-ineh means @ inches to 1 mile, () " one . (o) 64-inch, two sheets and 16-inch, four sheets.
(@) Punjab, U. . & Delhi. () 16-inch, ten sheets.
(e¢) Baluchistan, Bengal, Burma, Hyderabad, Kashmir and (¢) 16-inch Shillong Cant., 32-inch Shillong Cant., (Jhalu-
r-mile , 1 inch to z miles. Jammu, and Mysore & Coorg. para).
(f) 32-mile, 128-milc India and 67 mile Railway map of India () Qulbarga and Warangal Guide map.
(engraved edition).
o . ) (g) Includes Tape cdition index for Calcutta & Howrah
1/M meaus 1:1 million or 1'014 inches to 16 miles, Guide map, scale 3” =1 niile,
(h) New editions from two-inch surveys.
(i) 8pecial Nepal maps,
12M , 1:2 . .82, (7) Includes one revised edition.
() Includes four revised cditions.
(5  Delhi Guide map,

Table VII,—Miscellaneous.

No. 1 Drawing Office—

Original brought up to date and lodged in M. BT 0, 1
Originals and F. O. plates corrected against press

order proof 47
Mosaics (congre g'\tl (l rough ma[n pre pared for photo

graphy) 12
(iyid originals se rutmm d aml corrected B
(irid cutting lines on oviginals drawn or checked 99
Sharled originals corrected and emphasized 34
Migcrllaneons caxes 177
Originala from cireles and partus corrected against

D. M. P'a, scrutiny e 300
Published maps corrected by hand e ... 4,230

No. 2 Drawing Office—

Mosaics  (congregated rough maps  prepared for
photography) ... 27
Exploration Krab file (rough ll]dLX(\ pnpmod) 10
" (fuir i’ ) 2

P.nty 'sheets (xrunnu(l corrected nnd submitted tur
publication 15

Grid cutting points on m(wzms and nngnm]ﬂ dm,\\u
and checked ... 19
Planc-tables projected and ploll(d for wplm ation work 3

Forest Map Office—
Standard indexes completed
Sheets colonred for indents
Arcas extracted, shecta
Originals corrected

No. 6 Drawing Office—
One inch sheets examined
Quarter inch sheels examined
(uide map examined

Sheets passed for publn(ntmu

No. 10 (Burma) Pa.rty—

"

(plain)

Map mounting (booklets) o

Shects projected for mosaics

23
A)z

30
61

HE!

362

18
17




Reprints—No changes in map.
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Table VIII.—Re-issues.

New editions—Slight alterations.

Revised editions— Considerable changes.

é8

MODERN MAPS INCLUDING PRELIMINARY EDITIONS.

TOPOGRAPHICAL,

GEOGRAPHICAL,

OLD-STYLE,
INCLUDING PROVI-
SIONAL ISSUES,

GENERAL AND SPECIAL.

1-inch. Y-inch,

$-inch,

1/
Helio.

1/M.
l}ﬁll Carte

aved Interna-
graved. | tionale.

—

20,

1-inch.

$-inch.

}-inch.

Various.

RairL-
WAY.

FOREST.

CANTONMENT,

67 &

80-mile.

2.inch
& 12-inch.
4-inch.

16-inch.

64-inch,

No. 1 Drawing Office—

Reprints .
New editions ...
Revised ,,

No. 2 Drawing Office—

New editions ... e
Revised

No. 5 Drawing Office—

New editions ...
Revised .

No. 8 Drawing Office &
Frontier Circle Par-
ties—

New editions ...
Revised .,

No. 6 (S. I.) Party—

New editions ..,
Revised |,

No. 10 (Burma) Party—

New editions .,
Revised

Forest Map Office &
No. 20 (Cantonment)
Detachment —

Reprints .
New editions .,
Revised

14 3

10

30

3]
b-a N ]

Totals

81 | 15

22

10

30 65
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XIII.—PRINTING AND MISCELLANEOTUS.
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 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 out 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 sectlons for
survey parties, and have met with a great measure of success. Hitherto
the normal method involved the prepa,ratlon of a “mosaic” using black
prints pulled on a hand-press, from lithographic zinc 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 sectlons, and are then put down in mosaic form on a projection of
the sheet on zinc 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 lmprovement in both the quality and
accuracy 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.
This 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.

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

' MAPS PRINTED.
E & Value of Zine
e, oat g Nogatives y Impressions
ture. t offic a plates Depart- Extra- i
am(; eﬂ(?o | prepared. propared. ln‘;}‘n‘t‘nl | depart- pulled
mental. '
Ra. Rs.
2,80,123 | 3,32,808 4,381 6.080 | 1733 | 1,641 3,183,978
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INDEPENDENT OUT-TURN OF THE PROCESS ENGRAVING AND
TYPE PRINTING SECTIONS.

PROCESS ENGRAVING SECTION.
TYPE PRINTING SECTION
g Proro- )
HALY-TONE WORK, LINE WORK. GRAVURES.
Impres- Impres- Items or :

Blooks np Blocks ipreé Plates oms 0 Copies Impressions

prepared. ;;?ﬁ:d_ prepared. ps\:i)llgfl. prepared. p ugﬁgﬁ: d. printed, pulled.
287 48,475 8134—2 39.865 1 1,821 | 9,63,840 | 1,800,603

TeOoSs.

129. OUT-TURN OF ENGRAVING OFFICE COPPER PLATE
PRINTING SECTION.

IMpPRESSIONS PULLED.

|
Photogravures. Chromo Paper. Transfer. Miscellaneous. ’

Total.

602 512 241 5391 | 6,746

( Including 1,160 |
‘ l 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 3 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 Delhi” 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 lens gives much improved negatives
using considerably shorter exposures than with the previous lens.

181, 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 firat completed for typing and accessory work on a bromide
print from a contact film 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 camera




Pinning up an oviginal for photography. P. L. 0., Caleuwtta.
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in 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 has been further developed to eliminate the duffing which is
carried out at present, by means of a black bank-post paper print of the
outline, 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
portable hand presses in use in the Party.

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

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

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

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

Reproduction of originals received :—

In one colour 208
In two colours 19
In three ., 22
In four ,, 3

TOTAL 252
Vandyke and helio plates prepared ... 334

Prints pulled 14,846
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133. During the year under review the total 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 usual wide
range associated with the M. I. O. The principal items are as follows:—

Repairs for Public Departments:—

Theodolites. Drawing instruments.
Levels. 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 Rangetinders. 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 bars. Zinc washing tubs.
Measuring rods. Canvas covers.
Levelling staves. Set squares.

Survey umbrellas. Drawing instruments.
Sight rules. Protractors.

Water bottles. Leather tape cases.

Surveying flags. Plotting scales.

Canvas holdalls. Aluminium gauge plates.

Drawing boards. Head stereoscopes.

Plane-tables. Wind vanes.

T-Scuares. Copy, Imperial Yard.

Mule trunks. Sounding quintants.

Ink rollers.
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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
carried out with a view to perfecting the radium painting of luminous

components.
In the Optical Department considerable progress was made in

the renovation of prisms and lenses. During the year under review,
the following were re-worked, polished and figured :—

2,300 Prism surfaces.
350 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 wirrors.
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 Microscopes. 12 Ophthalmoscopes.

30 Barometers. 41 Hydrometers.

40 Hygrometers. 30 Microscope ob_jectiv'es.

In addition, 370 glass jars were graduated for the Excise 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).

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

1. Lt. General Sir H. E. ap Rhys Pryce, K.c.B., C.M.G., D.S.0,,
Master General of the Ordnance.

Bt. Lt.-Col. J. N. Thomas, D.S.0., M.C., R.A., Asstt. Master
General of the Ordnance.

8. Lt.-Col. R. Crofton, M.c., 1.A.0.c., Asstt. Director of Artillery.
4. The Inspector of Guns, Cossipore.

5. The Asstt. Inspector of Guns, Hastings.

Messrs A. 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.
O. were disposed of, and a sum of Rs. 13,173 was realised.

Fire drill and the inspection 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.

(30

1932-33. 1933-84. 1934-36
Rs. I Rs. Rs.
1. Total value of stores issued 1,39,422 1,98,785 2,01,410
2. " »w » repairs carried out to
orders ... 2,49,706 1,80,848 1,39,119
8. " w » instruments&ec.returned
to stores ... 23,154 14,208 5,814
4. Book value of stock in—
(a) Serviceable store ... 4,07,681 8,86,279 3,30,666
(b) Repairable , ... | 1,59,494 1,62,064 {23393
(¢) Material . . 1,80,726 1,865,181 gl
5. Value of new instruments—
(a) Manufactured in workshop ... 44,105 72,048 76,661
(b) Purchased locally 18,264 89,787 44,611
(¢) Imported through the Siores
Department, London 8,410 8,211 9,660
6. Total value of work done in the work-
shop .| 8,562,141 2,89,707 2,62,216
7. Value obtained by sale of obsolescent
and condemned stores 3,850 4,919 13,136
8. Employees—
(a) Average numbers in workshop ... 424 899 383
() Cost of employees in workshop
including pension contribution 1,655,808 1,47,606 1,49,829
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on scales ranging from 4 inches to 1mile to 1 inch to 1mile.
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