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I. WORK DONE BY THE SURVEY OF INDPIA
APPLICATION FOR SURVEYE OF ANY KIND, whether for private

or Government purposes, should be made to the following officers :

The Director, Froutier Circle, "‘burvoy of Indin, Simla. (Tel. ** Surfrontier™)
Geodetio anch . Dehra Dun, (T'el. “* Surtrig’ )

. ' Eastern Circle,*® y»»  Shillong. (Lei. " Sureast™).

w O.C No. 6 {Sonth Indm.) " ., Dangalore, (T'¢l. “Surfield Siz").
Party®

" . Burma urvey ' ,»  Maymyo. (Tel. “Surburma’).
Party,* v

ForgsT axp CanTonmeNT Survevs, LEVELLING, TRIANGULA-
t1ox AND Tipe-Taptes. Adrice in regard to these, and on scientific
questions, is obtainable from the Director, Geodetic Branch, Survey of
India, Dehra Dian, who undertakes levelling and similar work for
municipalities and engineering projects, on payment. (Telegrams
“Suririg”).

Maps anp InrnusTrarions can be printed by the Director, Map
Publication, Survey of India, 13 Wood Street, Calcuita, for Govern-
ment Departments and the public, and spectal maps can also sometimes
be prepared, on payment, (Telegrams “Surpub’),

Tue Marnexaticat IxstroMest Orrice, Survey of Indin,
15 Wood Street, Caleuttn, is a well equipped Government Factory
which supplies, manufactures, and repairs all kinds of Surveying,
Drawing, Optical, AMeteorological, and Medienl instruments. It
also manufactures special instruments for experimental purposes and
receives back surplus instruments on valuation, from all Government
Departments, whether Central or Provincial,

The Price List, Rules and Regulations and Forms for Indents,
Repairs and Deposits are supplied gratls on application. (2 eleg:ams
“ Surinst”).

Gexeral ExXQUirtes should be addressed to the Assistant Sur-
veyor General, 13 Wood Street, Caleutta, (ZLelegrams “Surveys™)
as the Surveyor General of India is on tour during most of the vear.

1

* Provinces and States in euch Survey Circle,

1. FRONTIER Qircle 2. GEODETIO Branch 3. No. 6 (SOUTH
Kasomir and dammu United Pravineces INDIA) Party,
Gilgit Agency Central [ndia Madras
N. W_F. Province (walior Madras States
Baiuchistan Ajmer-Merwira Hyderabad
Punjab Delhi Mysore and Coorg
Punjab States Rajputiing (excluding Bombay (Scuthern
Sind Bikaner). Division).

Biknner State (Raj- Baroda Deccan States,
putana). Bombay (Northern
Division). 4. EASTERN Cirele
States of Western Central Provinges
India. and Berar.
Gujarat States Bengal
Andaman and Nicobar  Bibar

Islands.
5, BURMA SURVEY
Party.

Burma,

Assam and Sikkim
Blutan

Eastern Statos
Orissa,



II, HOW TO OBTAIN MAPS
AND OTHER PUBLICATIONS

Sunvey or INp1a Mars are obiainable from the Map Office, 18
Wood Street, Calentta (Tel. “Surmaps™). Also from the Agents
listed in Notive 11I and from the Directors of Survey Circles. A
Mar Cararocuw, which Jtself forms a useful atlus of India and
surrounding countries, can be obtained for Re. If- (post free).

TFonkst anp Caxtoxmest Mars are oltainable from the Map
Office, Survey of Iudia, Dehra Dim.  (Tel. “Suririg").

Gecrocical. Mars are yrepared by and can be obtained from
the Director, Geological Survey, Caleutta,

SvunveEy PusLicaTioNs oTuer Tuax Mars, as outlined below,
are obtainable through the Director. Geodetic Branch, Survey of India,
Debra Diin, who will supply a full Catalogue gratis on application.
The Catalogue is also included in the Annual Geodetie Report.

(a) Trigonometrical data,  Triangulution pamplilets, each covering
one degree square, giving descriptions, positions, and heights
of triangulated points and other data, with chart. Levelling
pawphlets, each covering 4°x 4%, giving deseriptions and
heights of DBench-marks, with chart,

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

() Geodetic works of Reference—The G.T.8. series of tweniy-one
large quarto volumes deseribing in detail the geodetic opera-
tions of the Great Trigonometrical Survey from 1800,
Detailed aceounts are given of the Base-line measurements,
of the reduetion of ihe Geodetic Triangulation trented in five
portions, of the carly Pendulum observations, of Telegraphic
Longitude and Astronomical Latitude operations, of Tidal
observations, and of Levelling of high precision.

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

(¢) Miscellaneons. Papers on Geodesy, Exploration, etc. including
a “8ketch of the Geography and Geology of the Himalaya
Mountains and Tibet” {in 4 parts) revised in 1933,



III. LIST OF AGENTS FOR THE SALE OF MAPS

CQur or Twnia,
England. 1. Seceretary to the High Connmissioner for India,

(Genl. Deptt.), India House, Aldwyeh, London,
W.,C. 2.
2, Sifton Praed & Co. Lid.,, The Map House, 67
St. James’s Street, London, 8. W, 1.
America. 3. C.8. Hamwond & Co., 30 Clinrel St.. Hudson Ter-
minal, New York, and 75 State St., Boston, Mass.

Germany. 4. IDietrich Reimer, Berlin, 8. . 48.
China, 5. French Book Stores, Grand Hotel de Pekin,
Peiping.
Innpia.
Abbottabad. 1.  English Book Store, opposite Empire Talkies.
Agra. 2. English Book Depot, Taj Road.
3. Indian Army Book Depot, Dayil Bagh.
Ajmer, 4. Rajputana Book House.
Alluahdbdd. 5. North India Christian Tract and Book Society.
Ambila. 6. Ram Chander & Sons.
7.  English Book Depot, Ambila Cantonment.
Bangalore. 8. Raja Gopal Photo. Zinco. and Printing Works,
Fort Bangalore.
Bareilly. 9. London Book Depot.
Baroeda. 10. B. Parikh & Co., Mandvi Road.

Bambay. 11. Thacker & Co.
12, D. B. Taraporevala Sons & Co.
13. King & Co., 213-215 Badri Mahal, Hornby Road.
Calcutta, 14, W. Newman & Co., 3 Old Court Honse Strcet.
. 15.  Automobile Associationol Bengal, 40 Chowringhee.
16. City Map Agency, Govt. Book Depot, 8 Hastings St
17. Oxford Book & Stationery Co., 17 Park St.
18. ‘T'hacker Spink & Co., 3 Lisplanade Liast.
19. Kali Charan & Co., B. 40-41 Municipal Market.
20. Royal Book Store, B. 48 Municipal Market,
Cawnpore.  21.  Advani Brothers.
Darjeeling. 22. Oxford Book & Stationery Co.
Delii. 23. Oxford Book & Stationery Co., Kashmir Gate.
24, Oxford Book & Stationery Co., Connaught Place,
New Delhi.
25, Ramesh Book Depot and Stationery Mart,
26. J. M. Jaina & Brothers, Mori Gate.
27. Bhawnani & Sons, Connaught Place, New Delhi.
28. Idandas Book Co., Cannaught Cireus, New Delhi.
Dum-Dum.  29. Indian Air Survey & Transport Ltd.
Ferozepore.  30. English Book Depot, Wazir Ali Buildings.

Indore. 31. The Manager, D2k Bungalow.
32, The Proprietor, Central India High Class Athletic
Depot.
Jhansi. 33. English Book Depot.

Jubbulpore. 34, Crown Book Depot, East St.
Kardachi. 35. Aero Stores, Napier Road.
Kasauli, 36. Ram Chander & Sons.
Kashmir, 37. Cockburns Agency, Srinagar.
38. D. G. Smith & Co., Srinagar.
Lahore. 39. Punjab Religious Book Society, Anarkali,

(Continued Overleaf)



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

Ixp1a.—(Concld.)
Lahore. 40. Standard Book Depot.
~{Concld.) 41. Oxford Bock & Stationery Co.
42, U. P, Malhotra & Co.
Lucknow.  43. Lucknow Publishing House, The Mall.
Madras, 44. Higgzinbothams Ltd.

Meerut. 45. Oxiord Book & Stationery Co.
Mhow, 46. British Book Depot, Main Street.
Murree. 47, J. Ray & Sons, The Mall.

Mussoorie.  48. The Mussoorie Book Society.
Muzagfarpur. 49,  Burman & Co.
Nagpur. 50. The Superintendent, Govt. Printing, Book Depot.
Ootacamund. 51. Higginbothams Ltd.
Patna City. 52. K. P. Saxena & Co., Diwan Mohlla.
Peshawar.  53. Faqir Chand Marwah, Peshawar Cantonment,
54. J. Ray & Sons, Arbab Road,
55. Sham Lel & Sons.
56. London Book Co. (India).

Poona, 57. International Book Service, Deccan Gymkhana
Colony.
Quetta. 58. Standard Book Stall, Circular Road.

Rangoon, 59, The Curator, Government Book Depot, Burma,
Rawalpindi, 60. J. Ray & Sons, 43 K & L Edwardes Itoad.
Simla, 61. Oxiord Book & Stationery Co.

62. Idandas Book Co., The Mall (Exchange).



PREFACE

THE HISTORY AND WORK OF THE SURVEY OF INDIA,

The first suthoritative map of India was published by D'Anville in
1752, when the exploration of the then unknown India was still largely
in French hands. It had been compiled from routes of solitary traveliers
and rough charts of the coast.

The Survey of India may be said to bave been founded in 1787—ten
years after the battle of Plassey—when Lord Clive formally sappointed
Major James Renrell, the first Surveyor General of Bengal, at thut 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 lndia 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
kolding of a Bengal landowner was a river ares at the time of the I’ermanent
Settlement of 1798, 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,

GeodesSy means the investigation of the size, shape and structure of
the enrth, and the geodetic work of the department cousists 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 n system from the early days of the department has
avoided the embarrassments caused in other couniries 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, bui
there are a number of other activities, all of these ultimately utilitariam,
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;

Obeervation of the direction and force of gravity;

Astronomical observations to determine latitude, longitude and
time ;

Heismographic and metecrclogical observations at Dehra Diin.



Indian geodesy has disclosed widespread anomalies of the gravita-
tional attraction in the earth’s crust which have recently lr':d toa recpns%der-
ation of the whole theory of isostasy. Systematic gravity investigations,
which may be said to have been initiated in India, are now being carried out
intensively in sll civilized countries.

Topographical Surveys.—In the past this department used to carry
out the large scale revenue surveys for most of India, anld was still conduct-
ing this work for Central and Enstern India and Burma in 1805,

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

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

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

Subject to this principle, the remaining revenue surveys were handed
over to the provinces, who had always paid for them as part of the overhend
charges of revenue collection, and the Survey of India was ennbled to con-
centrate its energies on a complete new series of modern topographical maps
in several colours on the 1-inch to 1-mile scale,

This new series had been rendered necessary by the natural demand for
more detsiled information to be shown on maps, especially as regnrds the
portrayal of hill features by contours, proper classification of communications
and—more recently—air traffic requirements.

It was intended that this 1903 survey should be completed in twenty five
years, and then revised periodically every thirty years. Owing however to
the war and more recent retrenchments, rather over two thirds of the pro-

gramme had been completed by 1938, in spite of the reduction of seale for
the less important arens,

_Although new surveys are carried out every year, covering from thirty
to sixty thousand square miles—an area roughly that of England—the
maps of a large part of the country are still over 50 years old, printed
mostly in black only, and have hill features shewn by roughiy sketched form
linea or hachures; such changes in town sites, canals and communications as
have been embodied in them have not been surveyed on the ground, but
are entered from data gathered from outside sources.

Owing to the serious financial sitnation in 1931, the establishment of the
department was severely cut down and its annual expenditure halved, in

consequence of which the modern survey of India cannot now be completed
before 1950.

The obsolescence of the present series of modern maps in i
) of India is sh
in Index B at the end of this report. P e

Large Scale Surveys.—Surveys and records of international, state
provingial boundaneg have always formed an important item of
topographical work, and in recent years numerous Guide Maps have been

published of important cities and military stat; J i
1.mile scalo is inadequate, ry ons where the l.inch to

and



Miscellaneous.——While expending on topographical and geodstie
work all funds allotted by imperial revenues, the departinent is prepared
to undertake or aid local surveys, on payment by those concerned, such as

Forest and cantoninent surveys;

Riverain, irrigation, railway and city surveys;

Surveys of tea gardens and mining areas, with such control
levelling as is neeessary for these operations.

Administrative assistance is also given, and executive officers lent, in
aid of the revenue surveys of various provinces and states.

The Printing Offices at Calcutta and Dehra Diin are always at the dis-
posal of other Government departments and the publie, for such work as
the printing of special maps, illustrations for reports and all diagrams for
patents.

The Mathematical Instrument Office of this department nassists all
Government departments, as well as non-ofticials, by maintaining up-to-date
instrumental and eptical equipment and by manufacturing and repairing
instruments which would otherwise have to be replaced from abroad,

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

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

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

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

The Hendquarters Office is at Calcutta under the Assistant Surveyor
General, and there are four Directors, one for the Map Publication and other
technical offices at Caleuttn, and three for three of the five Survey of India
Circles into which the country is divided; the other two Circle arcas (cover-
ing Burma and South India) are administered personally by the Surveyor
General, who, since the separation of Burma from India on 1st April 1937,
continues to exercise administrative and technical control over the Survey of
India party working there pending the ultimate development by Burma itself
of a topographical and geodetic Survey Department,.

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

Scales are referred to as follows:—
(i) by their representative fraction, e.g. *1/25,000",
{i1) for acales which are muliliples of 1/1.000,000—"1/M scale”,

“1/6M scale™ &e., which mean °1/1,000,000 seale”,
*1/6,000,000 scale” &e.,

(i3i) for acales smaller than 4 miles to one inch—" 50-mile scale”,
“g.mile scale” &c., which mean ‘‘scale of 50 miles to one
inch”, *'seale of 8 miles to one inch' &c.,

{(4v) for scales of and larger than £ miles to one ingh—“i-inch‘
seale”, “4.inch scale”, “‘4-inch seale”, '‘16-inch scale”
&e., which mean “scale of $ inch to one mile” &e., &c. -

Serial numbering of Survey of India maps.

Sheets 65, T8 &e. are sheets on the 1/M scale;
Sheets 65 K, 78 F &e. are $-inch sheets;
Sheets 65 K/N.W., 78 F/S.E. &c. are {-inch sheets;
Sheets 65 Kf1, 78 F/16 &ec. are 1-inch sheets.
The system of numbering is fully explained in the Indexes at the end of
this report,
Abbreviations,—T. 8. 8. denotes Upper Subordinate Service,
L. 8, 8. denotes Lower Subordinate Service.
T, §. Officer denotes Upper Subordinate Officer.
L. 8. Officer denotes Lower Subordinate Officer.
P. L. O. denotes Photo.-Litho. Office (Caleutta).
P. Z. Section denotes Photo.-Zinco Section {Dehra Din).
D. O. denotes Drawing Office
.. F. 0. U. 0. denotes “For Official Use Only”.



SURVEY OF INDIA
GENERAL REPORT

1938

From 1st QOctober 1937

To 30th September 1938
INTRODUCTION AND SUMMARY

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

The Geodeiic 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 seientific work,

The General Report includes an abstract of the Geodetic Report (in
Part 2), and full details of the survey operations of the ordinary field
units (Part 3) as well as drawineg, map publication, and instrument
manufacture (Puart 4). Abstracts Il 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.c. since 19053) topographical surveys
made by this Department, and of compilations made from our own or
other material, is illustrated in Indez A at the end of this report, while
Index B indicates the obsolescence of modern surveys. The remaining
indexes sbow all the standurd maps which have been published up to
date on the various scales, It will be seen from Fndex (' 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 material based on the old Jongitude of 1813,. which was
over 2 miles in error, and are drawn in the old style; they are consequently
excluded from Index 4.

9. (General.—Bricapier €. G. Lewis, o.B.E., held the post of
Surveyor General,

The post of Assistant Surveyor General was held by LT.-CoLoxEL
T. M. M. PENNEY, RE, up to 20th March 1938, by CarTaI¥ C A K.
WILSON, R.E, up to 10th May 1938, by Lr.-Cortoxen E, O. WHEELER,
M.C., R.E., up to; 17th July 1938, and thercafter by MaJor G. F. HEANEY,
R.E.



2 INTRODUCTION AND SUMMARY.

the year endin€
. The total cost of the Department for y
31st %Iarch 1938, as compared with that of previous years, Wwas as

follows :—

1935-36 1938-87 1937-38 | REMARES.
Rs. Rs. Rs.
Gross actual cost | oss88115(0) 85.66,128(0) | 85,82,1551 (“)ﬂ’i_”“‘f—,i.’q’gé
for Englis
Deduct recoveries ... | 10,24,692 | 10,60,863 | 12,80,0794(c)}  Charges (High

Commissicner)
on Stores, and
loss or gain by
exchange.
MIneluding
Rs. 83.272
for do. do.
(e} Theincrease in
recoveries  is
dus mainly to
the entire cost
of surveys in
Burma having
been paid for
by that coun-
try since 1-4-37

Wett actual charges ... | 24,863,228 | 2505265 | 22,42,076% | fThese figures
are not final.

Total area of survey of Square miles. | Square mniles.! Squnare miles.

all kinds completed | ————  ———- -- T
during the year. 57,036 37.670 38,569% | * Vide page 16

4. Organisation.—The designation of No. 10 (Burma) Party

was changed to “Burma Survey Party, Survey of India” from the 1st
October 1937.

The field survey section which was formed for employment with
Wazirforce in June 1937 was disbanded on 15th December 1937 and its
personnel were posted to No. 18 (Air Survey) Party, Survey of India.

The Governmen.t of India have sanctioned the creation of a
temporary p?s}:{ of gél(x)ef Supervisor in the Mathematical Instrument Office
on a pay of Rs. er mensem for a period of si
Tot Al 1985 p period of sixteen months from

A detachment designated the “Lahore Survey Detachment” was
formed with effect from the 1st August 1938 to undertake large scale
survey of the Lahore urban area .for the Punjab Government. The

de‘tachment has been placed under the administrative control of the
Director, Frontier Circle.

151.. gloteworthy events of the Survey year.—
Estate:erb:S;eys.—At the request of the Estate Engineer, Bettiah Rij

dran, Bihar, the survey of about 10 squ iles of Bettiah
Town on the scale of 16 inches to 1 mile wag under(:};af::ii.rlll oo T



INTRODUCTION AND SUMMARY, 8

A detachment of No. 5 Party has completed the fair drawing of the
'12 sheets of the 16-inch Air Survey Map of Jamshedpur, covering an
area of about 31 square miles, the air photography of which was carried
out by the Indian Air Survey and Lransport Company. The company
had also laid down the traverse control, since the Jamshedpur town
authorities had originally intended to carry out the mapping themselves.
The detachwent also carried out a rapid contour survey to delineate
the drainage basin of the Dimna Nila (near Jammshedpur) in connection
with a water works scheme.

Conferences,—The Surveyor General attended a conference at Delhi
which was held on the 14th and 1Gth December 1937 to determine the
future policy of the Survey of India with regard to maps on the scale of
1/million.

Subject to confirmation by the Government of India, the conference
accepted the departmental view that, with the object of accelerating pro-
duction and of keeping these maps reasonably up to date, it was necegsary
to abandon the India and Adjacent Countries Series of 1/M maps and
retain only the International Series. It was decided that maps of this
geries would be produced in three editions, International, Aeronauatical,
and Unlayered; the last would fultil the functions of the abandoned . &
A. C. Series. The style and functions of the 1/ Provincial Map Series
were also discussed and it was decided that one of the chief uses of these
maps would be as road maps. The dcliberations of the conference were
chiefly devoted to matters of detail arising out of these changes,

Lieur.-CovroNer T. M. M. PENNEY, R.E., Assistant Surveyor General,
represented the Departinent as a member of the reception committee of
the Indian Science Congress Jubilee Session in Caleutta. He also attended
a meeting of the Geographical Section of the Congress on the 5th January
1933 when the teaching of geography in schools was discussed, and ex-
plained to the members the steps being taken by the Survey of India for
the supply of maps to educational institutions,

6. Explorations,—MR. ERIC SHIPTON and Mg. MICHAEL SPENDER
arrived at Dehra Dan from their expedition to the Karakoram and
Shaksgam regions in October 1937. Their work, in which they were
assisted by MR. TiLMAN and by Mz, AUDEN of the Geological Survey of
India, includes about 1,200 syuare miles of plane-tuble survey on the
balf-inch scale and 800 square miles of reconnaissance survey and single
picture photo-survey from ground stations. The Aghil pass was crossed
and mapped, and a major glacier north of the main watershed was
explored to its head, while several new passes were found and crossed.
Mg. Su1pTON proceeded to Englund, but MR. SpENDER remained at Dehra
Dan for about 4 months compiling, plotting, and adjusting the surveys,
which wili be embodied in quarter-inch sheets 42 P, 43M, 51D and 52 A.

The original survey records of SURVEYOR AsGHAR ALI, who was
deputed during June 1437 to accompany CoLoNEL R. C. F. SCHOMBERG'S
Expedition to explore the area lying to the east and north-east of Leh,
have been received and are being embodied in }-inch sheets 52 M
and 52 N.

MR. F. LupLow's route report and sketches of his expedition in
Tibet, 1935, falling in }-inch sheets 82H and 82L, have been received
and adjusted with the adjoining details.
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The oriainal records of Mr. RoxaLp KauLsack's Survey in Tibet,
fullinsin l,t‘_\lnshcets %2 and 91, carried out in 1935-36, have been received
and are being incorporated in 123 Yunnan shect.

Dr. WiLHgLM FILcuNer, the German explorer, arrived at Dehra
Din vie Leh, on the 8th October 1937 alter his adw_en'turous ex-
pedition through Turkistin, in the course of which he and his interpreter
Hrrr HAACK were held as prisoners in Khotan for seven mouths. He also
visited the Headquarters oflices in Caleutta on 22nd October 1937 before
returning to Dehra Diin where he undertook the compilation of the
results of his journey which included magnetic observations, agtronomical
and wireless positions, route surveys, &e. A lecture on his last two ex-
peditions to Monyolia was delivered by him at the Debra Din Club on
the 3rd December 1937, illustrated by lantern slides prepared from his
photographs at the Geodetie Branch Otiice. In his lecture he thanked
the Survey of India for the assistance given him, and the Director,
Geodetic Branch for helping him to translate and prepare his lecture.
Dk, Fincuxer left Dehra Dian on the 22nd Decemnber 1937 for Germany.

SuvrveEvor K. 8. LovErwELL was deputed from October to December
1937 to accompany the punitive expedition under the Deputy Commissioner,
Niga Hille Distriet, to Nokhu and other villages, and carried out survey
operations on half-ineh scale in Control and T'ribal areas adjoining Niga
Hills district of Assam.

7. Adventures and Casualties.—The Surveyor General deeply
regrets to record tie following deaths :—

CoroxeL E, T. RicH, ¢.LE, late R.E. and formerly Director, Survey
of India, who died in London at the age of 63.

LizuTr.-Cotoxer F. C. Higst, LA, of the old Linperial Service of the
Survey of India, (transferred to the Govt. of Bengal in 1914) who died
on 19th May 1935 in London at the uge of 63.

Rat Banaptr LaL SiNGH, late Sub-Assistant Superintendent, who
died in Gujranwala district on 31st May 1938 at the age of 75.

10 Lower Subordinates and 18 inferior servants died durin
under report.

LIEUTENANT L. H. WiLLIAMS, RE., while emplo
in Sikkim was struck by lightning at about 2 A, on the 12th September
1935 when camped at Lndong peak, at a heisht of about 12.000 feet
The lightning set tire to his sleeping bag and his left arm wu’s severelj;
burnt before Mr. AsbrL Anap, who was fortunately in the same camp
was able to rescue him with the help of some Khalasis, LIEUTENANT

WILLIAMS was at onee removed to Darieeli : i
‘ arjeeling and admitted
Hospital {ur treatment. ” vitted o the Riden

g the year

ved on triangulation

. SURVEYOR IQBAL MUHAMMAD employed on trav
by lightning on May 2 38 while at work i istri
v lig o May 2nd 1938 while at work in Pegu District, Burma,

He was severely hurnt and had to be rem ital i
' 4 : oved to | : i: ;
but has since made a complete recovery., orpitel Tmipediately;

erse work was struck

A Burman coolie while out at work witl

\ . . : 1a trav 2 i
1938 in the jungle in Peyu District, Burma was El‘lzgsir (Tnt'luth APHT}]
body was found the next day, ’ v hgen *
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8. Distinguished visitors,—On 2tth December 1937 the
delegates from the British Association to the Indian Science Congress
Jubilee Session visited Dehra Din. A party of about twenty, including
Sk James Jeans, the President, spent the morning at the Survey of
India Offices, und were entertained to lunch, after which they motored up
to Mussoorie. A party of delegates also visited the Survey of ludia
Latitude Variation Observatory at Agra on December 2:3rd.

The HoxBLE SIir ., Girya SHANKAR Baipal, K.B.E, CLE, LCS,
Seeretary to the Govermnent of India, Department of LEducation, Health
and Lands, visited the Geodetic Branch otlices at Dehra Din on the 19th
April 1938.

Mr, M. W, YEATTS, C.1LE, LC.S, Joint Secretary to the Goverment of
India, Departinent of Education, Health and Lands, visited the Mathema-
tical Instrument Olfice on the 17th March 1933 and the Photo.-Litho.
Ottice on the 13th and discussed matters connected with the organisation
of those oflices.

The mwewmbers of the Geographical Section of the Indian Science
Congress Jubilee Session visited the headquarters olfices at Caleutta
on the 7th Junuary 1938 and were shown round the Mathewatieal Instru-
ment Otfice and the Photo.-Litho. Otiice. Several articles manufactured
in the Mathematical Instrument Otlice were exhibited.

9. Awards and Appreciations.—His lmperial Majesty The
King, Emperor of India, has been graciously pleased to give orders for
the following appointment to the Most Excellent Urder of the British
Empire :—

Caprax J. B. P. ANowiN, R.E.—To be M.B.E. Fifsh Class in the
Military Division in recognition of his services in the Wa States in con-
nection with the Sino-Burmese Boundary Commission, 1935—37.

His Exeellency the Governor of Burina has awarded a certificate of
honour and a silver watch to cach of the following officers of the Depart-
ment in recognition of the services rendered by them in the Wa States in
connection with the operations of the Sino-Burmese Boundary Cowmis-
sion, 1935—37:—

(1) Mr. Apavt Komar SEX Gupra, Sub-Assistaunt Superintendent.

(2) Mr. Unma Dat Mavcaix, Sub-Assistant Superintendent.

(3) SURVEYOR SHIROMANI SIARMA,

(4) SurvEYOR MauxG THEIN.

The name of Strvevor Kuusial SINGH has been specially brought to
the notice of his Excellency the Governor of Burwa for similar services.

The Government of India have sanctioned the grant of a speciai
increment of Rs. 30 per mensem fo Mi. U. D. MamcaIN with effect from
the 1st Aucust 1937 as a reward for meritorious service in the Wa States,
with the Sino-Burmese Boundary Comuwission.

Sup-Coxpucror A, E. Norman, Draftsman, No. ¢ Drawing Olflice,
has been awarded the Lonyg Service and Good Conduct Medal (Military)
without gratuity.

The following letter has been received by the Director, Geodetic
Branch, from Sir James JEaNs, the President of the Indian Science
Congress Jubilee Session;—
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sMay 1 be allowed to thank you most gincerely, in the name of tl-le
visiting British and foreign scientific delegates, for the generous aid
which}ou extended to the party. We have first to express our gra_tltlgde
for the opportunity afforded to some of us to visit the Latitude Varlutlorn
Obscervatory at Aura, where Mr. MaTnrr was most kind and helpful. ~ We
have further to thank you for your generous hospitality in Dehra Din, and
for the most interesting visit which you enabled us to pay to the Geodetic
Branch.” '

The following is an extract from a letter of appreciation received by
the Director, Geodetic Branch, from the General Secretary, Indian Science
Congress Association:— _

“The Executive Committee of the Indian Science Congress Associa-
tion at its meeting held in Caleutta on January 31st unanimously
recorded a hearty vote of thanks to you expressing their ltzr.,ra’ceful
appreciation of the excellent arrungements made in connection with the
visit to Dehra Dian and Mussoorie of the British and non-British dele-
gates invited froin abroad to attend the Silver Jubilee Session of the
Congress.

1 should mention in this connection that I received great help from
MRr. MaTHUR of the Latitude Variation Observatory, Agra, on the eccasion
of the visit of the purty to the observatory.”

The following is the text of a letter of appreciation from the Secre-
tary to the Hon'ble the Resident for tie Punjab Stutes, Lahore:—

“] am directed to state that the Hon'ble the Resident has been
authorised by his Excellency the Crown Representative to convey to
CarraiNy D. R. CroNE his appreciation of his services rendered by him in
connection with the dewmarcation of the Sirmir-Jubbal boundary. His
work was well done in accordance with the orders conveyed to him and
bis report was a particulurly able and thorouch one, while his comments
on the Sirmar Memorandum were equally admirable.”

The following letter has been received by the Officer Commanding
‘K’ Company from the Commandant, Staff College, Quetta:—

“1 am very grateful for the assistance you gave us in the recent
Intelligence Exercise. Your lecture and your subsequent discussions with
students wera most valuable.

I understand that other officers of the Survey of India helped you in
your preparatory work and I should be glad if you would convey my
thanks to them also.”

The following is the test of a letter of appreciation received by the
Officer in charge, No. 13 Farty, from the Political Agent, Dir, Swit and
Chitral Agency, Malukand:— -

“I am writing to inform you that M1aN CHIRAGH SHAH of the Survey
Depurtment has carried out the triangulation in Dir State limits accord-
Ing to plan. It is regretted that he encountered innumerable ditficulties
mcluc!iug the removal of his bench marks by the tribes, &c. He however
exercised considerable tact and I consider that his work and perseverance

Is deserving of special credit, and that it should be broucht to the notice
of the Director General." -

The 7following is an extract from a letter received by the Officer in
charge, No. 12 Party, from the Deputy Commissioner, Naga Hills district,
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Assam, appreciating the work of SUrRvVEYOR K. 8. LOVERWELL accompany-
ing the punitive expedition to Nokhu and other villages under himn during
1937:— ’

#“SuRVEYOR K. 8. LovERWELL has been of the greatest assistance to
MaJor GERTY and myself during the recent transfrontier tour. Through-
out he has shown the utmost enercy and keenness and the revised maps
will in future be extremely useful. It would have been impossible to
choose & better man for the work.”

His Excellency the Governor of Assam and the Government of India
have also appreciated the surveyor’s work.

"~ The following is the text of a letter received by the Director, Eastern
Circle, from the Chief Town Administrator, the Tata Iron and Steel Coy.,
Ltd., Jamshedpur, in connection with the Aerial Survey of Jamshedpur:—

“We hereby wish to place on record our appreciation of the eflicient
and expeditious manner in which the Survey Party under M. Muzarrar
HussaIN carried out the survev of Jamshedpur town and also thank the
Printing and Lithographing Department for the quick production of both
the proof and final copies of the Jamshedpur Survey maps.”

In a German Broadeast reported by the British Broadeasting Corpora-
tion on the 8th February 1938, Dr. FiLcuNER acknowledged the help he
had received from the officers of the Survey of India during his travels
last year.

The following is an extract from a letter of appreciation received by
the Officer in charge, Man Record and Iseue Office, from the Chief En-
gineer, Indian Posts and Telegraphs Department. New Delhi:—

“J have the honour to convey the thanks of the Iirector General to
you for the great trouble taken by you and your office to produce a
really satisfactory Telegraph Map of India.”

10. Mathematical Instrument Office.—Two sets of Hardy
Type Boundary Friction Oil Testers and one Bearing Metal Brinell
Hardness Testing Machine were made up in compliance with the demand
received from the Chief Controller, Standardization, Central Standard
Office for railways, New Delhi/Simla, for issue to the Test House, Alipore
and the University Chemical Laboratory, Lahore.

One steel straight-edge, 10 feet long, 4 inches wide and 1 inch thick,
was trued up for the Howrah Bridge Commission. This was done by
the auto collimation method and the greatest error over the whole
length was found to be less than balf of one thousandth of an inch
(i.e. *0005).

Four large steel set squares were completed for the New Howrah
Bridge Commisstoners. These set squares were 4} ft., 3 ft. 2} ins., 2} ft,,
and 1 ft. 9} ins., respectively.

One Test Type Apparatus and one Sterilizer were manufactured and
supplied to the Eye Infirmary, Medical College Hospitals, Calcutta.

One Neon Tube Ignition Indicator was made up and supplied to the
Superintendent, Government Test House, Alipore.

One Lummer Brodhum Photometer Head was made up for the Exe-
cutive Engineer, Electrical Division, Calcutta.
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One Fibre Rigidity Tester and two Ballastic Fibre-Strand Testers were
made up and supplied to the Indian Central\ Jute Committee, Caleutta.

11. Personnel.—Casualties, retirements, promotions and other
changes were as follows:—

Class I Officers.—CoroxeLs 8. W. 8. HawiLtow, p.s.0., and O. M.
TioMprsox, 1A, retired.

Coroxtr F. J. M. King, granted leave preparatory to retirement.

Lr.-Coroxer F. B. ScoTT, 1.4, promoted to Colonel.

Lr.-Coroxet. L. H. Jacksoy, 1A, promoted to Bt.-Colonel.

Caprains J. B. P. Axewiy, m.B.E, R.E., D. R. CRONE, R.E, and H. W,
WRIGHT, R.E., prowoted to Major.

Lieurexaxts J. 8. O, Jeuny, RE, C. A. Biopre, rE, D. E. O.
TrAcKwELL, Rr.E, D. M. CLEMENTI, RE, and R. T. L. ReGeErs, RE,
promoted to Captain,

Lt.-CoroNELs F. B. ScoTT, 1.A., and L. H. JacksoN, 1.A., promoted
to Director,

Caprariys I H. R. Wisow, R.E,, and R, H. Sams, R.E, promoted to
Superintendent.

LirUuTENANTS GAMBHIR SINGH, LA, RanNpER SixgA KALHA, LA,
D. M. CremexTI, R.E., R. T. L. Rogers, R.E, and L. H. WILLIAMS, R.E,,
joined the Department as Assistant Superintendents (on probation).

Cluss IT Officers.—MEsses, P, C. MiTRA and F. C. PILCHER retired.

Miseelluneous appointments.—General Central Services, Class IT.—
Mu.7S. CoLounory, granted extension of service for one year.

Rar Sante G. M. DaARa, granted leave'preparatory to retirement.

Carraiy (Depury Comyissary) T. A, WHITMarsH of the Survey
Section, I. U. L., promoted to Major (Commissary).

Upper Subordinate Officers.—3Ir. B. B. SHOME retired.

Mr. C. H. FERNANDEZ resigned.




II. ABSTRACT OF SURVEYS IN EACH PROVINCE
AND STATE,

12. The primury survey duties of the Survey of India are geodetic,
topographical, and geographical, but the department is also developing co-
operation with locul survey agencies, with a view to wmutual economy,
and is now doing a considerable amount of miscelianeous outside work
on payment, besides advising and assisting D'rovincial Governments with
local and settlement surveys as reqguired.

The following abstract shows the nature and localities of the field
operations carricd out by the departwent during the past year, grouped
under the following sub-heads:

Alr Surveys. Levelling.

Boundary Surveys. Miscellaneous.
Cadastral surveys. Luilway Surveys.
Cantonment and City Surveys. Riverain Surveys.
Exploration. Spectal Surveys.
TForest Surveys. . Topogruphical Surveys.
Framework. Trainiug.

Geodetic.

1f a province or state is not wentioned, no work has been done there
during the year under report.

13. Assam,

Framework. Triangulation and traverse in Garo Hills and Goalpira
districts (p. 47).

Geodetic. Gravity repeat observations at 2 stations (p. 13). Primary
trinngulation, re-observations of old stations of the Assam Longitu-
dinal Series between Gauhati and Goilpara (p. 14).

Topographicul surveys in the Control and Tribal areas adjoining Naga
Hills district (p. 48).

14. Baluchistan.

Geodetic. Gravity observations at 20 stations including 1 repeat station
(p- 13).

Topograpliicul surveys in Kalat and Las Bela States (p. 36).
15. Bengal.
Framework. Trianculation and traverse in Bogra, Dindjpur, Mymensingh,
Rijshihi, and Rangpur districts and Cooch Behir State (p. 47).
Geodetic. Gravity observations at 4 stations including 3 repeat stations
(p. 13). Reconnaissance for u primary traverse in Jessore and
Faridpur distriets (p. 14).

Topographical surveys in Chittagong and Noikhili districts and
Chittagong Hill Tracts (p. 47).
16. Bihar.

Air survey in Bettiah town (p. +5).

Framework. Traverse in Bettish town, and Champaran, Muzaffarpur
and Saran districts {p. 45).

(Gevdetic.  Gravity repeat observation at 1 station (p. 13).
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Levelling in Bettiah town (p. 45) and Champiran, Muzuﬁ'arprur and Siran
distriets (p. 45). High precision levelling from Katghora to
Daltonganj (p. 14). o

Topographical surveys in Bhigalpur, Darbhanga and Purnea districts
(p. 44).

17. Bombay.
Framework. Triangulation and traverse in Belgaum, Bijipur, Dharwar

and North Kanara distriets (p. 51). o
Topographical surveys in Broach and Pinch Mahils district (p. 40).

18. Burma.

Framework. Triangulation and traverse in Henzada, Pegu, Prome,
Tharrawaddy, Thaton, Thayetmyo, Toungoo and Yametbin districts
(p. 53). ,

Geodetic. Latitude observations at 48 stations (p. 13). Longitude ob-
servations at 42 stations (p. 13).

Topographical surveys in Akyab distriet (p. 47); in Toungoo and
Yamethin districts, and Karenni and the Southern Shan States
(p. 53).
19. Central India.

Topographicel surveys in Indore and Jhibua States (p. 40). Survey for
a military training map at Bhopal (p. 41).
20. Central Provinces and Berar.

Framework. Triangulation in Chanda district (p. 47).

Levelling. High precision levelling (1) from Akola to Nagpur (44) from
Nagpur to Raipur and (4i) from Katghora to Daltonganj and Raipur
to Bilaspur, and (iv) from Raipur to Pil Lahara (p. 14)

Topographical surveys in Raipur district (pp. 46, 47, 50).
21. Delhi.

Geodetic. Gravity repeat observation at one station (p. 13).
22. Deccan States.

Framework. Triangulation in Kolhipur, Jamkhandi, Mudhol, Aundh,
Singli, Kurandvad, Rimdurg and Jath States (p. 51).
23. Eastern States. _

Framework. Triangulation in Bastar State (pp. 47, 51).

Levelling. _High preeision levelling (¢) from Katghora to Daltonganj (12)
froull‘;l)me Nagpur to Raipur and (éii) from Raipur to Pal Lahara

p- 1)

Topographical surveys in Patna State (p. 46); in Bastar State (p. 30).
24. Gujarat States.

Topographical surveys in Sant, Sanjeli and Baria States (p. 40).
25. Madras.

Topograp.hical surveys in East Godavari, West Godivari and Kistna
districts (p. 50).



ABSTRACT OF SURVEYS IN EACH PROVINOE AND STATE. 11

26. N.W.F, Province.

Auvr surveys in North and South Waziristin Agencies (p. 87).

Cuntonment and city surveys. Survey and resurvey of Mardin,
Peshawar, Risilpur and Syce Mandi (Risilpur) Cantonments (p. 42).

Framework. Triangulation in Dir State (p. 37). Traverse in Dera Ismiil
Khin district (p. 33).
27. Orissa.

Framework. Triangulation in Koraput district (p. 51).

Levelling. High precision levelling from Raipur to Pil Lahara (p. 14).

Topographical surveys in Koraput district (pp. 46, 50) and in Sambalpur
district (p. 46).
28. Puanjab.

Framework. Traversing and levelling for Cantonment survey of Sialkot
Cantonment (p. 43). Traversing in Dera Ghazi Khan, Mianwali
and Muzaffargarh distriets (p. 35).

Geodetic. Cravity observations at 9 stations (p. 13).

Riverain surveys in Jhelum district (p. 35).

Topographical surveys in Dera Ghazi Khan, Muzaffargarh and Kingra
districts (p. 34).
29. Punjab States.

Geodetic. Gravity observations at 5 stations (p. 13).

Topographical surveys in Mandi State (p. 34) and in Tehri-Garhwal
State (p. 39).

30. Rajputana.

Geodetic. Gravity observations at 14 stations (p. 13).

Topographical surveys in Bianswira, Dungarpur, Jodhpur (Mairwar),
Kushilgarh and Udaipur (Mewir) States (p. 40).
31. Sind.

Air survey in Karachi district (p. 36).

Framework. Trianculation for the provision of ground control, and the
collection of ground information for air survey in Karichi district
(p. 36). Traversing and levelling for Cantonment survey of Drigh
Road (p. 43).

Topographical surveys in Didu and Karichi districts (p. 36) and in
Thar Parkar district (p. 40).
32. States of Western India.

Topographical surveys in the Rann of Cutch (p. 40).

33. United Provinces.

Cantonment and city surveys in and around Dehra Din (p. 41).

Miscellameous. 128-inch extra-departmental survey in Dehra Din
(p. 42). .

Topographical surveys in Garhwal district (p. 39) and in Saharanpur and
Dehra Dan distriets (p. 41).
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PART 2.—GEODETIC WORK.

III.—ABSTRACT OF GEODETIC OPERATIONS.

Colonel C. M. Thompson, LA, to 20.7.38,

DIRECTOR:ﬁ{Lt.-(‘CIlorleI E. 0. Wheeler, Mee., kB, from 21-7-38,

34. General.—Besides geodetic work,_ the “])irector_. (ieodetic
Branch, administers at Dehra D}'m No. 2 Dr;uln'mg O;nf:rr, the Forest Map
Ofiice, . Printing Section and a Photo.-Zinco. S'ecfwn, whose work is
reported in Part 4 of this report, and also the followiny survey operations,
which are reported in other parts of the Gezaern] Report:— }

Topoqraphical Survey carried out by No. 1 Party (paras. 70—T4).

Cantonment Surveys (paras. 75—79).

Training School (paras. 124—126).

385. Geodetic.—Purely geodetic operations include miscellaneous
computations and research, preparation and pnbii({utinn of ;ecords,
observatory work (astronomical, magnetic, seismological and meteorolo-
gical), the measurement of geodetic bases, principal triangulation,
geodetic levelling, precise latitudes, longitudes, azimuths, gravity deter-
minations in all parts of India, and prediction of tides at 41 eastern
ports between Suez and Singapore.

These operations are fully described in the annual Geodetic Report
of the Survey of India which contains complete index maps and detailed

results. The following is a brief abstract of the geondetic operations
described in the Geodetic Report of 1938,

36. Observatory Section.—The usual macnetie, seismographie
and meteorological observations have been carried on, and the record
of the longitude of Dehra Dan has been maintained by bi-weekly transit
observations,

The first year’s observations of latitude variation at Agra show the
same surprisingly large amplitude as was found at Dehra Din.

37. Computing Section.—The readjustment of the primary
and secondary triangulation has been completed so far as it is at present
intended to take it. Revised values of scale, azimuth and position have
been obtained at 100 series’ junctions, between which the separate geries
will be adjusted when the new adjustment is made the hasis of the
survey, This change is likely to be postponed until circumstances make
it possible to adopt the Internationa) spheroid instead of Everest's, which

is unlikely to happen for very many ycars to come. Results in Assam
and Burma are still provisional.

The probable errors of the primary and secondary triangulation
have been investigated.

f India b Y It is concluded that the length and breadth
ot India have been measured with b s of t 1 part in
500,000, or of 20 feet in © probable errors of abou P

.0N0 miles,
The field work 9f the Latitude and Longitnde detachment of No. 14
Party, and of the Triangulation dotachment of No. 15 Party bas been
compnuted,

Investicati . . ;
foree 'lsqoci;t1:0n§ [i:ave been made regardmg the anomalies of magnetic
aEmtited with underground hodies of magnetic rock.
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Hayford anomalies bhave bheen computed at 200 latitude, lonyitude
and azimuth stations.

The following publications have been prepared for the press:—

{a) Geodetic Report 1937,

() Professional Paper No. 28. *“The Reudjustment of the Indian
Triangulation”.

(¢} Professionul Paper No. 29. “Magnetic Anomalies”.

38. Tidal Section.—The tide-tables of the Indian Ocean for 1939
for 63 ports were prepared and published in September 1938.  Predic-
tions for Perim have been discontinued.

Automatic tidal registrations were continued at Aden, Karichi,
Bombay, Vizagapatam, Dublat Caleatta, and Rangoon.  The observatory
at Aden was damaged by a storm on the lst July 1937, Tt was repaired
and restarted on the 9th July. In uaddition, daylight tide-pole
readings of high and low water were continued at Bhiavnagar, Chittagong,
and Aky'a.b

At the request of Morvi State, an analysis of one year's observations
at Navlakhi has been undertaken on payment and predictions for this
port will be included in the annual tables for 1940,

~ The routine methods of prediction have heen overhauled, and the
strength of the section has been reduced.

39. Latitude and Longitude.—(No. 14 Party).—Observa-
tions for latitude or longitude (generally both) were made with the pris-
matic astrolabe by Major D. R. Crone, R.E. at 49 stations along a line”
running southwards from near Mandalay to near Vietoria Point. The
existence of o very large southerly rise of the geoid in this area is con-
firmed. The system of work was the same as that employed in previous
years. Transport was by motor lorry, and by boat south of Mergui.

The longitude observations contribute to the formation of three new
Laplace stations.

40. Gravity Observations.—(No. 14 Party).—Ohservations to
determine the force of gravity were made at 48 stations in Bengal,
South-west Baluchistin, the Punjab, and Rajputina. Two old stations
in Baluchistin and Delhi were also reobserved. The observer was
Mr. M. N. A. Hashmie.

In Baluchistin and between Bikaner and Bahiwalpur transport was
in two hired motor lorries. The latter journey, across the desert, was
accomplished with some difficulty. Elsewhere transport was by rail.

At the beginning of the season, 6 of the previous season’s stations
in Assam, Bengal and Bihar were revisited to trace changes which had
then occurred in the lengths of the pendulums. The changes were satis-
factorily located.

Spirit levelling was carried from Bahawalpur to Bikaner to provide
heights for the pendulum stations, which would otherwise have been
unobtainable.

In co-operation with the Geologicul Survey and the Burmah Oil
Company, investigations are in hand regarding the effect of known pgeo-
logical abnormalities on the intensity of oravity.
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41, Triangulation.—(No. 15 Party).—The triangulation pro-
gramme this year consisted of the re-observation of old triangles of the
Assam Longitudinal Series between Gauhiti and Goialpara. It was found
in 1934, when the new series running eastwards to the Niga Hills was
commenced, that the angles then observed west of the starting side did
not acree with the old values observed prior to 1860. It was, therefore,
supposed that the stations in this arca had been disturbed by the 1897
earthquake, and this year’s observations were made for the purpose of
connecting the new series with the undisturbed part of the old series fur-
ther to the west.

The area covered by this year's work included the south edge of the
Khasi-Garo platenu and the flat swampy ground on both sides of the
Brahmaputra. Tower stations were unnecessary as numerous small
wooded hills exist in this part of the Brahmaputra valley.

The monsoon continued late this year and there was much fog,
especially near the river. As, however, the sides were short, averaging
about 15 miles or less, observations were able to proceed even in bad
weather conditions. East to west communications were good, as the
Assam Trunk Road runs parallel to the series.  Once away from the road
a little difficulty was experienced, and loeal inhabitants in the plains area
were occasionally unwilling to help.

The detachment consisted of Captain C. A. K, Wilson, R.E., in charge,
with computer Padam Singh recording, while Mr. G. 8. Sidhu (U. 8. 8.),
assisted by computer 8. C. Dhar performed reconnaissance and station
building duties. 53 inferior servants were employed.

It was found that many of the old stations had been completely des-
troyed by the local inhabitants. These were on low hills much used for
grazing and cultivation.

The health of the detachiment wus better than might have been ex-
pected in this very uuhealthy area and there were only a few cases of
malaria,

Observations commenced on Oectober 27th and were concluded on
December 16th. 13 etations were occupied, using the Precision Wild
Theodolite No. 59, with an average triangular error of 0-64 seconds.

Mr. P. K. Chowdhury (U.8.8.) with 7 inferior servants reconnoitred

the route proposed for a primary traverse to replace the old East Calcutta
Longitudinal Series.

42. Levelling of High Precision.—(No. 15 Party).—Out of
the total length of 15,800 miles proposed for the new geodetic level net
of Indin, 10,023 wiles have been ecompleted up to date, 593 miles havino
}1§01n d?ne in ]_';he back direction during 1937-38 in the lines from

1) Katghora to Daltonganj, and Ruaipur to Bilas i) Nig i
and (iiiy Akola to N:‘:gpur.l P pur, (i) Nugpur to Raipur

During 1937-38, 266 miles of single levelling for the new geodetic

level net were also carried out in the fore direction from Raipur to
Pal Lahara.
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PART 3._TOPOGRAPHICAL WORK.

IV.—ABSTRACT OF TOPOGRAPHICAL WOREK.

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

Table A shows the area of survey completed on various scales since
1905, as well as the approximate balance which remains to cowmplete
the contoured topographical survey of India. The figures which were
entered in the report for 1930-31 were found on re-examination to be
inaceurate, and to be incapable of calculation by 5 year periods for
separate scales; consolidated figures from 1905 to 1935 are therefore
given. These figures also include the area of survey work done in
Burma prior to separation. Now however that Burma has been
geparated from India, though the Survey of India will continue to
survey Burma for some time to cowe, the work there will no longer
form part of its functions as a departinent of the Indiun Government.
The total areas of survey work in India and Burma have therefore been
shown scparately. i

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, together with their cost rates. While every
attempt is made to calculate the cost rates accurately, it 18 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 inust 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 costs, shown for mapping and computations are those incurred
in the party etc., otfices only, except where otherwise stated; publication
charges, if required, may be ascertained from the Director, Map Publi-
cation, at Caleutta.

44. 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 cxpressed in 1905—that modern maps
on the l-inch scale would be available for the entire Indian Empire
within 25 years—are stili far from realization in 1938, ruther 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 scale however, only a little over two
thirds of the couutry is as yet covered by modern maps. The tendency
to revert to the 1-inch scale in special circumstances, such as in areas of
more than ordinary military, geological or engineering'importunce, the
necessity which frequently arises to resurvey on the l-inch scale areas
already surveyed on smaller scales, as they grow in importance, the
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neeessity for the cowmparatively 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 in India since 1931, the year of retrenchment, have
been carried out at the rate of about 36,000 sq. wiles per annum; on this
basis, some 13 years are still required to complete the programme.

The average out-turn for Burma has been about 4,500 square miles
and the area remaining for survey is 53,607 square miles which repre-
sents at above rate another 13 years’ work.

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

Table A.—Progress of Topographical Surveys since 1900.

|
ToTaLs. | REMARKS.

Survey years ! 1.inch and l‘ T and d-ineh [ fand }-inch i

Jargerseales.  seales. ! seales. | ‘
Sq. miles. | Sq. miles. | Sq. miles. | Sq. miles,
1905—85 994,757 230,718 | * 25929 | 1,251,404 [jAreasin India
1935—37 33.476° 38,291 15,706 87,473" e
1937-38 15,806 12,356 3,313 " 31.4%5 IAmll in India
\ ! only.
Totals to 1938 ... {1,044,039% 281,365 | 44,948 11,370,352° ...
Deduct areas for
Burma to 1937 | 155,148 43,6656 | ... 188,703 : ...
Totals for Indla : ! ‘ P *Revised
to 1938 888,891* 237,810 44,948 | 1,171,649* figures
approcimately " approximately. | approrimutely. ' ‘
Balanee remdining | ! ,
for India 150000 | 170,000 100000 | 451,392 I
Total programme | | ‘ }
for India,  ..! ... | A 11,623,041 | ...
Progress of Topographical Surveys in Burma since 1905,
1905—87 el 155 14R Y a3553 | L ! 8,703
1937-38 3,954 ! ase | dte ‘
Totals for Burma " = ‘
to 1938 .| 159,102 | 44,011 | ... | 203,113 \ ......
Lalanre remaining 1 |
Jor Burma OTU { | a8,60F l
[ | YT | e,
Total programme ! ' ; '
for Burma .. ... I— ‘ v | 261,720 1

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

Indla 1937-38 ..., 2,647 27 | | 2.674 |

N4 TUNUTELTE OT FeVialuh surveys sere donu in Burne, in 1% .0
[CFpge

Muta



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

CosT RATE PER 8Q. M. (0r ACRE)

OF EACH DESCRIPTION OF WORK,

Aveas in Out-turn EXCLUDING PUPILS AND MEN
84, "“_‘0“" of fiald UXDER TRAINING.
Purty. Cluas of work, Sheet Nos. (?)‘;-%ﬁlccl:) work per Reminks,
deseription| MM par .
. month, o Mapping
of work. F 10111‘.1 ar cgmpu- Total.
worx. tations.
Saq. m. | Sq. m. Rs. Rs. Rs. FRONTIER
CIRCLE,
‘A’ Company.— —_—
Undulating sandy plain ... 1l-inch Traverse 391, M 385 1155 3'0 3'0 60 | No. 6D.0. costs for exami.
linear | linear per linear | mile. "“l“"“ and preparition of
miles. | rmiles. 3?13:“—1{[:“5[,‘5:"; of thin
Allueial river banks . Settlement 43D, G, H .. 216 780 11°4 60 174
Traverse lincar | linear per | linear | mile.
miles. | miles.
Flat cultivated plains .. l-lnch Resurvey . | 897 e | 2,004 31°5 124 110 23-4
Medium broken hills rising 1i-inch  Resurvey . | 53 A 253 54 56°5 ter) penene () Fuir drawing in hand,
lo 5,000 feet.
Fair mapping <. 1l-nch Correction survey | 38 P, 44 E ... | 2,277 | .covee cees @ ) | ) Mapping covers moro
than one kurvey year,
80 Do cost can be given,
l-inch Correction survey [ 38 2,43 D ... | L1504 | oee | weeees {e) ¢} [ (¢) In hand,
li-inch  Resurvey wr | B3 A 254 ] eeeen vaens (i &)

HYIOM TVOIHIVIDOJIOL 0 IDVIISAY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Cost RATE PER B¢, M. (orR ArRE)
OF EACH DESCRIPTION OF WORK,

Areas in Ount-turn EXCLUDNNNG PUPILS AND MEN
Q. “‘{‘195 of tield UNDER THAINING.
Party, Class of work. (’;? :;‘;‘;f] work per REMAnKS,
description| MBD BeT 1
of wf)rk moenth, Field Mupping
4 work. |or compu- Tatul.
) tations.
ONTIER
Sq. m. | 8q. m. Rs. Rs. Rs. @-—Cm
‘E’ Com ot
pany.— Contd.
Flat, swampy, infersccted by Triangulation 420 22171 149 . No. 6 D. O. costs for
tidal crecks and partly examination and L
2 ‘. manarove tion of colour putterns o
‘t-'overe we g this unit:—Xs. 43,
rees,
Very steep, broken, intricate  -Inch Original survey ... 2,183 36'9 210 [ e 1 L - (1 Theso shoet wero sur-
and barren hills. veyed prior to the year
uuder report.
Ilat, siweampy, inferseeted by  1-Inch Original air survey 68 oo 30 | ... eeens
tidal ereeks and partly (Air survey com-
;:ovcrcrl with mangrove pilation). ") Not.yeot completed.
recs.
Built up hill area 64-Inch  Special survey ... 79 47'4 15'8 R (e} Not to Lo mapped.
acres. acres. acres.
Fair mapping.—
Bare broken hills ... §-inch Original survey... 1,851 ta) ter) 91 | .
Flat plain partly open and 1-inch  Original sir survey 341 tm) @ 9y e
partly covered with man-
grove trees,
Open level plain ... 1Il.lneh Corroction survey 92 {m) (a) 208 N

81
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Cost RATE PER Sq. M. (OR ACRE)
OF EACH DESCRIPTION OF WORK,

Areas in Qut-turn EXCLUDING PUPILS AND MEN
Sheet Nos, (Sq‘ m'le: of tield UNDER TRAINING.
I"arey, Claes of work. or. c";f"('fl:‘eh ‘| work per REMARKS,
Locality. descri;)tion man por .
of work month. Fiold Mapping .
. work or cotapu- Total.
) tations,
Sg. m. | 8q. m. Rs. Rs. s, ER__QM
CIRCLE.—
No. 18 (Air Survey) Party.— Contd.
Steep mountain {3,000 to Triangulation | Tribal territory | 1,000 e 6'7 T
10,000 feat),
(Air survey
compiln.-
tion}.
Steep partly wooded mouné-  1l-Inch Original air survey Ditto 63 | ... 89's O I
atne and  broken  Nills
(3,000 fo 8,000 feet},
Steep partly wooded mount-  1-lnch Original air survey Ditto 138 S 5368 B
aing  and hroken hills
(3,000 to 10,000 fref).
Broken  hills (3,000 to 1l-inch Original air survey | 38 I, 94 | ... . 59'8 Panene
7,000 feef),
Steep partiy wooded mount-  1l-lnch Reovision air survey! Tribal territory 134 88'7T | eevee | enenn
ains  and  broken hills
(3,000 ta 10,000 fect).
Broken hills (5,000 fect) ... 1l-lnch Revision air survey, 38 L 5 | aeees 1702 | ... veane

"MHOM TVOIHAVYDOIOL J0 LOVIISLY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Purty.

Clasa of work.

Sheet Nos.

Areps in
sq. miles
{or acres)

Out-turp
of finld
work puer

CosT raTK PrR 8. M. (OR ACRE)
OF EACH DESCEIPTLON OF WORK
EXICLUDING PUPILS AND MEN
UNDER TRAINING.

Braanks.

territory.

' Lou.;.ll-:ty of euch nmun per -
' deseription|  month. Manmi
L - al my
oF work. F_mli;l or CE:{:I[.):- Total.
WorK. tutions,
Sq. m. | 8q. m, Rs Rs. Rs. FRONTIER
CIRCLE.—
- A —————
No. 18 (Air Survey) Party.—Concld. (i surves Contd.
compila.
. . tivn),
Steep partly wooded mount-  1-Inch Provisional air | Tribal territory 164 | ... 25'8 e | e
aing  and  bhroken hills survey,
(3,000 {o 5,000 feel),
Steep partly wooded moun- 1l-IDch Sketch air survey Ditto 29 ceenee 817 | et cerase
tains (5,000 to 8,000 feet).
Low broken hills and plaing 1-inch Ground verifica- Ditto 200 06 No. 6 tl'). 0. ;’“Bt“ for i
i nmimation amd prepara
tion survey. of colour patterns for this
unit :—1ts, 559,
Fuir mapping «w. l-inch 38 O and tribal e7sl . 151 (1) The nrea mapped in.

cludes old ground surveys
and new surveys frow air
photographs.

0a
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Areas in

CosT RATE PER Sq. M. (OR ACRE)
OF EACH DESCRIVTION OF WORK,
EXCLUDING PUFILS AND MEN

- Ouat-turn
6. miles » Tt UNDER TRAINING,
Party. Class of work, Sheet Nos. ((:)I; chfl:) work por REMARKS,
’ dezeription| A1 BT .
) month, . Mapping
of work. Fjwl;(l or compu- Total.
work. tatious.
8q. m. | 8q. m. Ra, Rs. Rs. w
3 CIRCLE.—
No. 6 Drawing Office.— -
Gonceld.
Map eramination ... l-inch Sheots s rerees . . . 4 .
Ditto «.. i-ineh Sheets ORI . 5 U
Colour I’atterns .. l-inch Shects . s T T B ‘8
Ditto -nch  Sheets - ST O wveer | e 06 | e

TI0M TVOIHAVADOJOL J0 TOVEISTY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping,.

I'arty.

Clans of work,

No. 1 Party.—

High oltitude Himilayas
{10,000 fect to 25,000 fect).

Mredinm altitude Htmilayas
(£,000 feel o 16,000 feet).

GO sandhills and undula-
ting aondy areas;  40%
open arid plaing and isola-
ted rocly hilla.

GO mandhills and wndula-
ting sandy arcas; 109%
rocky hills;  30% flat bare
plain (Rann of Cutch).

60% undulating pleing and
cultivation; 20% Ughtly
wooded broken hills; 20%
woended areas,

{-inech
3-inch

{-inch

!-inch

}-inch
j-inch

Original survey ...

Rovision survey...

Original survey ...

Original survey ...

Original survey ...
Originsl survey ...

Sheet Nos.

53 N,62DB ...

i3 N

40K, L, P ...

10 K, 'L, P,
45 D.

46 I

46 E

Areas in

CosT RATE PFR RQ. M. {(0R AcCRE)
OF EACH DESURIPTION OF WORK,

ReMARKS.

; Out-turn EXCLUDING PUPLLS AND MEN
l‘-:ll: :.:tc”rtjz of field UNDEHR TRAINING,
of each ‘l‘li:::l{g::
description th, . Mapping
of work. mon ‘E:;;l‘:l or 3(“;"],“_ TFotal,
: tutions,
Sq. m. | 8q. m. 1ts. Rs. Rs.
254 5477 41'8 35°0 763
27 85°2 1000 | .eenes 100
3,313 141'0 55 3 58
7,055 99°'8 60 8’2 92
Lo ers | oars | 91 139

GEODETIC
BRANCH.

No. 2 D. O. costa for exami-
nation of sheeta und
preparation of colour
hattern of this unit :—
s, 1,477-6-0

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

Cost rRATE PER Bg. M, (0R AcCik)
. OF EACH DESCRIPTION OF WORK,
Arveusin | 44 EXCLUDING PUPILS AND MEN
sq. miles of field UNDER TRAINING,
Party. Class of work, Shoeet Nos. (g; ::)c';e}ia) work per ReMARKS.
description ™Mun per \ ]
of work. Tuonth. Field Mapping .
) or conpu- I'otal.
work. taticus.
Sa. m. | Sq. m. Rs. Rs. Rs. GEODETIC
BRANCH.
No. 1 Party.—Concld, Contd.
5000 undulating plains and 1-inch Original survey... | 46 T 547 24°0¢a)| 20°1 9’7 298 | (7)) Includes men under
cullivation; 30% lightly . truining.
wooded broken hills; 20% l-inch Resurvey .. |65 E . 105 27°8 198 | ..... 188
wooded arcaa,
507, medivm wooded Hima- 1-lnch Correction survey |53 F, J 418 |145'8 1'4 14
layas; 305 low broken
Jungle covered hills; 209
cultivated plains,
5% congested city;  12°5  8-inch Revision survey |53 J 96 4'8 730 | eees . 730
cantonment and residen.
tial; §3% wooded hills and
cultivated plains.
|
i
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Party,

Class of work.

Sheet Noa.

Arcas in
k. miles
(or acrey)

Out-turn
of ficld

work per

CosT RATE PER 8¢, M. (0R ACRE)
OF KACH DESCRIPTION OF WORK,
EXCLUDING PUPILS AND MEN
UNDER TRAINING.

of each REeManks,
description| MM DET .
of work, | menth. Ficld Mupping .
work or compuy- Totul.
: tations,
i
) Acres. + Acres, Rs. Iis. Rs. G_EODETIC
BRANCH.—
No. 20 (Cantonments) Detachment.— | Contd.
Cantonments (Plaing). 16-inch Traverse 33 P, 43 L ... | 15,590 | 20247 04 0’8 07 | Drigh ltond and Siilkot
Fairly open to average con- Cantonmeat exchuliag 30
N linear miles for beandary
gestion in parts and undu- traversing at Marlin and
lating with smail killocks. Rawalpindi Cantonments.
Cantonmentes (Plains). (4.inch Traverse 35 P, 43 L ... 188 66'4 31 83 64 | Drigh ltoad und Siadkot
Average congeslion and ‘ Cuntonment,
open tn paris. |
Cantonmonts (Pluins). 16-inch Levelling o |30 P43 L. | 15,590 |10,876°7 0’1 00 0'1 | Drikh Load and Sidlkot
Fairly open lo average con- Cantonment.
gestion with 500 undula-
ting ground. '
Cantonments (Plaing). 16-lnch Original survey... |38 N o | 1,434 2431 06 04 1'0 | Peshiiwar Cantonment
Fairly open with undulat- . {Dunger Zono Aren).
ing grouad, interspersed
with small nalis and water
channels,

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

Cost RATE PER 89, M, (OR ACRE)
OF EACH DESCRIPTION OF WOURK,

dary survey only.

Areas in
: QOut-t: EXCLUDING PUPILS AND MEN
8q. miles Ouf ﬁ:ﬁl UNDEH TRALNING,
P'acty. Class of work. Sheet Nos. (?:% :;;f) work per REMARES,
description| TB2 POT .
of work, | WoBth. | pigg | Mopping \
. OT compu- Total.
work. tations,
Acres, | Acres, Es. Rs. Rs. GEODETIC
BRANCH.—

No. 20 (Cantonments) Detachment.—Conc/d. Concld.

Cantonments (Plains). 16-lnch Resurvey .|38N,0,43 B | 17,058 2340 1'5 1'2(a) 2-7 Peshiwar, Risilpur and
30% congested, 207 average Mardin Cantonmenta.
congestion and 50% open
areas,

Cantonments (Plains), 64-Inch Original survey... |38 N 18 21'6 10°0 2'4 124 |(Syce Mandi) Risilpur
60% open and 40% averageo Cantonment Bazar.
congeslion.

Cantonments fPIat'ns). 64-Inch  Resurvey «.|38N,0,43B a57 27'8 87 13'2¢a) 21'9 | Peshawar, Rirdlpur and
20% congesled, 30 averdge Mardin Cantonments
congestion and 50% open Bazira,
areas,

Civil dreas (Plains). Boun- 128-inch Original survey... | 653 J B 18 7'8 7:3 | Bungalows Nom. 4f, 43A

and 45, K. C. Road, Dehra
Din,

(1) Thoareas mappad do not actually correspond with those surveyed bat include mapping arrears completed in tho peried under report.

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

CosT RATE PER 8@. M. (0% ACRE)
. . OF EACH DESCREPTION UF WORK,
fireas}ll‘n CQut-tormn EXCLUDING PUPILS AND MEN
oI of fivld UNDER TRAINING,
Purty. Clasa of work. Sheet Nos. 01'1::'1;1; "| work per ReManrks,
deseription T phcr .
of work. | MWouth. Field | Mupping Total
OT Cornpii- otal.
work, tatiun's.
Sq. m. | Sq. m. Ras. Rs. Rs. EASTERN
No. 4 Party.— CIRCLE.
Bettiah—Iairly open town 18-inch Traverse 72 B .- 604 647 18°0¢a) | ... . 180
. lincar lincar
miles, miles,

Plaina, extensively cultivated 1-inch Traverse T2 B, F o [1,310°5 79°1 112 6’8 18'0 | Xo, 6 D. 0. costs for map-
and thickly populated with linear linenr ping and preparation ot
Jairly  abundant tree miles, miles. ﬁt:lli?l}r_ patterna of the
growth, . Ra. 353 (approx.).

Ditlo. 1.inch Levelling 728, F e | 2875 544 18 9¢a) | ... 13'9
linear linear
miles. miles.
Bettiah—Fairly open fown 16-inch ditto 2B ‘e 20°0 86'8 236wy ...... 23'6 | (a) Includes cost of com-
linear linear putations.
miles, miles.
Ditlo. 18-inch  Special air survey |72 B . 97 22 1400'4 3675 7679

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

' CosT RATE PER 8. M. (o Acrp)

. UF EACH DESCRIFTION OF WORK,
Areas M} o | EXeLUDING PUMILS AND MEN
=q. miles 15 Teog UNDER TKAINING,
Party, Class of work. Sheet Now. (cyf ni‘;{f’ work per REMARKS,
des_cre;ption !:x‘:l(;:lg)l?r " Mapping
of work. ‘I\:mli;l orcompu-| Total,
vk tations.
S5q. m.| Sq. m Rs. Rs. Rs. 12A_STE_I_{_}I
CIRCLE. -
Contd,

No. 4 Party.—(Concld. ).

Plains, extensively cultivated  1-Inch  Original survey ... [ 72 J, N e | 4,1560%) 822 14°8 99 242 (b)] (a) Includes an aren of 375
and thickiy populated with square. miles done by
Juirly abundant  trec prolutioners.
growth (5) Excludes cost for train.

ing probationers.

No. &5 Party.— No. 5, D. O. costs for map-

, ping anl preparation of

90 dense jungle elad plains  1-inch Triangulation |85 A e | 2,248 236°1 45 1'0 60 00]_‘11"' lF:tt';Url:lF leoxt };“’
wilh a few dsolated hills unib i=hid. 393 upprox.J-
and small ridges, and 107 .
apan country.

73% dense and  amedium  l-lnch  Original gurvey... ) 64 H, L .| 8,342 24'4 22'8 89 317
Jungle clad hillz and plains
with high grass and 25%
open cultivated area (sur-
vey by plana-table fraverse
in the jungle and by re-

teclion in the cultivated
areas).
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Areas in

CosT BRATE PER 8Q. M, {0R ACRE)
OF EACH DESCRIPTIUN OF WORE,

&q. miles | OMt-furs EXCLUDLNG POPILS AND MEN
. (O*r' aores | _Of field UNDER TRAINING, 7
Party, Class of work. Sheet Nos. of ench work per REMARKS,
deseription| A0 phur .
of work, | MOMY | gjelq | Mapping) o
Or Cconpi- oLtal.
work. | %L ons,
No. 12 Party _ S8q. m. | Sq. m. Rs, Is. RRs.
257 kills rising to 500 feet.  l-inch Triangulation |78 G 675 | 8116 8'8 24 62 | BASTERN
75% riverain area and flat CIRCLE.—
cultivated plaina. —_—
Conceld.
Rigorous traversing in flat  1-inch Traverse 8CG .| 1,118 6477 817 4’9 13'6 | Xo.5 D. 0. costs for map-
cultivated open plains, linear | linear ping and preparation of
miles. miles. colour patterns of this
unit :—
. . .. . . Re. 259 (approx.).

80% hilla rising to 2,500 feet i-Inch Original survey ... | 84 C . 6565 81'8 176 (a) 17'6 | ¢(a) Mapping not yot start.
covered with dense forest ed.
20% cultivated plains.

25% low intricate undulating 1l-Ineh  Original survey... |79 N, 0,84 C | 8,189 24'6 202 10'9 31'1 [30% on blue prints from
hills rising to 1,500 feet 4.inch air surveys.
covered with dense jungle.

75% congested cultivated
plains densely populated,.

40% residential and 60% 2-inch Original survey... (79 N ees 4'9 89 56'9 seennn 55'9 |For mapping on l.nch
bazitr area of Chittagong. acale.

Nokhu expedition. The

Wooded and grassy hills i-inch Correction survey |88 J, K, N, O 200 260 82 creens 33 Bur:’%)'t gpiroﬂhtﬂl’lés mwerﬂ

Cah restricte 1 Ove.
rising to 12,000 feet. menta of the column and
escorts, Not to be map-

ped.

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

Areas in

CosT RATE PER SQ. M. (or Acae)
OF EACH DESCRIPTION OF WORK,

miles Qut-torn EICLUDING PEPILS AND MEN
e )| of feld UNDER TRAINING.
Party. Class of Work. Shest Nos, (?}fa;x;? work per REMARKS,
description n;‘onnfﬁr .
of work. " Fied | OPPRE L petal
work. tations. ’
Sg. m, | 8q. m, Rs. Re. Rs. INDE-
PENDENT
PARTIES.
No. 6 (South India) Party.—
Spargely inhabited and 1.inch Traverse . 481 . 257@ 479 14'49 7'89 22-88 |(® Over anarea of approxi-
densely forested plateawn.” linear linear per| linear | mile. mately 434 eq. muilos.
miles. miles,
Sparsely inhabited and 1-inch Triangulation |481 e | 1,067 1861 11'67 128 12-95
densely forested hills and
low ridyes.
Open undulating plafeaw 1l-inch Triangulation |47.P «o | 8,990 | 819°9 121 018 1:34 | Stationsand pointa of old
with occasional bare ridges, :in;ug\:llatﬁmt were l;Ietr?tl-
. . na ¢ rian ation
lotw h:H_s and widely sepa- s::pp‘}emented I;hil:e ne-
rated villages. cessary.
Sparsely inhabited undula- 1-inch Triangulation |65 E 280 162°7 ) ) i5) | @) Cost included in cost
ting wooded and cultivated mt‘ee‘)finla__:’i? origioul
platean. survey )

"HYOM TVIIHAVEDOJOL J0 LOVAILSIVY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

CosT RATE PER 8qQ. M, (0R ACRE)
. U¥ EACH DESCHIPTION QF WORK,
;‘f"::l‘;“ Uut.tnrmn EXCLUDING PUPLLS AND MEN
(olr acron) | 1 field UNDRER TRAINING.
Party. Clasn of work, Sheet Nos. of each . | work per ReMaRrKs,
description] N pﬁr .
of work, | month. Field Mupping
work, |©F compu- Total.
! tutions,
Sq. m. | 8q. m. Rs. Ra. Re. IND®E-
PENDENT
PARTIES. —
) . Contd,
No. 8 (South India) Party.—Contd.

20% low gently undulating 1-inch Original survey ... |65 H, L .| 4,024 27'8 16°95 1069 27-64
cultivated plun with pal-

myra paims and eceagional
serud  gungle, 80% fat
irrigated and densely popu-
{ated riverain plain and
coastal bell,

Sparsely inhabited, undula- 1-lneh Original survey... | 65 I& . 280 19°0 24'97 10°69 3566
ting wooded and cultivated

platean.

20% densely wooded undula- }-inch Original survey... (651 | 1,120 272 18°0¢ 4'24 22-24
ting platean. B80% undu- .

lating wooded and cultiva-

ted platean. 30% wooded

ghiit and low sparscly in-

habiled forested hills,

08
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

CosT RATE PER 5@, M. (0 AckE)
Avens in OF EACH DESCRIPTION OF WORK,
:: mileg | Out-turn EXCLUDING PUPILS AND MKN
o (qu' aoren) | OF field UNDER TRAIXING.
Party. Class of work, Sheet Noa, of ¢ l;J work per : Reuangs,
i E:“:i.m“ mun per
f),t-'c:vlérk. month. Field Mapping
) ar compu- Total.
work. tations.
8q. m. | Sq. m. Rs. Rs. Rs. | INDE-
PENDENT
PARTIES.—
) Contd.
No. 6 (South India) Party.—Concl/d. —_—
L eeens w. $-Inch Compiled mapping| 74 &, B S P 1'95 1-95
L
vesras <. }inch Compiled mapping| 65 N, T4 A, B | ...... U RN 157 1'67
...... Colour patterns... veieee | 263700 263:00 |Total cost of office copy
per sheet.(Per sheet,| Sorections and, missclo-

"HYOM TTYDIHJVUDOJOL 40 IOVHLSHY
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TABLE C.—Areas, out-turns and cost rates of Surveys, Computations and Mapping.

Cost RATE PER 8@. M. (OR ACRE)

3 OF EACH DESCRIPTION OF W JRK,
ﬁmltsil'; Out-turn xxc:.umjh'u FUPILS AND :IEN
(01:: acren) | Of field UNDER TRALNING,
Party. Class of Work, Sheet Nos. of each | Work per REMARES. '
description min p]c:r .
of work. | monkh. Field Mapping Total
OTr compu- .
work, tntim:s. °
Sq. m.[8q. m.| Ras. Rs. Rs. INDE-
PENDENT
- PARTIES.—
Contd.
Burms Survey Party.— _
Low jungls covered hills ... verves Triangulation |85 M .o | 2,246 821 898 1'02 498
Low jungle covared hills ... ceerer Traverse 94 B, C ... | 680°9 162 4256 962 52-18
. linear linear
miles. miles.
Cultivated plains - Traverse +.[B86N,0,94B,C| 5589 76'7 16742 9'62 2604
linear | linear
miles. miles.
Jungle covered hills up to 1l-inch Original survey ... | 94 A | 1,381 290 1975 15°80 3555
£,000 feet.
Low jungle covered hills .., 1l-inch Original survey... (|94 A, B . L1121 125 40| 1580 B55°801a)| (a) Approximate (separate
records wero dnot kopt
Cultivated plaina ... l-nch Original survey... |94 A, B 828 830 80@| 1580 4580 during the field season).

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

| -
! CosT RATE PER 8g. M, {or Acar) !
. OF EACH DESCRIPTION OF WORK
Are"ﬁilfl Out-tin EXCLUDING PUPILE AND MEN ’
('"l'_:'("r _"f) of field UNDER TRAINIXNG.
Party. Class of work. Sheot Nos. Ot:nf‘e'n(tl‘x work per . Resaris,
ulf‘<1'ri;'finll mish per ‘ .
of work, month, Fiall | Mupping
work. |oT compu- Totxl,
. tations,
Saq. m. | 8q. m, Rs. Rs. Rs. INDE-
PENDENT
PARTIES.—
Concid.
Burma Survey Party.—Concld.
Low jungle covered hills ... 1l-inch Supplementary | 94 A, B e 795 21°0 20t 15°80 35'80tm), (7} Approximute.
surve In the Tables ¢ of the
y Genernl Report for 1934,
. . . . 1986, 137 areas calloed
Fair mapping ... ... #-inch Compiled mapping| 84 G, H, I,|12,836 cereen 070 0'70 Correetion Survey and le-
) 93], 94 F rurvey have beon inclhudead,
4 ’ I'hese wo-called Correction
Surveys aml  Hesarveys
comprised inking inin the
tield of reductions of large
gile post-1H05 enntoured
surveys, under processes
gimilar to that now des.
eribed iu para, 120,
]
heae . Preparation of NP 20 [ el ceres 294745 294:45 | Total cost of office copy
colour patterns. sheets, per sheet.'per sheet.| corrections und miscellune-
ous work Hs. 16,262,
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V.—SURVEY REPORTS, FRONTIER CIRCLE.

Lt.-Colonel E. A. Glennie, p.80., E.E., from 1-10-37 to 19-10-37.

DIRECTOR:—{ o e o ahell mia0, from 20.10-37

. 45. Summary.—The units administered by the Frontier Circle
were ‘A’ and ‘E’ Companies, No. 18 Party, and No. 6 Drawing Ofiice.

468. Training.—Thirteen svldier surveyors were under training in
‘A’ Compaly during the field season of whom one reverted to his-
regiment.

47. Special.—The Director, Frontier Circle, attended a confer-
ence at Delhi to determine the future policy of the Survey of India with
regard to maps on the scale of 1/Million. He visited the Headquarters
of Northern Command at Rawalpindi and discussed the survey require-
ments of the army. While on tour at Quefta during January 1938 he
discussed the reconstruction of ‘E’ Company's building destroyed in the
earthquake, at a conference of the Secretary, P. W.D. Baluchistan, and
other civil and military authorities. :

48. Areas gsurveyed.—
1,420 square miles of triangulation.
385 linear miles of traversing.
216 linear miles of settlement traverse.
2,183 square miles of §-inch original survey.
. 2,054 square miles of 1-inch resurvey. '
253 syuare miles of 1}-inch resurvey. )
Air s;r:tey compilation by *E’ Company and No. 18 (Air Survey)
ary.— ' :
353 equare miles compiled (1-inch original survey).
139 square miles compiled (1-inch revision survey).

‘A’ Survey Company. °
Officer Commanding.—Major J. B. P. Angwin, M.B.E,, B.E.

49. General.—The party carried out surveys in D azi Kha
Kangra and Muzaffargarh districts and Mandi Stat}; (l)lf1 th:rlg'u(l}l_lil:lil e,

Field headquarters opened at Lahore Cant '
1937 and closed on 16th April 1938, - ré Lantonment on 22nd October

50. PersonnaL;The average strength of the 1 § ing t |
year was 1 Class X officer, 3 Class 1I ofﬁce;&, 4U.8. oI;Ezeis dl;l;llfo:;:
_Subordma.tes and 13 soldier surveyors under training. - ‘

Messrs. Tirloch i g : = .. -
in October. irlochan Singh and N. D. Joshi (Class II) joined the party
Computer Joti Sarup was on loan to the Sind Government from

13tk December to 21st April for computati i issi
rectangulation stones in the Heran Tract.p #tion and relaying of missing
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51. Areas surveyed.—
385 linear miles of traversing.
216 linenr miles of settlement traverse.
2,054 square miles of 1-inch resurvey.
253 siuare miles of 1}-inch resurvey.

52. Field work was organized as follows:—

Camp (1) under Mr. Tirlochan Singh (Class II) with Mr.
Muhammad Akbar (U.8.8.) and 12 surveyocrs completed 2,054 square
miles of 1-inch resurvey in sheet 39 J.

Camp (2) under Mr. N. D. Joshi (Class IT) with Mr. Sardar Khan
(U. 8. 8.), 10 surveyors and 4 second year suldier surveyors completed
253 square miles of 1L-inch resurvey in sheet 53 A9, 4 of the above
surveyors received training in hill surveys in sheet 53 A 10 for part of
the seuson.

This camp also contained 4 first year soldier xurveyors and 3 pupil
draftsmen under instruction and, for a short time, Mr. Irshad Ahmad
(U. 8. 8.).

Framework.—Traverser Dial Singh completed 385 linear miles of
traverse in sheets 39 I und M to supplement framework for next scason's
work. .

Traversing.—At the request of the Punjab Government, Traverser
Dial Singh was employed on relaying and checking base line stones in
the Jhelum district. In all 216 linear miles of traverse was completed
and 116 missine base line stones were embedded.

Verificution surveys.—One surveyor was employed on verification
of certain detail in sheets drawn during the winter from correction
surveys of previous years. Some boundaries were also verified by him
on the erounid.

Two surveyors were employed during April and May, after the close
of the field season, on revision of the Lahore Guide Map. The revision
was done on special prints on various types of non-dis:to{"ting tield sec-
tions, with the object of testing the permanence of printing and quality
of the mounting under hot weather conditions. _

Large scale survey of the urban aveas of Lahwre—Estimates were
prepared for the formation of a special detachiment for earrying out
survey of 5,823 acres on scale 40 feet to 1 inch and 15,930 acres on scale
100 feet to 1inch for preparation of a record of property rights in
Lahore urban areas. Up to 31st July this detachment remained under
the orders of the Officer Commanding ‘A’ Company.

53. Office work.—During the field season one drawing section
of an average strength of 10 surveyors and draftsmen under Mr. D. C.
Puri (Class II) assisted by Mr. 1. K. Ponnappa (U.S.S.) completed
6 sheets of arrears of fair mapping frow correction surveys of previous
years. During recess 3 drawing sections completed 12 fair sheets which
ineluded arrears from correction surveys and 1 sheet hastily drawn' for
No. 18 Party. The total out-turn during the year was 19 gheets.  Vari-
ous drawing experiinents were also carried out.

Mr. Irshad Ahmad (U.8.8.) with 2 computers completed the compu-
tations of all traverse carried out during the season.
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‘E’ Survey Company.

Lieat.-Colonel L. H. Jacksen, r.A., to 2-10.57,
Captain H. W. Wright, ®.E., fram 3-10:37 to 1-4.38.
Mr. Muhammad Najamuddin, from 2-4.38 to 22.4.34,

Officer Commanding.—~
lLieuten.-mt R. A, Gardiner, R.E., from 23-435, -

54. General.—The Company carried out surveys in Kalit and Las
Bels States of Baluchistin and Dadu and Karichi districts of Sind.
Field headquarters opened at Karichi on 23rd Oectober 1937 and closed
on 11th April 1938, The triangulation camp remained in the field until
the bevinning of June 1938,

Work in recess included the normal mapping programme. In addi-
tion, the following paid for work was undertaken:—

(1) Fixing of points by friangulation for range taker’s test ranges
for the 4th (Quetta) Infantry Brigade.

(2) Verification of the Quetta Cantonment boundary pillars for
the Quetta Cantonment Board.

(3) Spirit levelling the 6,270 feet contour demarcating the Hanna
Lake boundary for the Quetta Cantonment Board.

55. Personnel.—The average strength during the year was 1
Class I officer, 2 Class II officers, 2 Upper Subordinate officers and 16
Lower Subordinates (excluding 3 clerks, 2 computers and 15 reproduc-
tion section personmel). BMr. Mohd. Najemuddin (Class II) proceeded
on 4 months leave from the 9th May 1938,

56. Areas surveyed.—

420 square miles of triangulation.
2,183 square miles of J-inch original survey.
68 square miles compiled from air photographs (1-inch
original survey).
57. Field work was oreanized as follows -

Camp (1) under Mr. Mohd. N
completed the original survey of 7
in Kalit and Las Bela States in she
forced by 2 extra surveyors,

Camp (2) under Mr. Chowdhury Mohd. Aslam (Class I1) with 7
t:u.r\'eyors cognple’ted the original survey of 1,464 square miles on the
i-inch scale in Kalit and Las Bela States of Bualuchistin, and Dadu
and I\‘:u:uchl districts of Sind in sheets 35 J Kand O ,

Triangulation.—Mr. L. R. Howard (’U. 8. 8.) triangulated 420

squure mj isi . -
rl e miles for the provision of ground econtrol for air survey in sheets
45 P/3, Tand 8. ang

one surveyor collected the necessary ground in-

formation in  these heets :
Stuadron, R, A. F.LKirt':Zit;i. Photography was completed by 31 (AC)

. about the middle of Janu: All triancula-
tion stat] J . . I of January. rang
oround, tons and points were postpointed on the photographs on the

ajamuddin (Class I1) with 4 surveyors
19 square miles on the §-inch scale
et 35 J. This camp was later rein-

58. Office work.—4 sypver . . q
were omployed on fop o surveyors under Mr. V. D. Chopra (U.S.5.)

tield season. Durin PPing and miscellaneous work throughout the
t . o iy vaas . .. . .
g recess, faiy mapping was divided into two sections.



A TRIANGULATION STATION, WAZIRISTAN, DURING MILITARY OPERATIONS.
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No. 1 under Mr. Chowdhury Mohd. Aslam (Class I1) consisted on an
average of 6 surveyors, and No. 2 upder Mr. V. D. Chopra (U. 8. 8)
consisted on an average of 9 surveyors. 2 fair sheets of arrears mapp-
ing and 3 of current mapping were completed throughout the year,

59. Repl.'oductmn Section.—This section under Litho.-drafts-
man Shahabuddin was employed on miscellaneous work throughout the
year.

No. 18 (Air Survey) Party.
Officer in charge.—Captain R. C, N, Jenney, R.E.

60. General.—Recess and field headquarters remained at Murree
and Risalpur respectively, the latter opening on 22nd October 1937
and elosing on 18th April 1938.

61. Personnel.—The average strength of the party was 2 Class
I, 3 Class IL, 3 Upper Subordinate oflicers and 21 Lower Subordinates
(excluding elerks and reproduction section personnel),

62. Areas surveyed.—

1,000 square miles of triangulation.
285 square miles compiled ( 1-inch original survey).
139 square mules compiled ( I-inch revision survey).
1G4 square miles compiled (1-inch provisional survey ).

63. Field work.—

522 square miles vertical photography.
136 linear miles oblique photography.

No. 1 (Indian} Wing Station, R. A. F., Kohat supplied vertical
photographs of 250 square miles and oblique photographs of 11 linear
flying miles in tribal territory in sheet 38 L for height determination,

No. 2 (Indian) Wing Station, R. A. F., Risilpur supplied obligue
photographs of 14 linear flying miles in tribal territory. The remaining
vertical photography, which was to have heen carried out again could
not he undertaken for technical and politieal reasons,

64. Compilation.—Compilation of areas photographed in tribal
territory was earried out under Khan Sahib Muhammad Hasan (Cluss
IT) assisted by Mr. E. R Wilson (Class 1I). The area which was
compiled for detail only was 66 square miles.

65. Office work.—Five draftsmen under Mr. Bashirulish Khan
(U. 8. 8)) were cmployed on fair mapping and miscellaneous work

throughout the year.
2 fair sheets were completed and submitted for publication during

the year

66. Training.—During the year 1 Class I, 1 Class 1I, 1 Upper
Subordinate officer and an average of 5 Lower Subordinutes were under
training in air survey.

67. Instruments.—A Stereocomparator, manufactured by the
Cambridge Instrument Co., with optical work by bMessrs. Ross, wus
received, Thix instrument will facilitate research into methods of uir
survey of areay sparsely controlled by triangulation.
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68. Co-operation with the Army and R. A. F.—On the
cessation of operations in Waziristan, the Field Survey Section, Wazirforce,
returned to Risalpur and was Jdisbanded on 16th December 1937.

During recess parties of pilots and air gunners from the R. A, F.
Hill Depot, Lower Topa, visited the office, where methods of air survey
were demonstrated to them.

692. Reproduction Section.—For dJetail of the work of the
reproduction section see pave 71.




THE SWAT RIVER DEBOUCHING INTO PESHAWAR PLAIN,

A HIGH OBLIGUE PHOTOORARH USED FOR AJR SURVEY.

L]
EPRODUCED MY FERMISTION OF THE AR OFFICER CONMANDING, RCTAL AIR FORCE, INDIA,




SURVEYING IN THE RANN OF CUTCH.




VI..SURVEY REPORTS, GEODETIC BRANCH.
No. 1 Party.

Major D. R. Crone, R.E., to 31.10-3].

Officer an c/'aar_m'.—{ 3
Major G. H. Osmaston, M.¢., R.E., from 1-11.37.

70. General.—The party carried out topographical surveys in
Bombay, Central India, Gujarat States, Punjab States, Rijputina, Sind,
States of Western India, and the United Provinces, in sheets 46 I, 44 E,
55 E, 40 K, 40 L, 40 P, 45 D, 53 N, 53 J, 33 F and ¢2 B.

The programme also included revision for a new edition of the
Dehra Din Guide Map and special maps for military training purposes;
correction surveys in Dehra Dun district and Tehri-Garhwil State; and
the following surveys, on payment :—

(«) A military training map, on the l-inch scale in Bhopal State,
at the request of the Darbar.

(b) Certain correction surveys of the internal houndaries of
Jodhpur (Marwar) State.

(¢) The preparation of a special map on the }-inch scale for
Jodhpur (Marwir) State.

Contributions were received during the year towards their share of
the cost of the party survey programme from the Stutes of Jodhpur
(Mdrwar), Indore, Binswira, Jaora, Ratlam and Partibgari.

The ficld headquarters of the party opened at Ajmer on 13th
November 1937 and closed there on 20th March 1938, when it moved to
Mussoorie for the recess.

71. Personnel.—The field strength of the party was 1 Class I,
5 Class II, 5 Upper Subordinate ofiicers, inciuding 2 probationers, and 48
Lower Subordinates, including 4 clerks.

73, Areas surveyed.—

96 square niiles of 3-inch revision survey.
547 square miles of 1-inch original survey,
418 square miles of 1-inch correction survey.
105 square miles of 1-inch resurvey.

254 square miles of }-inch original survey.

27 syuare miles of }-inch revision survey.

8,700 square miles of 1-inch original survey.
3,313 square miles of }-inch original survey.

73. Field work.

Garhwal Camp. A small camp consisting of Mr. J. N. Kohli
(U. 8. 8.) and three surveyors carried out 254 square miles of {-inch
original survey in the Himalayas in sheets 33 N/NE and 62 B'NW and
also 27 square miles of revision survey in sheet 53 N NW.  This completed
the modern survey of Garhwal district.  The camp left Mussoorie at the
end of Aurust 1937 and returned to Dehra Din at the end of Novewber,
when it was re-formed and known as Camp (6) of Detachment 1L

The area of original survey included the east and west slopes of
Kiamet peak (23,447 feet) and the Hoti valley. Due to severe cold and
lack of fodder for animals, all passes to Tibet cloxe about 15th October
and the higher villages are completely evacuated by about 20th October.
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A hecavy snowfull oceurred from 14th to 16th September and another on
25th October, otherwise the weather was good. .

Transport above 7,000 feet was mainly by coolies drawn from the
hivher villages heyond Joshimath, but yak and sheep were also very
useful when coolies could not be obtained.

Personnel kept in very good heulth throughout, bhut there was one
fatal accident when a khalasi slipped down an ice couloir and was killed.

Detachment I., under the Officer in charge of the party, consisted
of two camps.

Camp (1) under Mr. P. 8. Shinghal (Class II) with an average of
3 surveyors until January, and then under Mr. J. C. Ross (Class 1I) and
later Mr. T. M. C. Alexander (Class I1) with 5 additional surveyors from
Detachment 1. It completed 1,090 square miles of original survey on
the 3-inch scale in sheet 46 I/NW in the States of Binswira, Dingarpur
and Udaipur (or Mewir),

Camp (2) under Mr. J. C. Ross (Class 1) with 5 surveyors comple-
ted the original survey of 547 square miles on the I-inch seale and 555
siqnare mwiles on the }-inch scale in sheets 46 I and 46 K in Broach
und Panch Mahals district and the States of Biria, Sanjeli, Sunt, Indore,
Jhabua, Banswira, Kushalgarh, and Dangarpur.

The country consists of undulating jungle-covered hills and ravines
interspersed with flatter cultivated areas.

The rainfall is meagre and the countryside dry and arid, water being
stored in bunded tanks. DMost of the streums dry up for several months
in the year. With the exception of crocodile in the larger rivers and
neighbouring tanks, the area is singularly devoid of game.

Health.—Malaria is prevalent till December and severa! men had
attacks at the beginning of the season.

Detachment II., under Mr. T. M. C. Alexander (Class IT), con-
sisted of 3 camps, working in the Rijputina and Sind deserts near the
S. E. boundary of Jodhpur State.

Camp (3) under Mr. M. W. Kalappa (U. 8. S.) with nine surveyors
completed the original survey of 1,408 square miles on the }-inch and

1,814 square miles on the 1-inch scale in sheet 40 K in Jodhpur (Marwir)
State, and Thar Parkar district of Sind.

On completion of the eamp’s programme
ferred to other eamps and Mr. Kal
Mareh to commence the mapping.

Camp (4) under Mr. K. A. Sheikh (Class II) with nine surveyors
completed the original survey of 2,701 square miles on the i-inch scale
in shieets 40 K and Lin Thar Parkar district and Cutch State.

Camp (3) under Mr. A. G. Qureshi (U. 8. 8.) with nine surveyors
cnn:r()leted the original survey of 2,040 square miles on the }-inch and
r].~1-.)J square miles on the {-inch scale in sheets 40 L and P, and 45 D in
Thar Parkar district of Sind and Jodhpur (Marwar) State. , )

‘ Mr. T. M. C. Alexander (Class IT) in addition to supervising the
work of the camps of the detachment completed the survey of 906 square
wiles on the Y-inch scale of the Rann of Cutch area in sheet 40 L.

Q-The country consists mainly of grass and serub-covered sand-hills up
to 250 fect in height but in sheets 40 K/NE and 40 L/SE suddeuly changes

, its surveyors were trans-
appa proceeded to Mussoorie early 11
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to hard bare ground and isolated rocky hills. A serub-covered plain
forms the delta of the Lani River in sheet 40 P/NW. The sandhills are
of the typical shapes formed by prevailing SW winds.

A large area of the Rann of Cutch falls in the southern portion of
sheets 40 L and 40 P/NW; the Rann in these parts is mostly dry except
for an area west of the Lini delta. The surface of the Rann is only a
few feet above sca level and extends for many miles as a perfectly level
plain of sand or mud. Salt deposits occur in parts.

The most outstanding group of hills are those of Nagar Parkar on
the northern border of the Rann in sheet 40 L which rise ubruptly to
over 1,000 feet above the surrounding plain.

Chinkira are very numerous over the whole of the sandy area
and along the borders of the Rann of Cutch, in spite of there being no
water for them to drink. The plains of the Lini deltas and the Nagar
Parkar tahsil teem with sand grouse; bustard and partridge are also
common throughout the area. Those portions of the Rann of Cutch
which are under water are alive with bird life including many pelican and
thousands of flamingo.

Weather conditions are favourable for survey work from November
to February and the country is healthy and free from malaria. After the
middle of February the shallow wells dry up and the only water then
obtainable in the desert areas is from wells, sometiines over 400 feet
deep.

pThere are no tracks fit for wheels in the desert area and local camels
were employed for transport. Supplies were only obtainable at larger
villages.

Detachment III., under Mr. F. J. Grice (Class II); headquarters
at Dehra Dan. -

Camp (6) under Mr, J. N. Kohli (U. 8. 8.) with 2 surveyors, later
reinforced by 6 surveyors of Detachment 1I, completed 96 square miles of
revision survey on the 3-inch scale and 418 square miles of correction
Burvey on the l-inch’ scale, in sheets 53J and F in Dehra Dan and
Saharanpur districts and Tehri-Garhwal State.

Camp (7). Towards the end of the field season a small camp,
consisting of Mr. K. A. Sheikh {Class 1I) and three surveyors completed
105 square miles of resurvey in Bhopil State on the l-inch scale in sheet
55 E. This survey was required by the State for a special military
map.
powing Section. During the winter a small drawing section at
Dehra Din continued the plotting of Himilayan photo-surveys near
Nanda Devi and the mapping of Himilayan sheets.

74. Recess duties.—The party was organized for reccss into 3
main sections.

No. 7 Section under Mr. T. M. C. Alexander (Class II), assisted by
Messrs. A. G. Qureshi and M. W. Kalappa (U. 8. 3.), undertook the
mapping of the desert areas. .

No. 2 Section under Mr. J. C. Ross (Class I1) mapped the Himalayan
areas.

No. 3 Section under Mr. P. S. Shinghal (Class II) mapped the areas
falling in sheet 46 1.
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Mr. F. J. Grice (Class II) was in charge of the mapping of the
special Marwir Map and exercised general supervision over the other
gections until his transfer to the Frontier Circle at the beginning of July.

The following surveys were handed over to No. 2 Drawing Oifice
for mapping:—

The Dehra Dan Guide map.

Special Map for the Indian Military Academy,
Special military training map for Bhopal.
Correction of sheets 53 J/3 and F/15.

No. 20 (Cantonments) Detachment.

Offcer in charge { Mr. A.J. A. Drake, D.c.M., to 19-3.38.
74 Mr. W. H. Strong, M.B.E., from 20.3-33,

75. General.—The detachment resurveyed c¢antonments and
their bizirs on the 16-inch and 64-inch scales respectively, in accordance
with the programme approved by the Engineer-in-Chief and the Defence

Department.
The field season commenced on the 18th October 1937 and closed on

the 5th April 1938, field headquarters remaining at Dehra Din.

Personnel.—The feld strength, excluding the officer in charge, was
2 U. 8. officers and 32 Lower Subordinates, ineluding 4 draftsmen, 5
computers and 2 clerks employed at field headquarters.

78. Areas surveyed.—
16-inch original survey.

Peshiwar Cantonment .o 1,4335 acres.
64-inch original survey.
Syee Mandi (Risalpur) 17-7 acres.

128-inch original survey,
No. 44, 44 A and 46 E. C. Road, Dehra Dan... 31 acres.
16-vnch resurvey.

Mardin Cantonment 920-8 acres.
Pc;s}]ﬁwm‘ ” ... b,466-5 ,,
Risalpur " ... 10,670-8 ,,

The above areas include overlap.
64-inch resurvey.

Mardan Bizir 138 acres.
Peshawar Cantonment Bazirs ... *G70 ,,
Risilpur ' 2761,

”
*Includes 4°6 acres overlap.

717. Field work was organized as follows:—

- Camp (1) with headquarters at Peshawar under Mr. Bakhshi Harnam

Singh (U. 8, S._) with 9 surveyors and 1 traverser completed the detail
survey of Peshiwar Cuntonwent and the advance traversing and levelling
of Drigh Road. " )
One comguter.' was attached to the eamp for training in plane-tabling.

Y SCSa,mp_ (%) with headquarters at Risilpur under Mr. A. Francis, C.H.
(U.8.8.) with 9 surveyors and 2 traversers completed the detail survey
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of Mardan and Risilpur Cantonments as well as a small estate in Dehra .
Diin, and the advance traversing and levelling of Sialkot Cantonment.

78. Traversing and Levelling.—232'3 linear miles of travers-
ing and G52 linear miles of levelling were completed for the next sea-
son's survey at Drigh Road and Sialkot.

Also 3°0 linear miles of traversing were done in connection with
boundary alterations at Mardin and Rawalpindi.

79. Recess duties.—Fair mapping was allotted to two sections
during the recess under Messrs. Bakhshi Harnam Singh (U. 8. 8.), and
A, Francis (U. 8. 8.}, the former also supervising the computation section.

A section of 4 draftsmen and 4 computers under the supervision
of the otlicer in charge, was employed throughout the field season to
deal with arrears of mapping and computations of the advance frame-
work.

20 sheets on the 16-inch scale and 11 sheets on the €4-inch scale of
* Abbottibad, *Cawnpore, *Chaklila, *Dehra Din (I. M. A.), *Rawalpindi
Cantonments and Bazirs were completed and sent for publication, while
21 sheets on the 16-inch scale and 19 sheeis on the 64-inch scale of
Mardan, Peshawar and Risilpur Cantonments Bizirs, comprising the
current season’s mapping were partially completed.

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

* Arreara mapping.
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. (Colunel F.J, M. King. to 29-5-38,
DIRECTOR'_{COlonul F. B. fcott, T.A., from 30-3-38.

L4

80. Summary.—The units administered by the Eastern Circle
were Nos. 4, 5 und 12 Parties, and No. 5 Drawing Otflice,
81. Areassurveyed.—
555 square miles of }-inch original survey.
200 square wiles of -inch correction survey.
10,637 square miles of 1-inch original survey.
49 syuare miles of 2-inch original town survey for 1-inch
mapplng.
10 square niles of 16-inch special air survey.
2,918 syuare miles of triangulation.
2,427 linear miles of traverse.
GO linear miles of traverse for 1G-inch special air survey,
29 linear miles of levelling for 16-ineh special air survey.
233 linear miles of tertiary levelling for future 1-inch survey,

82. Air Survey.—The work done in connection with the air
survey of Bettiah town is deseribed in No. 4 Party’s report (p. 45).

83. Training.—The numbers of probationers under training were
as under:—

Class I Service «.. One.
Class II Service - we. Two.
U. 8. Service ... Three.

Two pupil surveyors were also recruited during the year under
report,

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

No. 4 Party.

oFe in o=y 5 e s o L5,
_ 85. General.—The party continued surveys on the I-inch scale
1r}) Bhug“].pur’ Darbhanga and Purnea districts of Bihar in sheets
?’.. J and )_., und carried out traversing in advance for subsequent survey
!.l:, Chawmpiran, Muzaffarpur and Siran districts of Bihir in sheets
72 B and I,
‘ About G0 linear miles of traversing covering about 10 square miles
" l:lls-ﬂmfto fis points for.the air survey of Bettiah town and about 29 linear
miles of tertiary levelling was run to fix spot level heights in the same

n), i

aroa (as contours were not show
Field headquarters opened at Bhagalpur on 15th November 1937

amd closed on 11th April 1938,
86. Personnel.

oilicer, 4 Class II off The field strength consisted of one Class I
Upper Subordingte moes: 2, Class II probationers under truining. 3
trainine .)ér;::_‘:_te_ ofiicers, 3 Cpper Subordinste probationers under
store-kz;eper. oS, 4 traversers, 3 computers, 3 clerks, and one
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Messrs. F. M. Hawley and J. L. Sahgal (Class I1) were transferred
from the party in April and May 1938 respectively.

Mr. N. N. Chuckerbutty (Class II) joined the party in May 19338
from the Geodetic Branch to replace Mr. J. L. Sahgal transferred.

87. Areas surveyed.—

4,156 square miles of 1-inch original survey.
10 square miles of 16-inch speeial air survey.
1,311 linear miles of theodolite traverse for future 1-inch survey.
60 Jinear miles of theodolite traverse for 16-inch air survey
of Bettiah town.
238 linear miles of tertiary levelling for future 1-inch surveys.
29 linear miles of levelling for 16-inch air survey of Bettiah
town.

88. Field work was organized as follows:—

Camp (1).—Mr J. L. Sahgal (Class II} with 1 Class I probationer,
1 U. S. oflicer, 1 U. 8. probationer, and 9 surveyors completed 1,551
square miles of original survey on the I-inch scale in sheet 72 J in
Bhagalpur and Darbhanga districts of Bihar.

Camp (2).—Mr. J. C. Berry (Class II} with Mr. U. D. Mamgain
(U. 8. 8.) as Assistant Camp Officer, 1 Class II probationer, 1 U, 8.
probationer, and 8 surveyors compieted 1,272 square miles of original
survey on the l-inch scale in sheets 72 J and N in Bhagualpur, Darbhanga
and Purnea districts of Bibar.

Camp (8).—Mr. F. M. Hawley (Class II) with 1 U. 8. probationer
and 9 surveyors completed 1,333 square miles of original survey on the
l-inch scale in sheet 72 N in Purnea district of Bihar.

Mr. U. D. Mamgain (U. 8. 8.) was transferred to this camp from
camp (2) towards the end of March with a view to taking over charge
of the camp fromm Mr. Hawley who was under orders for transfer to
Burma on completion of the field work.

Camp (4)—Mr. G. H. Khan (Class II) with 4 traversers and
5 computers one of whom was employed on levelling and traversing,
completed 1,311 linear miles of theodolite traversing and 238 linear
miles of tertiury levelling, covering an area of 3,847 square miles for
future 1-inch surveys in sheets 72 B and F in Chawparan, Muzaffurpur
and Siran districts of Bihir. One U. 8. probationer was transferred to
this camp from camp (3) from February and received training on
traversing, levelling and computations.

89. Bettiah Town Air Survey.—Dr. Muzaffar Husain (U. 8. 8.)
with 2 surveyors, 1 traverser and 1 leveiler completed the ground work
for the 16-inch special air survey map of Bettiah town. This consisted
of.— -

(@) 60 linear miles of traversing covering about 10 square miles.

(b) 29 linear miles of tertiary levelling run to fix spot level heights
all over the area as no contours were shown.

(¢) Inking up detail only of 20 16-inch rectified blue-toned en-
largements on correctostat paper, comprising 4 shieets of the
town and surrounding country. Inking up of blue-toned
photographs enables drawing blue prints to be prepared by
direct photography.
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90. Description of country. —T_be area under survey is a flat
alluvial plain, intersected by rivers and mnumemble_ natural dra.ma.ge
channels; it is well populated, hizhly cuItlva’ted. m}d interspersed with
numerous baghs and scattered trees. The Kosi River at Qresgnt floods
the area fall.ing in the Supaul subdivision of Bbawalpur district. This
river is constantly changing its course and itfs present movement is
westwards. The periodical flooding of the Kosi covers the ground with
a thin layer of silt which destroys all cultivation and in the course of time
the area is covered with high grass and reeds. The arca previously
atfected is being gradually reclaimed now. Road and railway communica-
tions are good on the whole, but there are few motorable roads.

91. Miscellaneous.—In the area covered by the flooding of the
Kosi, malaria is prevalent, but the health of the party was good on the
whole.

92. Recess duties.—The 19 1-inch sheets surveyed during the
field season were fair mapped during recess by three sections under
Messrs. N. N. Chuckerbutty, J. C. Berry and G. H. Khan (all Class 1I)
respectively.

The drawing of the Bettiah town air survey work was ecarried out
under Mr. Muzaffar Husain (U. 8. 8.).

Traverse computations were completed under Mr. U. D. Mamgain
(U. 8. 8.).

No. 5 Party.
Officer in charge.—~Captain I. H. R, Wilson, R.E,

93. General.—Topographical survey on the scale of 1 inch to
1 mile was continued in the Raipur distriet of the Central Provinees, the
Sawbalpur and Koraput distriets of Orissz, and in the Chhattisgarh
States ( Eastern States Agency), in sheets 64 H and L.

Triangulation for topographical survey was carried out in the Chanda
g;sti;ict of the Central Provinces, and in the Chhattisgarh States, in sheet

The field headquarters remained at Raipur and the field season
opened on 8th November 1937 and closed on 14th April 1938,

94. Personnel.—The field strength consisted of 1 Class I officer,
4 Class IT officers, 2 U, S. officers, 28 surveyors, 3 computers, 1 drafts-
man, 3 clerks, and 1 store-keeper.

95. Areas surveyed.—

3,342 square miles of 1-inch original survey.
2,243 square miles of triangulation for 1-inch survey.

98. Field work was organized as follows ;—

Camp (1)—Mr. B. N. Saha (Class II) with 11 surveyors and 1
computer completed 1,324 square miles of original survey on the 1-inch
scale in sheet 64 L falling in Raipur (C. P.) and Sambalpur (Orissa)
districts, and in Patna State (Eastern States Agency). Two surveyors

were transferred to No. 4 Party from 1st J anuary and the camp was
later reinforced by 1 surveyor from camp (3). d ’
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Camp (2).—Mr. C. T. Hurley (Class II) with Mr. A. R. Khan
(U. 8. 8.) and 10 surveyors completed 1,184 square miles of original
survey on the l-inch scale in sheet 64 L fulling in Raipur district (C. P.)
and in Sambalpur and Koraput districts (Orissa). In February, the
camp was reinforced by 1 surveyor from camp (3).

Camp (2)—Mr. H. H. Phillips (Class 11) with 7 surveyors, 1
computer and 1 draftsman completed 834 square miles of orizinal survey
on the 1-inch seale in sheets 64 H and L falling in Raipur district (C. P.).
In February, 2 surveyors were released to reinforce camps (1) and (2).

Triangulation.—Messrs. Mohd. Alauddin (Class II) and Mohabat
Ali (U. 8. 8.) completed the triangulation of 2,243 square miles in sheet
65 A falling in Chanda district (C. P.) and in Bastar State (Eastern
States Agency).

97. Description of country.—Except in sheets 64 H/13, which
was open cultivated plains, and 64 L/9, 10 and 11 which were cultivated
plains interspersed with jungle clad hills, the country consisted almost
entirely of undulating country covered with fairly dense jungle and high
grass. This includes the Sonibira plateau, which is about 40 miles long
with a greatest width of some 12 miles and stands about 1,000 feet
above the surrounding country. Most of the country had to be surveyed
by traverse methods, and consequently progress was rather slow.

98. Miscellaneous.—The health of the party was good, though
part of the area was reputed to be bad for black-water fever. Except
for one case of chronie malaria there was little sickness.

One surveyor while on medical leave died on 22nd December 1937
and 2 khalasis while on duty died of malaria in the Raipur Hospital.

99. Recess duties.—The 12 l-inch sheets were fair mapped
by 3 drawing sections under Messrs. B. N. 8aha, D. N. Saha and
H. H. Phillips (all Class II) respectively. The comnputing section under
Mr. Mohd. Alauddin completed all work in hand, and Messrs. Mohd.
Alauddin and Mohabat Ali computed their own triangulation.

No. 12 Party.
Officer in charge,—Captain R. H. Sams, R.E.

100. General.—The survey operations of the party in sheets 79 N,
79 O and 84 C included the survey of part of Noikhili district, the
completion of Chittagong district and Chittagong Hill Tracts of Bengaal
on the 1-inch and }-inch ecales, and the completion of Akyab district of
Burma on the 1-inch and }-inch seales.

During a punitive expedition under the Deputy Commissioner, Niga
Hills district in December, survey operations on the }-inch scale were
carried out in the Control and Tribal Areas adjoining the Niga Hills
district of Assam,

Prianculation and traverse for future 1-inch surveys were carried
out in the Garo Hills and Goilpara districts of Assam, and in Boyra,
Dinijpur, Mymensingh. Rijshihi and Rangpur districts of Bengal and
Cooch Behir State of Eastern States Agency in sheets 78 C and G.
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The field headquarters of the party opened at Chittagong on 28th
October 1937 and closed on 11th April 1933.

101. Personnel.—The strength of the party was 1 Class I officer,
5 Class 11 officers, 5 Upper Subordinate officers, and 36 Lower Sub-
ordinates including 26 surveyors.

102. Areas surveyed.—
49 square miles of 2-inch original town survey for 1-inch
mapping.
3,139 square miles of l-inch original survey.
555 square miles of }-inch original survey.
200 square miles aproximately of }-inch correction survey.
675 square miles of triangulation for 1l-inch survey, the
reconnaissance of which had been completed last
season.
1,116 linear miles of traversing.

103. Field work was organized as follows:~—

Camp (I).—Mr. W. H. Strong, a».8.E., (Class II) and 10 surveyors
completed 529 square miles of original survey on the 1-inch scale and
555 square miles of original survey on the }-inch scale, in sheets 84 C
and 79 O. This camp was closed at the end of February on Mr. Strong
being trapsferred to the Geodetic Branch, and the suveyors were distribu-
ted to the other two camps.

Camp (2).—Mr. A. R. Quraishi (Class 1I) with Mr. A, P. Datta
{(U.8.8.) and Mr. C. H. Fernandez (U. 8. S.) for two months oaly, and
§ surveyors completed 1,203 square miles of original survey on the 1-inch
scale in sheet 79 N,

] Ctanp (3).—Mr. A. Ahad (Class IT) with Messrs. L. J. Bagnall and
N. L. Gupta (hoth Class 1I), Mr. Hari Singh, for two months only, and Mr.
S. B. P. Mathur (both U. 8. 8.), and an average of 13 surveyors comple-
Eed 1,407 square miles of original survey on the 1-inch scale in sheets
79 N and O, as well as 49 gquare miles of Chitturone town survey on
the 2-inch scale for 1-inch mapping. °T

In all camps field blue prints were utilised. The material for these
blue prints was obtained from the Survey of India preliminary editions
for the areas of plain in Noakhali and Chittagong districts of Bengal,
while for the hilly and heavily wooded portio?ns of Chittagong district,
I-inch reductions from 4-inch air surveys were used and prgvec? to be of
areat value. .

Nokha {;‘.rpcriiiion.—ln December, Surveyor K. S, Loverwell accom-
Pfif"?“‘. the hok.liu punitive expedition to the Control and Tribal Areas
:;0‘3“;""3 the Naga Hills district of Assam, and completed approximately
i{, \ c:|ll]1l.:ir'mz)‘rl11|es of correction survey on the }-inch scale in sheets 83 J,
o
completed by him in Seasoneleg-?(;:.‘_’»?(.}, the reconnaissunce for which 722

Troaverse. —13 i
Gt rse.—Rigorous traverse was carried out in sheets 78 C and
+ tor I-inch survey for season 1938-39

A total of 1,116 linear miles of traverse was completed by the party-
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104. Description of country.—The area surveyed by camp (1)
in Chittagong district and Chittagong Hill Tracts of Bengal and in Akyal
district of Burma consisted mostly of dense jungle eclad hills, rising in
Burma to 2,500 feet and included part of the Matimuhari Reserved
Forest in Chittagong Hill Tracts. The hills were drained by intricate
gystems of n@las and divided by cultivated plains, '

An area of coastal plain, interspersed with tidal erecks and channelg,
was also surveyed in Chittagong district.

In camp (2) the area in Noikhili district of Bengal, consisted mostly
of heavily populated eultivated plains, and included the survey of coastal
areas and some large and small islands in the Bay of Bengal.

Camp (3) had considerable areas of low densely forest-clad hills with
tortuous drainage systems and divided by broad and densely populated
cultivated plains, in Chittagong district and Chittagong Hill Tracts.

Communications throughout were good, except in the eastern parts
of the area of camps (1) and (3) where only coolie transport was available.

105. Miscellaneous.—

Health.—There were several cases of malaria, but on the whole the
health of the party was good. One surveyor contracted black-water
fever early in the season and was invalided from the area.

Weather.—Throughout the season remained fair.

Fauna.—A few traces of wild elephant and deer were found in the
Jungles of Chittagong Hill Tracts and Burma. Jungle fowl and pheasant
abound in the hills of Chittagong district and snipe in certain coastal
areas. A few duck were.found in the islands of Noiakhali district.

106. Recess duties.—The party was organized in three draw-
ing sections under Messrs. O. D. Jackson, A.R. Quraishi and A. Ahad
(all Class II).

The 18 1-inch sheets surveyed during the season were fair mapped.

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

107. No. 6 (South India) and Burma Survey (late No. 10 Burma)
Independent Parties are administered directly by the Surveyor General.
Their mapping and survey areas are approximately the same as those
of the former Southern and Burma Circles respectively, abolished in 1932,

No. 6 (South India) Party.

Officer in charge.— Major (3. W, Gemnmell, 1.4,

108. General..—The party wuas engaged on 1-inch and }-inch
topographical surveys in Bastar State, Central Provinces, Madras and
Orissa and alse on triangulation and theodolite traverse for the control
of next season’s 1-inch survey in Bombay and the Deccan States. The
camp allotted to work in Bastar State, Central Provinces and Orissa, took
the ficld at the beginning of October. Triangulators, traversers and the
remaining field personnel took the field at the end of November. Field
headquarters was established at Nidadavolu in West Godivari district
on 26th November. All field personnel had returned to recess in Bangalore
by the end of April

109. Personnel.—Tield strength was 2 Class I, 83 Class 1I
and 6 U. 8. officers and 42 surveyors.

The strength of the permanent Drawing Section at Bangalore
engaged on compiled mapping, computing and wmiscellaneous drawing
wag 1 Class IT and 2 U, 8. officers, 5 draftsmcen, 7 surveyors and
2 computers.

110. Areas surveyed.—

4,304 square miles of 1-inch original survey.

1,120 square miles of -inch original survey.

5,337 square miles of triangulation.
257 linear miles of traverse for control of approximately
- by 494 square miles of future 1-inch survey.

111. Field work was organized as follows :—

Camp (1).—Mr. P. A. Thomas (Class II) with 1 U. S. officer
and 12 surveyors completed 280 square miles of 1-inch original survey
in Bastar State and in Koraput district of Orissa in sheet 65 E as
well as 1,120 square miles of }-inch original survey in Bastar State,
in Raipur district of Central Provinces and in Koraput district of Orissa
in sheet 65 I. 6 surveyors of this camp were subsequently transferred
to camp (5).

Camp (2).—Mr. E. N. Natesan (Class IT) with 9 surveyors completed
1,139 square miles of 1-inch original survey in Kistna and in West
Godavari districts of Madras in sheet 65 H.

Camyp (3).——Mr.. K. B. Muthanna (U. 8. S.) with 5 surveyors com-
pleted 702 square miles of 1-inch original survey in Kistna and in West
Godavari districts of Madrus in sheet 65 .

Camp (4).—Mr. H. N. Murti Ruo (U. 8. 8.) with 6 surveyors com-
pleted 757 square miles of 1-inch original survey in West Godavari
and in East Godavari districts of Madras in sheet 65 H.
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Camp (5),—Mr. M. R. Nair (Class II) with 1 U. S. officer, 10 sur-
veyors and G surveyors transferred from camp (1) completed 1,426
square miles of I-inch original survey in West Godivari and in East
Godavari districts of Madras in sheets $65 H and L.

Trigngulution.—Lt R. C. A, Edge, ®.E. (Class I), triangulated an area
of 1,067 square wiles in Belgauwm, Dhiarwar and North Kanara districts of
Bombay in sheet 48 I.  Mr, M. A, Azim, 1.D.s.M. (U. 8. 8.), reconnoitred
an area of 3,990 square wiles in Belgaum and Bijapur districts of Bombay
and in the Deccan States in sheet 47 P. Stations and points of old
triangulation were identified and flagged and the existing framework
supplemented where found necessary. Mr. B. B. Kuttappa (U. 8. 8.), the
Assistant Camp Oflicer of camp (1), triangulated the 280 square miles
of Bastar State and Koraput district which was surveyed on 1-inch scale
by this camp.

P'raverse.—Mr. A. Shamanna (U. 8. 8.) supplemented Lt. Edge's
triangulation by 257 linear miles of theodolite traverse in Dhirwir and
North Kanara districts of Bowbay in sheet 43 I.

112, Description of country.—In Bastar State and Orissa in
sheets G5 E and I, the country surveyed is for the most part an undulating
and densely wooded plateau at about 2,000 feet elevation. In the less
densely wooded parts, a meagre population terraces the depressions and cul-
tivates paddy in the early months of the cold weather when water is plenti-
ful. There are occasional low hills which, with few exceptions, give
only a very limited view of the surrounding country. These were of .
great assistance to surveyors, but for the most part detail had to be
laboriously surveyed by plane-table traverses controlled by occasional
fixings made in high tree machans. Qutturn in consequence wus restrict-
ed. In the east, the plateau gives way almost abruptly to lower ground
in the Centrul Provinces and Orissa at about 1,000 feet elevation. The
ghats are thickly wooded, but hill tops are often bare and accessible and
survey did not present serious difficulties. The lower ground consists
of low wooded hills alternating with cultivated riverain plains.

In the Kistna, West Godavari and East Godavari districts of Badras
in sheets 65 H and L the eountry varies from undulating uplands north
of the Ellore Cunal to a densely populated and highly irrigated riverain
plain extending almost to the coast. At the mouths of the Godavari are
mangrove swamps. Survey in this area was carried out chiefly by sys-
tematic pline-table traverses controlled by the previous two seasons’
theodolite traverse framework.

Framework operations were in two very different types of country.
In the Bombay areas in sheet 47 P the country is dry, open and undulat-
ing.  Such hills and ridges as exist are flat topped, villages being located
in the intervening depressions where the only available water is to be
found. The country presents no serious difficulties to the trumgulatqr.

In the Belgaum, Dharwir and North Kanara districts of Bombay in
sheet 48 I the country is mainly deasely wooded plateau and low hills to
the Western Ghats, where the platean wives way through. leas_heavlly
wooded hills to the Goanese plain below. The area is sparsely inhabited and
malarious from the close of the S. W, monsoon to the end of December.
The plateau presented great difficulties to the triangulator. There
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are few conspicuous points except evergreen trees which do not show up
well till late in the season and then only if in a patch of contrasting bare
deciduous forest. Hills are flat topped, and clearing, even for station
rays, is often diflicult and expensive. An area of about 180 square miles
in the Kalinadi River basin has been reconnoitred only and left for
trianeulation next season before survey commences.

The traverser’s difliculties were not unusual. There are numerous
forest tracks which provided him with suitable lines, but as undergrowth
in nearly all cuses had to be cleared, his progress was slow.

113, Miscellaneous.—The health of the party was good in spite
of the reputation for malaria which is held by the portions of Orissa and
the North Kanara forests in which the party was employed. Normal
precautions, including quinine prophylaetic measures were taken and the
few cases of malaria in Orissa were etiuctively treated in a local hospital
with atebrin injections and plasmoquin.  One khalasi died in Orissa of
imported dysentery. A coolie engaged on jungle elearing in North
Kanara died as a result of a fall from a tree and one khalasi died of
cholera at party field headquarters in West Godivari.

114. Recess duties.—Fair-mapping of the season’s original
survey wus completed by § sections under Messrs. E. N. Natesan (Class I),
P. A. Thomas (Class 1I), H. N. Murti Rao (U.8.8.), K. B. Muthanna
(U.8.8.), and B..B. Kuttappa (U.8.8.). A section under Mr. B. N.
Murthy (Class 1I) examined all primary mapping after submission by sec-
tion officers. Mr. M. A. Azim, L.D.s. (U.8.8.), assisted in this section
after computing his own triangulation, Mr.  B. N. Murthy (Class II)
?%nggiied the work of the Computing Secetion under Mr. A. Shamanna

The Drawing Section under Mr. N. S. Harihara Iyer (Class II) assist-
ed by Mr. Kohli (U.8.8.) and Mr. Cabral (U.8.8.) was engaged through-
out the year on compiled mapping and miscellaneous duties connected
with office copy corrections, records and map sales.

Burma Survey Party.

Major . ¥, Heaney, R.E., to 1G-4-38.
Major H. W. Wright, r.E., from 17.4.38.

115. General.—During a protracted field season, from November
to June, the party carried out topographical surveys on the l-inch scale
of parts of the high Karen and Shan-hills, the Sittang valley and the
low forested hills of the Pegu Yomas, as well as triangulation and
theodolite traversing for future surveys, )

Party headquarters opened at Toungoo on the 16th November 1937
and closgd on the 11th May 1938, but the field personnel were not
finally withdrawn until the middle of June.

c 118. Personnel.—The initial feld strength of the party was 1

lass I_, 3 Class II and 5 U. S, officers, 37 surveyors, 2 computers,
4 clerks and. 1 store-keeper. In addition, a Drawine Section under 8
Class II officer with 1 U. S. officer, 12 draftsmen,ol clerk and 1 map
records clerk, remained in Maymyo throughout the year. 2 draftsmen

'Ivgegg invalided and 3 draftsmen were trapsferred from Calcutta in April

Officer in chargc.—-—{

-
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Mr. D. N. Saha (Class II) and Mr. S. K. Guha (U. S. 8.) were
invalided out of the area in December and Marech respectively, while
Mr. F. M. Hawley and Mr. C. T. Hurley (Class 1I) joined the party in the
field on 21st April 1938 and 2nd May 1938 respectively, and relieved
Mr. C. P. K. Davenport (Class 11} of the camps (1) and (3) respectively.

Major H. W. Wright, r.E., relicved Major G. F. Heaney, R.E., on
16th April; Mr. A, F. Murphy (Class II) relieved Mr, C. 8. Meclnnes
(Class 11} of the charge of the Drawing Section in March 1938,

117. Areas surveyed.—

2,246 square wiles of triangulation for 1-inch surveys.
1,190 linear wiles of theodolite traversing for 1-inch surveys.
3,110 square wiiles of 1-inch oricinal survey. )
795 square miles of 1-inch supplementary survey.
305 square miles of survey of vegetation and perennial water
in areas of previous modern forest surveys.

118. Field work was organized as follows :—

Cump (1).—Mr. H. M. Critchell (Class II) with 9 surveyors re-
inforced by one surveyor in April, completed 1,367 square miles of 1-inch
original survey and 24 square miles of l-inch supplementary, survey
in sheets 94 A and B in the Toungoo district, Karenni and the Southern
Shan States,

Camp (2).—Mr. D. N, Saha (Class IT), who on 13th December 1937
was invalided, and relieved by Mr. A. K. Sen Gupta (U. 8. 8.) with
13 surveyors decreased by one in November, and by another two in
March, completed 1,034 square miles of l-inch original survey and 430
square miles of 1-inch supplementary survey in sheet 94 A in the Toungoo
and Yamethin districts and the Southern Shan States. .

Cump (3).~—Mr. A. K. Sen Gupta (U. 8. 8.) relieved by Mr. C. P. E.
Davenport (Class I1) in December 1937, with 1 U. 8. oflicer and 10
surveyors increased to 12 in March, completed 709 square miles of
l-inch original survey and 291 square miles of 1l-inch supplementary
survey in sheets 94 A andB in the Toungoo district. Mr. C. T. Hurley
relieved Mr. C. P. E. Davenport in May 1938,

Camp (4).—Mr. C. P, E. Davenport (Class II) relicved by Mr. F. M.
Hawley (Class IT) late in April 1933, with 3 U. 8. officers, of whom one
was invalided in March, and 7 Lower Subordinates including 2 computers
reinforced by a third computer for 2§ months, completed 2,246 square
miles of trisnculztion in sheet 85 M in the Prome, Thayetmyo, Toungoo
and Yamethin districts and 1,190 linear miles of theodolite traversing,
covering an area of 4,521 square miles in sheets 85 N and O, and 94 B
and C in the Henzada, Pegu, Thaton, Tharrawaddy and Toungoo districts.

Three one-inch sheets of the area traversed in 94 B were surveyed
during the scason. Difficult and unhealthy country compelled the cur-
tailment of the traverse programme.

119. Supplementary Surveys.—1-inch scale reductions of the
outline of old style 4-inch scale Reserved Forest maps were printed
in blue on the plane-table sections and outline detail checked by survey-
ors on the ground, where contouring was surveyed in original.
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120. Incorporation of post-1905 surveys.—

Blue prints of post-1905 Reserved Forest maps on scale 4 inches to
1 mile with contouring were generalized and inked up and then reduced
to scale 13-inches to 1 mile. These reductions were printed in black and
mosaiced.

Reductions on the 1-inch scale of the mosaics covering a total area
of 305 square miles were then printed directly on to the planetable
sections which were fully inked up in colours in the field in marginal
adjustment with adjacent field surveys. The only original work required
was the survey of perennial water and of vegetation. This class of work
has not becn included in table C.

121. Description of country.—The area surveyed comprises
high forested hills rising to over 5,000 feet to the east, a flat narrow
cultivated plain in the centre, and low densely wooded hills to the west.
These low hills are very malarious, have very few paths and a sparse
population, mainly Karens who change their village sites about every
other year. This area had mostly to be surveyed by plane-table travers-
ing, and presented ditliculties in the obtaining of food and transport.

122. Miscellaneous.—

Health.—The health of the party was exceptionally bad, and 1 Class
II officer, 1 U. S. oflicer, 1 surveyor and several of the Maymyo khalasis
were invalided out of the area; while some surveyors and a large nuwmber
of khalasis were admitted into the local hospitals.

Climate.—In the high hills it was cold in winter and fairly pleasant
in summer, but in the remainder of the area the temperature rose above
104°F in the shade in the latter part of the season. Unseasonable rains
resulted in the loss of many working days and the protraction of the
field season into the monsoon ecaused difficulties and discomforts.

Burmanisation of Khalasis.—The recruitment of new men from
India was discontinued experimentally.  In addition to the usual recruit-
ment of Burmans as temporary hands, a number of Burmese khalasis
were, for the first time, recruited from Maywyo.

123. Recess duties.—The fair mapping of 9 out of the 15 1-inch
sheets surveyed was carried out by three drawing sections under Messrs.
H. M. Critchell (Class IIy, C. T. Hurley (Class II) and A. K. Sen
Gupta (U, 8 8. -

Mr. F. M. Hawley (Class II) was in charoe of the Computation
Seetion. °
~ The Drawing Section under Mr. C. §. McInnes (Class 11D, and later
under Mr. A, F. Murphy (Class IT ), carried out the preparaton of colour
patterns and grid originals, reissue work, compiled mapping. main-
tenance of office copies and map record and isswe dutics, °
Mr. H. M. Critehell (Class II) also supervised the preparation of re-

f:,erved t;ozest‘ material f(?r supplementary surveys and incorporation dur-
ing 1938-39 field operations.
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IX.—_MISCELLANEOUS SURVEY REPORTS.

Training School, Dehra Dun,

Mr, B. T, Wyatt, v.D., to 4-7-38,
Officer in charge.—{liui Sahib R. B. Mathur, from 5-7-38 to 15.9-38,
Clwrge held by D, G. B. from 16.9-38,

124. Class I Probationers.—After completing his course of ins-
truction in field and recess work in the Training School, Licut. Gurdip
Singh, 1.4., was transferred to No. 5 Party (E. (J) during Apnl 1938, for
further training. Lieuts. Gambhir Singh, 1.4, and Rd]mdcr Singh K 1lha
LA _]omed the 'lr'umnrr School in 1\ovember 1937, Lieut. I>. M, Llementl
R.E., in March 19335, Lieuts. R. T. L. Rogers, R.E., and L. H. Willias, r.E.,
in April 1838.

The latter Class I I.A. and R.E. probationers underwent a course of
plane-tabling on alarge scale and then on the 4-inch and 2-inch scales in
the field. They also devoted short periods to triangulation, traversing,
levelling, astronomy, ete.

During recess they were given instruction in computing, drawing,
reproduction and other branches of survey work, LA, candidates receiv-
ing some supplementary instruction in mathematics.

125. Class II Probationers.—Two probationers, after receiving a
similar eourse of instruction, were transferred to No. 4 Party (E. C.) dur-
ing October 1937 for further training. )

128. Upper Subordinate Service Probationers.—After a course
of instruction in field and recess work, the Geodetic Computer who was
appointed in February 1937, was transferred to the Computing & Tidul
Party in August 1937 for further training in geodetic work.
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PART 4—MAP PUBLICATION AND OFFICE WORK.

From 1lst April 1937 to 31st March 1938.
X, —INTRODUCTION AND PERSONNEL,

127. Index maps C to G, at the end of this Report, form
the mest important adjunet to Part 4, as they show the progress of
publieation to date for all standard serivs of wmodern maps, excluding
transirontier work.

128, Letter press.—Apart from Sections X (Introduction) un‘d
XIV (the annual report of the Mathematical Instrument Oilice), Pert 4 is
dividud into three main Sections:—

Section XI  shows all publications and map issues for the year.

Section X1I  shows all the fair drawing, whether completed for
publication or still in hand, carried out by the
vilrious drawing otlices und field parties.

Section XIIf desceribes the work of the printing and miscellaneous
otfices, exciuding that of the Computing and Tidal
Party, whose work is of a geodetic character and is
published in full in the annual Geodetic Report.

129, Personnel.—

Calcutta. Director, Map Publication.

Colonel J. D. Campbeil, D.S.0, to 8-10-37,
Lt.-Col. L. H. Jackson, LA, from 8-10-37 to 28-2-38,
Colonel F. B. Scott, LA, from 1-3-38, .
Chiet Draftsman—Xr. F. H. Grant, to 8:12-37 and from 15.1.38.
» P.C. Mitrs, from 0.12-37 to 14-1-38,

1 1"

No. 1 Drawing Ojfice.

0.C. Me. M, M. Mulaliar, ¥M.A,, tn 1.3-38,
»»  Lt-Col. L. H, Jackson, 1.A., from 2-3-38,

Engrarving Ojjice.
Mr R. 1. Dulziel, Head Eneraver,

to 14-11-37 and from 29.11.37,

Ir

Me. P C, Mitra, 5.4, H. )., to 1.8-37,

from 9.10-37 to 8-12.37 and on 15-1.38.

J. C. 8¢t. C, Pollett, H. D., from 2.8.37
to 810.37, from
9.12.37 to 14-1.34
and from 16-1-33,

- . to 17.4-37
nnd from 19.5-37,

A. F. Marphy, to 28.2.38,
D. N. Banerjes, L.C.E.
M. M. Ganapathy, B.4., from 23.4-37.
Mahboob Alam Kban, B.sc.,

from 22-11.37.
R. N. Hastir.

Kodandera Ganapathy Mandanna,
to 11.12-37 and from 1.+3-38.

Pratul Chandra Sen Gupta, B.sc.

Girijs Sonker Rapehi,
to 21.8.37 and from 9-11-37.

Atul Chandra Moaulick,
Saresh Chandrn Chatterjee, B.se.

Nagendra Chandra Naug,
to 11-12-37 and from 3.1-38.

AL

. F. E. Belfe, Asstt. Head Engraver,

n G.J. Shaha, Offg. Asstt. Head Engraver,
from 13-11-37 to 28.11-37.

Photo.-Litho. Office.
0.C. Lt.-Col. W. J. Norman, M.C., R.E.

Managers & Assistant Ma nagers,
Mr. 8. Colgnhoun, Manager, Litho,
» F. R, Vandvke, Manager, Photo.,
to 15.9-37 and from 8-12-37 to 2-1.-38.
1 L. H. Mordue, Ofg. Manager, Photo.,
from 20.1.38,
Asatt, Litho.,
- to 21.4-37,
» H. G. Phillips, Offg, Asstt, Manager,
Litho,, from 22-4-37.
»n K. L. Dev, Asstt, Manager, Photo,
Map Record and Issue Ojfice.
0.C. Mr. O. N. Pushong,

Mathematical Instrument Office.
Mr. 8. Woodhouse, Suporintendent, retired, .
from 4-8-37.
» B C. Maleolm, P.R.M.5.. F.R. aot, soc.,
Offg. Supdt., to 3-8-37.
» Supdt,, from 4.8.37
to 29-3-38.
» A Lacamp, Offg. Supdt., from 30-3-38.
5 on n Asstt, S{lp(]t., to 29-3-34,

" 1] i

2] " ”»
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Dehra Dun. Director, Geodetic
— Branch.

Colonel C. M. Thompson.
No. 2 Drawing Office.
0.C. Mr. D. K. Rennick, M.B.E.

I ,, Moguimuddin Ansari, B.A.
o s Jugal Behari Lal.

’e » K. C. Gosain, from 8-4-37.
U.S. ,, N. M, Bopaiah,

Forest Map Office,
I1I Mr. P, C, Pilcher, C.D.,, to 30.8-37.

F. W. Smith, from 4-9-37
(C.D. from 1-10-37).

B. B. Shome, to 8-11-37.
» » N.C.Roy, from 18-7-37.
Computing & Tidal Party.
0.C. Major G. Bomford, B.E.
Photo.-Zinco, Section,
Mr, 8. C. Aratoon, to 1-4-37.
H. J. Peychers, from 2-4-37.
Letterpress Printing Section,
Mr, H. H. Williams,

Simla. Director, Frontier Cirele,

Colonel 8. W. Sackville Hamilton,
D.8.0.,-to 30-0-3T7.

Lieut-Colonel B, A. Glennie, D.S.0.,
R.E., from 1-10-37 to 19-10-37.

Colonel J. D, Campbell, D.S.O.,

from 20-10-317.

No. 6 Drawing Office.

0.C. Lt.-.Col. E. A, Glennie, D.5.0., R.E.,
to 12.11.37.
»w Lt. D. E. O. Thackwell, r.E., from 13-11-37.

SURVEY SECTION,

II Mr. H. M, Critchell, to 30.9.37.

Chuni Lal Kapur, R.8.

B. N. Murthy, B.sc.

M. D. Nangia, B.A., from 20-8.37.

Tirlochan Singh, ¢.E., from 3-9.37

to 8-10-37.
Ghulam Hasan,
Kiiushal Khan, from 13-6-37,
G. C. Aggarwala, B.A.
ARMY SECTION,
Captain T. A. Whitmarsh, H.D., from 23-2.38.
§/Cdr. J. G. Wilson, H.D., to 21-2-33, :

" ”
1 ”
L} "
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us. ,
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Shillong. Director, Easter

Circle,
Colonel F. J. M. King.

No. 3 Drawing Ojfice,

0.C. Mr, John McCroken, u.8.E,
U.S. ,, M. M. Shah,
s » A K. Maitm, B.A.
Bangalore. No. 6 (South India)
Party.

0.C. Major G. W. Gemmell, 1.4.

I Lieut. R. C. A. Edge, &.2., from 2.9.37,
II Mr. N.S. Hoaribara Iyer.
E. N. Natesan, 8.4,
M. D. Nangia, B.A., to 19-4-37,
M. R. Nair, B.4,
P. A. Thomas.
H. Norasimha Murti Rao, B.4,
J. A, Cabral, from 28-9-37.
Mohabat Lal Kehli.
Mubammad Abdol Azim, 1.D.8.M,
K. B. Muthanna.
B, B. Kuttappa,
Mubammad Mustafa, to 11-6-37.
A. Shamanna
M. A. Faruquie, B.A,

n ”

Maymyo. Burma Survey Party.

0.¢. Major G. F. Heancy, r.E.

II Mr. F. W. Smith, to 3-9-37.

C. 8. Mclinnes, to 21-3-38,

A. F. Murphy, from 14-3.38,
H. M. Critchell, from 21.10.37,
C. P. E. Davenport.

D. N. Sala, to 13-12.37,

A. K, Sen Gupta,

H. K. Kar,

A. K. Talapatra, B.A.
Muhammad Mustafa, from 28.6-37.
U On Ba, A. T. M,, from 1.8-37.
My, 8. E. Guha, from 9-9-37,

7
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XI.—-PUBLICATIONS AND ISSUES,
130. Publications.—The publications of the Deparfment for the
year are shown in the following three tables, of which Table I shows map
publications at. the various presses, Tabie 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 1937-38.

levised
) New | editions, | Number of | Value
Class of maps. Seale. publiea- | new edi-| copies Rs '
tions. |[tionsand| printed. )
reprints.
GENERAL MAPS. Departmental.
Maps of Indin ... oo | Various 1 3 7,854 9,759
GEOGRAPHICAL MAPS.
Southern Asin Series oo 1 1:2 million g’ 439 864
India and Adjacent. Countries
Series o»e | 1:1 million 1 27 10,998 17,461
Carte Internationale du Monde “ .9 2,704 5,408
TOPOGRAPHICAL MAPS.
Quarter-inch, Modern vee | 1”"==4 miles 16 33 22,660 34,973
’ " (Prely.) vee " 1 e 428 642
" {Provl) " 9 622 622
Half-inch, Modern oo | 1"=2miles 36 13 94,861 | 49,985
One-inch, Modern ver | 1"=1mile 60 180 | 159,657 | 2,46,205
. (Prely) . o 10 10,676 17.575
" {Provl.} » . 1 1 5,474 5,474
Ol style maps ... ... | Various 2 429 705
SPECIAL MAPFS.
Provincial maps ... .. | Various 3 1,554 | 3,770
City & Town Guide maps . " L e 2 1,106 [ 2,712
Index maps " 3 56 41,645 | 3.806
Misecllaneous map . 12 87 20,450 ! 6.981
Total .| .o | 131] =80 | 320.550 | 4.06.632
Ertra-departmental. .
Maneuvre and Radius maps ... | Various 12 8,313 27,753
Othier maps " . 181 a3 34.280 16,024
I’lans and diagrams C e v 61 9 '18.915 2,353
Illustrations aee varene 257 | 1 60,893 9.373
Misccellaneous [ 39 8 198,787 1  7.289
Total | .o | s38| 63| 321168| 62,792
Maps published for the Govt. of Burma.
Genetal & Geopraphienl maps Various 1 219 463
Topagraphical maps " 20 9 11,443 15,551
§[{0Pi:l!_ll_lﬂ])5 v b e 2 720 514
Total for Burma Y T | 20| 12| 12382 | 16528
Total Extra-departmental | | 558| 75| 333550 | 79.320
Grand Total .| ... | e89| 455| 654,100 4.85,952

NOTES.—alcutta.—In addition to the work shown in Table I(a),
16,295 copies of 165 maps were gridded during the year.
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Table I(b)—Maps published at Dehra Dun,
. o New |Reprintsi Number of .
Class of maps. Scale. | pubiiea- |and new| copies } “,h""
tions. |editions. | printed. Bs.
Departmental,

Cantonment maps Various 3 47 6,606 3,970
Forest maps ver | 4"=1 mile 1 55 4,284 4,113
Miscellancous . Various 31 il 38,045 14,193
Total | 85 | 179 | 49,785 22,278

Eetra-departmental,
Maps Various 39 20 6,180 5,072
Plans and diagrams ... " 11 13 12,264 770
Charts ves .. " ves 17 ‘ 2,052 276
Forest maps " 31 5 2,146 3,074
Total ‘ 81| 55| 22642 10,092

Burma maps {Canton- |
ment & Forest! o | 4'=1 mile 6 ‘ 537 468

Total Extra-

departmental 81 61 23,179 10,560
Grand Total | 118 240 | 72,964 32.838

NOTES.,—Dehra Din.—In addition to the work shown in Table
I(b) above, 2,802 prints of 443 originals, consisting of plane-table

sections, triangulation charts and forest maps, &c. were printed.

45

chocolate prints and 36 Bromide prints were also printed and 494 prints
of 144 originals for Burma Survey Party.

Table I(c)—Maps published at Quetta.

New | Reprints| Number of Value
Class of maps. Senle. | publica- |and new| copies Rs.
tions. |editions.| printed. :
Deparimental,
Maps Various 12 2 69 810
Plans and diagrams ... " 16 1 117 B8
Charts } . 12 19 4,136 474
Forms e - n
Total 40| 22| 4322 872
Latra-vepartmentai.
Maps . +. | Yarious 5 27 i 631 500
Plans and diggrams ... " 4 271 19
Chars } 2 . 190 1t
Forms e " i
Total i 11 . 27, 1,092 530
Grand Total 51 49 5,414 | 1,402
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Table I(d)—Maps published at Murree and Risalpur
Cantonment,
) New Reprints | Number of Yalue.
Class of maps. Scale, | publica- |and new| coples Re.
tions. |editions.| printed.
Departmental.

Maps er s | Various ver 901 1,401

Plans and diagrams ... " enrens veeren
Charts } . . 7.889 551

' inc¢luding pano- ’e . , 6
Yorms ramas
Total | e | | | 8790 1,952
Extra-deparimental,

Maps «s | Various 2,762 656

Plans und diagroms ... . - veres
Charts } including pano- | 669 238

orms ramas

Total . | . 3,431 889
Grand Total .| . | . | | 12.221 2,841

Table II{a)—India—Abstract of Modern Topographical Maps.

QOne-inch Half-inch Quarter-inch
maps. maps. maps,
Topographical maps published in 1937-38 60 26 16
" »  published in previous
. years 3,132 922 308
Total published 3.192 958 324
Number of sheets in India 5,185 1,344 377

Table IT (b)—Burma—Abstract of Modern Topographical Maps.

One-inch Half-inch Quarter-inch
maps. maps. maps.
Topographient maps published in 1037-38 18 1 vearas
" w  published in previous
years 588 189 57
Total published  ...| 606 190 67
Number of shects in Burma I 1,033 286 73
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Table ITL.—tetterpress publications.
(@) DPUBLISHED AT CALCUTTA,

1. General Revort of the Survey of India. 1957, (425,

2. Supplement to the Survey of Indin Eeports, 1937, (123),

3. Survey of Indin Notes,—issued monthly. (3.000),

4. List of Maps Published,—-issued monthly. (4,800},

5. Bupplementary List of Maps Published,—issued quarteriy.  (2,000),

6. DMap Poliey—Departmental Paper No. 18 of the Survey of India. (200).
7. Government of India Orders. {2,000},

8. Corrigenda to Government of India Orders. (700).

9. Correction slips to Handbooks of Topography, Border Specimen, Map Cato-

logue, ete.  (48,353).
10.  Calendars for 1938. (1,170).
11. Miscellancous. (1,611,
(b)  In hand at Calcutta.

1. Handbook of Topography, Chapter X.

2. Correction slips to Handbooks of Topography, etc.

3. Governwment of India Orders, elc.

4. Miscellancous,

(¢) PUBLISHED AT DEHRA DUN.
1. Geodetic Report, 1936.  (350).
2. Tide Tubles for the Indian Ocean, 1938. (1,200).
8. Tide Tables, Hooghly River, 1938. (275).
4, Deo. Bombay, 1938. (875).
5. . Do. Rangoon, 1938. (800),
6. Levelling Hundbook VI,  (250).
7. Becondary Levelling Pamphlets (Gestotnered).  (140).
8. Addendum to Triangulation Pamphlets. (340).
9. Addendum to Geodetic Report, 1936.  (100),
10.  Correction slips to Handbooks of Topography and Pamphlets. (2,150},
11. Annual Returns. (100).
12. Notes for Survey Training School (Gestetnered). {200).
13. List of Bench Marks, (95).
14. Miscellaneous. (220,113).

() In hand at Dehra Din.

1. Geodetic Report, 1937,
2. Tide Tables for the Indian Ocean, 1339.
& Auxiliary Tables I1I,
4. Handbook of Topography, Chapter II.
5. Handbook of Topography, Chapter IX.
6. Levelling Pamphlcts 43 and £1.
7. Supplement to Levelling Pamphict 47,
8. Supplentent to Geodetic Report, 1937,
3. Addenda to Levelling Pamphlets 78 and 79.
160. Takhicwilon Ke liye hidayat.
11, MAligecellaneous.

131, Map Issues,—From Table 1V below it will be scen that
the totul sales by the entire department during the year 1937-38 were
721,992 copies, value Rs. 2,901,144, as against 456,141 copies, value
Rs. 2,91,232, sold during the previous year.

The Map Record and Issue Office’s total sales of departmnental maps
were 190.881 copies, value Rs. 1,96,302, as against 192,564 copics,
value Rs. 1,097,263, sold during the previous yeur.

The total number of extra-departmental maps issued by the Map
Becord and Issue Office was 474,524 copies, value Rs. 52,000.

votc.—Numbers in brackets after each itern denote the number of copies printed.
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The number of maps transferred to the High Commissioner for
India, London and the Cirele offices for stock and issue was 81,995 copies,
value Bs. 52,500 and as a result of separation of Burma 260,359 copies
of maps and 3,996 copies of index charts relating to Burma were finally
transferred to the Curator, Govt. Book Depot, Burma, Rangoon.

.- Table IV.—Maps issued by Survey units,

S8ALES.
GOvRRNMENT Axwy a¥n Rovar ;
D;f.ﬂ'f' Orncirs, Ars FORCE. : Purue, o .
I:Extrl‘;l- - . - . 1 :
v mm;bnr Fale Km:;hc: ‘Bala Nn(:;ber Sale Nun;'ber . "Sale Nuﬁ'ber
O 0 E Ol
copies. Value. copies. Value, copies. 'Valy,e. copies, Valas, eopies,
Ba. Ba, - " Bs. Ba, :
Calcutia D| o25804| 25407] 1,34,303 | L1785 | 40274 53,yd0 | 199,881% 11,86,202° | 12,970
X| sepdee| 23299 15846 ( 10955( .60254 | . Byos | 47asea | S2000 | .66
H . P
BurmaMaps X} 193g2| 16528 | ... wrasen N R 12,382¢ | 16,528 | ...
DehraDon D| 14| 48| 2m7| 287)  ees| 1400) B2t] sws| 725
X 1essm| s0s1| 1888|148 sl . owes| 1871 7282 4
Borma Maps X o7 3 (R o — © 2 ar| e -
Simls b} 1| 8 20 182 521 439 78 403
I ardeer I wrelon woue, vasoup setnn | weres w f veees e
Mnorres  and - -
Lahore (“A"
Company) D 8 121 ] = 1 1 16 35 &8
X . PP TV aten PR urrin [r— svoas
Quetta and - ’
Karkchi . -
tonment({“E*" ' -
pany) D a3 g} 1,781 1458 62 ‘104] 866 | 8,160 %1
x w| 8 | s sl w0 sso| e
Murres d o N
18%arty) D) .. o i — FRPICI [Ty 8,780
X[ v | o gas) . e . | . sast| e e
Bangnlors D 8 153 7 uil 190s| 2980 243] sme| 28
I souw U f— O T
Shilleng D 37 13 ) 7 390 ne s0| 1,805 - 106
b 4 e | e | e 1,000 0! 1,000/ 730 |
Toﬁdsl’emlutllng ' . — :
wrma mape). | 434,052 | 63,891 160401 | 1,35108 | 151 | 95w | 7095m 274,575 . 38,264
Totals (Burma 7 ’ K
mp). | 1249] 1859] ... R Q. 1280 | 16569 .
Grand Total . $45,461 ‘ 85,460 1_60,!01 1,35,108 _ 15130 | 6957 | 721,902 201,144 | 38,264
.. Excludos 31,095 oopies of maps, valne Ra. 52,500 i ;
High Commissioner for Indina and the Survey Oir:!oi Eﬁdli'!::ge:yfoih:ioﬁai.nm{) Ef: » Oalontte to the
# Fixcludes 960,859 copies of maps and 8,996 copies of indexes tran, ’
ment Book Dapot, 'Bnrrnn.l: Rungoonp;;n the ﬁap 3&’2;,%&%,’ erred to the (}umtmt,. Govern-
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PROGRESS OF MAP SALES
1931-38.

R8.4,50,000

4,000,000

3.50,000

3,00,000 =

250,000

2,00,000

1,50,000

1,00,000

50,000

1931-32 1932-33 1933-34 1934-35 1935-36 1936~37 1937-38,

Extra Departmental, .

lincluding Burma Maps from 1937-38)

Departmental.
(Including Et?rma Maps up to 1936-37) D

The above diagram represents the aggreyate sales of the whole
Department. These figures include the costs of maps supplied in various

linen-backed styles.

132. Map Record and Issue Office.—Consequent on the
separation of Burma this office was called upon to undertake a great deal
of work in checking and transferring copies of Burma maps and index
charts to the Curator, Government Book Depot, Rangoon.

There was a decrease of 37 in Military demands compared with
those of the previous years but a satisfactory prospect for the future is
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observed in a 47 increase in maps supplied to the Public. The number
of letters received remained virtually the same,

Excluding the value of maps heid by the Circle Offices, and the
Branch Agency at Caleutta, the approximate value of the Map Record
and Issue Ofiice stock on 31st March 1938, was Rs. 31,84,223,

Physical veritication of stock was carried out at convenient intervals
throughout the year under the direct supervision of the Otlicer-in-Charge,
Map Record and Issue Office.

From the percentages of sales of departmental maps as noted below,
it will be seen that the Army and Royal Air Force continue to be our
largest purchasers,

ARMY AND ROYAL AIR FORCE ... 67%
GOVERNMENT OFFICIALS e 12%
PUBLIC e 21%
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Table V. Stock of Maps, This table gives the stock of ri'ia.f;s a8 it stood on 31st March 1988.

13

|

- — T - MURREE . QUETTA ~
. CALCUTTA. 3 DEHRA DUN. SHILLONG. SIMLA. AND LAHORE AND KARACHI BANGALORE. TOTAL.
) - \ | " . it CANTONMENT." | CANTONMENT.
, "M.R.L.O. | BRANCH AGENOY.' | .
Class of maps. , : - : ] | R
. ) - Numb.er of| Present Numb'erof Prosent Numb.er of| Present |Number off Present |Number of; Present | Number of]! Present |Number of| Present
. Numl:!er ] Present |Number of| Present - ' copies |Face Vaiue _copies  (Face Value| _cbpies |Face Value] - oopies JFace Valueg] copies |Face Value] copies |Face Value] ocopies |Face Value
oopies |Face Value] copies |Face Value] ‘in stock. |  Re. in stock. Rs, in stock. | * Rs. in stock. Ra, in stock. {  Ra.. in stock, Rs. in stock. Ru,
in stock. Re. - | in stock. Bs. | |

. l . . l-_ N

1/2M Southern Asia Beries .| 0,388 | 16,545 10 1] 208 08| .. - 86 176 89 o4 62 13¢ 4 S0 9829 17458

. . 1 . o ot . . .

1/M Indin and Adjscent Countries... | ~ 26,158 | 41,838 192 18] 1419 2,403 241 362 461 747 178 260 821 482 441 723 | 20408 ) 47,127
- M Carte Internationsle du Monde 2.6’93 5639 .95 T - 880 860 50 100 50 100 10 20 14 28 40 117 8,221 8,618
Pwo-inch ﬁp, e | 10,681 96,884 _ | 4,991 - 7,488 68 y 119 e "..._ - - " 15,685 84,480
One-inch maps .« .| 1,164175 | 17,861,152 40248 |  e2s5| 48203 | w2483 37,185 | 40,708 | 14,848 | 22,078 8,417 5,126 2,608 4,047 4,879 8,461 | 1,260,008 | 19,18,259
Half-inch maps oee '371,933 741,119 ] - '957 _'1.90'_1 .. 12,336 24,642 -6,148 12,206} 8,577 {+ 17,128 1,021 2,042 918 1,882 1,580,| 2,091 ] 808,878 | 7.08,040
Quarter-inch meps ... .| 217222 | 322388 655 go|  est0| 10110) so0s| 4509 | 3404 | 5048 soaf 1,288 1400 9,285 581 860 | 284,000 [ 8,47,004
General maps of India | 14159 91974 85 ‘48| 894 456 71 145 102 236 10 50 41 51 o1 181} 14,058 ( 28,281
Provincislsud Districkmspsof India | 8017 | 14,968 B| - ow 282 e8| - e 22 o 82 8 ? o B B s B
. R | | - . o : . g . . " 8, .

_ Cantonment and Town maps (Special | 48,208 | 1,10,224 75 | 1281 26,858 | 53,627 4668 | . 1,021 1,801 2,590 814 2,084 78 165 630 14871 78,426 | 1,71,220

) lmd Gnide)- . - ' o ; - ) . '
| . A - . . , : | 21 78 103 18883 60,754
Manceavre and Radinsmaps  ...| 10840 | 42,028 5 18] oee| 8057T| . 63, 168 log] 269 4 !
- - : o - : ' ? 128 po] 70,808 ] 88,200
Miscellaneous maps <. w| 72740 | 70,588 24| mB| c8os4] 7803 172 128 612 048 " »
— . . : : 994 5,672 8,097 8,088 | 13,176 | 2.158,401 | 83,14,015
 Tomzs  ..|1054114 |8184298 | es0s| oess| 110781 168360 [ or4r4 | coses| 24649 804021 6470 1L N L
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133. No. 1 Drawing Office, Calcutta.—The following maps
bave been published during the year under report :—
(Z) A Political Map of India, showing the different political
charges on a scale of 1 inch to 70 miles for the External
Affairs Department of the Government of India.
(2) A Telegraph Map of India, on a scale of 1 inch to 32 miles,
for the Director-General of Posts and Telegraphs.
(8) Province Maps of “Bengal” and ‘‘Hyderabad"” on a scale
of 1 : Millien.
2. The following maps have been sent for publication :—
() A Map of India showing Provinces, States and Districts,
on a scale of 1 inch to 70 miles.
(i2) A reissue of the 50-mile Wall Map of India & Adjacent
Countries.
(i1t) The 19th map completing the set of the Crop Atlas of
India, on a scale of 1 ineh to 160 miles, for the Director-
General of Commercial Intelligence and Statistics.
3. The following maps are in hand:—
(%) Province Maps of “Kashmir & Jammu” and *Bibar” on
a scale of 1 ; Million, and “Delhi” on a scale of 1 inch to
1 mile.
(#%) The revised edition of the 50-mile Road Map of India.
(##%) The 40-mile Map of India & Adjacent Countries, based
on the revised compilation of the 32-mile Map of Indis
which has ceased to be published. :
(iv) The Carte Internationale du Monde Maps, on a scale of
1 : Million, of —
N. D-44—DMadras.
N. E-45—Jagannpith.
N. F-42—EKathiawir.
N. H-43—Delhi.
N. G-44—Allahabad. L
4. To avoid duplication of work in producing and maintaining
two parallel series of maps in the Department on the same
1 : Million scale, viz.—the maps of the India & Adjacent Coun-
tries Series (Layered and Unlayered Editions) and the maps
of the Carte Internationale du Monde Series, it was decided to
give up the former and continue the latter in three editions—
() the layered edition conforming to the regular Carte
Internationale du Monde Series,
(#i) the unlayered edition to serve the purpose of the super-
seded India & Adjacent Countries Series, anfl o
(ii1) the aeronautical edition showing all aeronautical informa-
tion by a surprint over the layered edition. ]
Two sections of the Drawing Office were employed on this new
mapping. In addition to carrying out a number of experiments In
drawing for the Photo.-Litho. Office in the improved schemes of map
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reproduction, these two sections were busy in preparing the preliminary
charts and compilation for the 23 Carte Internationale du Monde sheets
on a scale of 1 : Million allotted to this Drawing Office and in taking up the
drawing of these sheets in batches,

Engraving Office:—In addition to ordinary Departmental work,
the following special items of work were enoraved —

() The Panoramic View of the Himalayan Ranges for the
Viceregal Lodge at Simla was completed during the year.

(2) A new Certificate and Seal for the Imperial Agriecultural
Research Institute, New Delhi. 300 prints were supplied,
the seal being embossed in red.

(8) Five new Commission Forms for different Officers of the
Indian Army, the total pumber of prints supplied being
2,900.

(4} Two new Certificates of the Indian Order of Merit, one cer-
tificate being in English and Nagari, and the other in English
and Urdu. 25 prints on parchment of each were supplied
in black with an illuminated border in red.

The Engraving Office was also engaged during the year carrying
out experiments for the Photo.-Litho. Office in engraving the alphabet
in different sizes and forms in connection with the scheme of photo.-let-
tering to be introduced for maps in place of hand-typing.

134, No. 2 Drawing Office, Dehra Dun.—The 2/5M lay-
ered wall map entitled “The Highlands of Tibet and Surrounding
Regions™ comprising latest exploration surveys has been published.

Of the Iran }-inch sheets transferred to the Geodetic Branch, two
sheets have been brought up to date against office copy corrections and
Sir A. Stein’s reconnaissance surveys carried out in 1935-36 for reissue
a8 required. Nine sheets are in hand.

One }-inch special map of Garhwal District, Bashahr and Tehri-
Garbwil States and Tibet was prepared and copies supplied to the
Political Agent, Sikkim. )

The existing originals of the 6-inch “Lay-out Plan of New Delhi”
were corrected against corrections received from the Superintending
Engmeer, Central P. W. D., New Delhi, and the area of the Imperial
Agr_lcultural Research Institute drawn as an outrigger for supply of
copies, and the plan is at present under publication.

65 Levelling charts of the Sutlej Valley Project lodged in No. 2
Drawing Office were transferred to No. 6 Drawing Office.

_ 135, Forest Map Office, Dehra Dun.—This office, which is
maintained by contributions from the Provincinl Governments of Bombay,
Central Provinces and Berir, Madras and the United Provinces of Agra
and Oudh and the Government of Burma, continues to meet all demands
from_these Gove_:rnments for forest maps. Its main work is the fair
drawing of working plans and new editions for various forest officers
and the maintenance of the office copies for these provinces, excluding

Burma. In addition, it does paid-for- ) e ro.
vinces and Indian States. P r-work for non-contributing p

Thi 138. Map Record and Business Section, Dehra Dun.—
18 section continues to be responsible for the storage, despatch and
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sales of publications and forms, and the collection of bills for all supplies
and extra-departmental work carried out by the Geodetic Braneh. 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 small stock of Survey of India muaps for issue within the
department and for sale to the public.

137. No. 6 Drawing Office, Simla.

Survey Section.—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 and other circles were indexed
and arranged.

(b) At the request of the Superintendent,
Viceregal Estates, a trace of the Vicere-
gal Lodge ‘‘Retreat”, Mashobra, was
prepared and a print prepared from it
by the Vandyke process at the Army
Seetion, was supplied to him.

(¢) Old fair originals of sheets 38 0/9, 43
H/3, 15, 16 and 53 F/SW corree-
ted from correction surveys, together
with the newly prepared green tree
originals of these sheets except 53 F/SW,
were submitted to the Director, Map
Publication.

(d) Sheet 38 P/2 (outline redrawn, old con-
tour original corrected and green tree
original newly prepared) was also sub-
mitted to The Director, Map Publication
for publication.

(¢) For reissues, sheet 38 P/3 was corrected
and 17 green tree sheets were drawn
and submitted to the Director, Map
Publication.

Owing to the change in Map Policy, compiled mapping was dropped
of all the half-inch sheets except those reported in Tables VI and VIIL

Five pupil draftsmen were entertained for training during the year
under report.

Thie Section also carries a stock of Survey of India Maps for issue
within the department and for sale to the public au_d other departments:

Army Section.—During the year, Army Section was employed in
the compilation, drawing and reproduction of maps, plans and diagrams
for the Army and various other Departments of the Government of
India.

The output of work continues to increase. ) ‘
The output of work from the Vandyke Section was highly satis-
fnctory. :
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Certain important drawings were carried out during the year, in-
cluding a special Map of India showing Civil Divisions, and a Map of
India showing Railway Communications. Both these maps were drawn
for and produced by the Vandyke process.
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138, The Photo.-Litho. Office, Calcutta.—The amount of
work received during the year was up to the average of the last few years
but was well below the average of 1925—30 aund the capacity of the
office, though owing to military operations the number of sheets {G8)
printed in May 1937, constitutes 2 record for one month.

Elimination of Distortion. Attempts to eliminute distortion still
continue. Nearly all plane-table sections are now temporarily mounted
on metal. Where an un-distorted graticule or blue print had been
put on these plane-table sections, they were returned to the P. L. Q. at
the end of the field season practically without distortion. The result
was that they could be mosaiced by photo.-mechanical processes, with a
great saving of time and labour. In other cases where the survey blue
print was made from a distorted original, the distortion remained and
caused further trouble.

It was decided not to mount paper on 3-ply wood or on “Masonite”,
a wood substitute, as they both distort in the climate of Bengal.

Attempts have primarily been made to mount paper on aluminium.
The great trouble is that eorrosion is liable to occur. This has been
referred to the aluminium manufacturers who say that it is due to
impurities in the paper while the paper makers state that the corroding
ingredients are put into the paper to improve its lasting qualities and
should not be omitted.

It was hoped that zine would be a suitable substitute for aluminium
but some sheets have since been found which have been in store for
18 years aud they are very badly discoloured by corrosion.

A certain amount of success has been achieved with shellac as an
adhesive but it has very definite limitations; it fails in great heat and also
it is difficult to make it adhere evenly.

The experiments being carried out by the Ordnance Survey of draw-
ing on an enamel surface on metal are being closely followed. There is,
however, the danger that the enamel may strip off or discolour and
it may therefore be somewhat risky to use it for permanent records.
Another method which promises well is to puta non-corrosive surface
on an aluminium plate and to draw direct on the metal. )

New Apparatus and Buildings. The elimination of distortion so far
achieved has been sufficient to show up the limitations of the photo-
graphic apparatus now in use in Caleutta. A higher standard of accuracy
should be possible and is being aimed at. This will necessitate new
cameras and new printing frames. It seems (leASlrable to build new
accommodution for the zine printing and po wder sections on thg roof where
they will be as free as possible from dust and will have good light.

Other very desirable improvements are air-conditioning of the
printing hall and re-rooting it with a north light, re-roofing of the studios
to reduce heat and a supply of really cold water for the dark FoOIns.

Photo.-lettering. Experiments have been carried out in PhOtO-(i
lettering” by means of which the names for entry on maps are produce
PhUtOgraphiculIy instead of from type. The system has l_)egn in use in
America and Canada for some time and experiments on similar hnf:s are
being conducted in the Ordnance Survey in England. A lantern similar
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to that used in Canada was constructed in the Mathematical Inetrument
Office but this was not entirely satisfactory as the spacing of the letters
was wider than was desirable. A modified lantern using reflected instead
of transmitted light has since been made in the Mathematical Instrument
Office and is under trial. It is hoped that names will be more legible on
maps when produced by this new method, which has also the great ad-
vantage of affording an unlimited choice of styles of lettering.

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

Value of MaPs PRINTED,

. - . Zine .
Expendi. out-turn Negutives . Impresesions
igr:. at otfice prepared. plata;d Depart- dEXt?t_ pulled.

! ratea prepared. mental. epo
- meuntal.
Rs, Rs.
3,25,278 3,37.936 6,025 5,946 731 1,982 | 3,640,031

INDEPENDENT OUT-TURN OF THE PROCESS ENGRAVING AND
TYPE PRINTING SECTIONS.

PROCESS ENGRAVING SECTION.
PHor TYPE PRINTING SECTION.
HiLy-TONE WORE. Ling WORBE. os.w%aor.:s
Impres- Impres. Ite : i
Blocks - Blocks npre Plates m8 or Copies Impressions
Bio, ¢
reperct | 0 orepared. | 908 | prepred. [ 8%, | pihed. | puded.
335 51.8]_.3 95 11,600 1 1,622 996,601 (1,770,690
(Impressions) (Impres.
of 226 vions of
blocks). 17 line
blocks).

OUT-TURN OF ENGRAVING OFFICE COPPER PLATE
PRINTING SECTION,

IuPgEssIONS PULLED.

Photogravures, & Chromo Paper. Transfer, Miscellaneous. Totai.

468 585 229 6,469 7,751

139. Photo.-Zinco. Section, Dehra Dun.The printing plant
of this section consists of one rotary and two flut-bed machines (only
one of whlch. is in use at a time). An offset press and three hand
presses were in continuous operation during the year printing canton-
ment and forest maps, diagrams, charts, the Lahore Guide Ma; and the

Layered Map of Highlands of Tj . >
in Table I(3)., of Tibet and Surrounding Regions, s shown
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An Apochromat Tessar F. 9 lens and prism have been purchased.
This lens allows the use of larger apertures thus shortening exposures
while at the same time giving zood definition.

A flood-light reflector with switch diffuser and 500-Watt Nitraphot
lamp for 220 volt alternating current was obtained. The lamp is being
used in No. 2 Studio with good results.

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

Further surprinting of new roads was carried out for the Army.

An extension to the office at Risalpur was built to relisve the
congestion in the Reproduction Section, where previously presses and
the process camera were installed in one room. The extension was
designed so that it forms a new room to take the process camera and a
new dark room. A penthouse in the latter room projects into the
former so that, when a long focus lens, plan board and plate carrier are
procured, the two rooms will form a room camera.

The following presses are in use in 18 Party:—

Two D. E. handpresses.
One Imperial handpress.
One Furnival Portable handpress—23 inches x 21 inches.

Reproduction of originals received:—

In one colour 174
In two eolours o 25
In three ,. 12
Vandyke and helio plates prepared ... 129
Prints pulled s . s 12,221

141. “E” Survey Company, Quetta.—During the year under
report the value of the extra-departmental jobs carried out in the
Reproduction Section of this unit was Rs. 1,995 against Rs. 4,306 for
the previous year. The decrease in the value of the wor!{ done is due
to the conditions created by the 1935 earthquake and a fire in September
1937, as a result of which no new jobs could be carried out by
photography. o

" Since the earthquake only two hand presses and one duplicating
press have been in use.

Reproduction of originals received :—

In one colour 92
In two colours :
In three ., :
In four . i
In five .,

TOTAL 100
Vandyke and helio plates pr'epared 5.533

Prints pulled .
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XIV.-—MATHEMATICAL INSTRUMENT OFFICE.,

142, Manufactures, Repairs and Issues.—The year under
review shows an inerease over the previous yearin the sale of instruments
by Re. 38,957, and in the value of work done by about Rs. 2,495,

_ As usual, the manufactures and repairs covered a wide range of
seientifie instruments the prineipal items being as under:—

Manufactures.

Plane-tables o 210 Straisht edues e 13
Plane-table stands ..o 118 Protractors .. 287
Plune-table covers ... 162 Scales & offsets boxwood 4,164
Huversacks v 200 " cardboard and 2,508
Drawing boards . 217 mica.
T-squares ... 159 " set boxwood ... 71
Stereoscopes folding 164 Sight rules wooden and 207

mirror. brass of sorts.
Stereoscopes head type ... 7 Steel band chains .. 171
Survey umbrellas e 40 Ferrotype printing frames 19
Glass jars ... 1,293 Washing Tubs zine lined 2
Raingauges ... 118 Set squares celluloid ... 438
Measure glasses .. 340 " ebonite ... 1,391
Prismatic compasses with 37 " setof 9 ... 29

stand. Pantographs ' e 20
Leather cases for tapes ... 2,293 Clinometers modified 150
Mason's levels .. 213 pattern, M. I. O.

Repairs.

Levels with stand .. 281 Station Pointers 7
Theodolites ,, 95 Clinometers modified and 13
Drawing-Inetrument 162 rigid survey pattern,

boxes. Thermometers e 44
Levelling staves T | Parallel rulers .. 19
Measuring tapes .. 399 Hyorometers 42
Pantographs .. 13 Bubble tubes .. 64
Microscopes ... 69 Sphygmomanometers ... 2
Planimoters o T1 Watches ... 63
arometers Y Clocks .. 29

Hydromotors . AT

During the year, the Optical Repair Section re-worked and re-
polikhed 63 lenses nnd 139 prism. surfaces and repaired 38 microscope
objoctiven and in addition manufactured the following:—

Lenson o 1,414 Cover glasses e 711
Prikma, .. 382 Diaphragm glasses ... b04
Colour glasses . 350 Reflecting mirrors 227

Repairs to 3 baumanometers, an epidiascope, a keratoweter, refracto-
moters, o eolorimeter and planimeters were completed.



A ROTARY OFFSET PRINTING MACHINE, PHOTO.-LITHO. OFFICE,




POLISHING MIRRORS IN THE MATHEMATICAL INSTRUMENT OFFICE.
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In. thg Glafs Graduating Section 1,087 excise jars and 437 rain
measuring jars, £” and 1, were graduated.

The Glass Blowing Section manufactured 301 thermometers, 67
factory pattern hygrometers and 372 glass spirit bubbles, and repaired and
adjusted 189 thermometers, 47 bydrometers and 42 hygrometers,

The following stores manufactured in the office were supplied to
Military Departments, during the year under review :—

164 Stereoscopes folding mirror without wmonoculars, M. I. O, im-

proved pattern,
95 Drawing boards.
64 Thermometers.

381 Agate caps.

156 Celluloid sheets.

142 Set squares celluloid,

260, ’ ebonite,

10 ,, ” duralumin,
322 Scales.
30, of sets.
4 Ferrotype printing frames.
192 Labhels metal instructions.
4G Romers.
90 Plates instruction phonetic alphabet brass.
426 Covers compass glass.
2 Transmitters horizontal Mk. II to VI—-telescopic socket bulb
holder Mk. I with plug.
6 Position Finders telescope Mk. I with plug.
1 Compass prismatic liquid latest type Mk. II, Barker, with cage
and siing, M. I. O. make.
9 Compasses, pocket, Mk. VI,
66 T-squares of various sizes.

The following special instruments were manufactured during the
year:—
1. One Reducing camera for the Photo.-Litho. Office. ]
2. One Instrument Sterilizer for the Eye Infirmary, Medical

College Hospitals, Calcutta. .
3. One Lummer Brodhun Photometer Head for the Executive

Engineer, Eleetrical Division, Culcutta. _

4. Two Oil Testing Hardy Type Apparatus for the Chief Controller
of Standardization, Railway Board. )
5. One each of Eye Test Apparatus for the Eye Infirmary, Medical

College Hospitals, Calcutta, and the Mayo Hospital, Calcutta.
6. One sample hox with grain and tola weights and scale for the

Connnissioner of Exeise and Salt, Bengal. )

7. One Neon Tube Ignition Indicator for the Superintendent,

Government Test House, Alipore, Caleutta. .
8. Apparatus for use with Brinpnell Hardness Test for the Chief

Controller of Standardization, Railway Department. —
. A special form of Camera for Chief Controller, Standardization,
desivned and manufactured for use in recording progressive

weathering of paints.

€O
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Issues fromn Serviceable Stores amounted to over 36,228 instruments,

The Stores Section dealt with 16,634 requisitions from workshops.

The Clerical Seciion dealt with 18,064 letters and the Aceounts
Section with 5,254 invoices and bills and 1,854 bills and vouchers for the
purchase of instruinents and maltcerials, ete. )

The value of instruments issued to and repairs carried out, for
various Government departments during the year is as below:—

- . his.
Survey of India ... e 48,553
P. W. Departments 83,511
Army Departments 52,185
Railways 37,364
Medical Departments 8,992
Forest Departments 16,068
Education Depurtinents 10,795
Other Civil Departments o 52,037
Government Officers, etc. on cash payment... 59,724

Toral .. 3,609,229

During the year 2,263 instruments have been deposited by various
Govt. departments as no longer required. Credit affurded by this office
for the above amounted to Rs. 8,870/13/-. These instruments will be
reconditioned for re-issue.

Army surplus and obsolescent stores were sold on behalf of the
Director of Contracts, Simla, and a sum of Rs. 1,531/6/- was realised.

Surplus and obsolescent stores and scrap materials belonging to
this office were disposed of and a sum of Rs. 902/- realised.

143, Visits and inspections.—During the year the following
visited the Mathematical Instrument Office and were shown round the
workshops:

60 men of the 2nd Bn,, K. O. 8. B. in September 1937.

Prof. J. N. Mukerjee of the University College of Science, Caleutta,
in September 1937.

25 students of the Ahsanullah School of Engineering, Dacea, who
were in Caleutta on an educational tour, at the request of
Mr. K. P. Roy, lecturer of the above institution, in October
1937.

Mr. A. C. Roy, Asstt. Inspector of Scientitic Suplies in the Stores
Department of the High Commissioner’s Office, in October
1937.

The Geographical Section of the Science Congress, in January
1938,

Mr. M. W. Yeatts, c.LE, Lc.s, Joint Secretary to the Govt. of

India, Deptt. of Education, Health and Lands, inspected the M. I, O.
on 17th March 1938,

144, Miscellaneous,—During the year several small machines
were installed and the factory lay-out improved. Additional fans and
lighting arangements in accordance with modern practice were also
installed.
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The Superintendent, M. I. O. has been appointed by the Govern-
ment of India to certify all Oil Flash Point Testing Apparatus and to be
the Officer with whom all the Govt. standard instruments shouyld he
deposited. Eleven Testing offices throughout India and Burma have
been supplied with certified apparatus.

At the request of the Secretary, Institution of Engineers (India)
Ltd.,, No. 8 Gokhale Road, a selection of over 150 instruments was
sent on 10th December 1937 as exhibits of Survey manufacture.

The new on-cost system has been introduced in the workshops with
valuable results.

145. Summary.—The following comparative table shows the
value of work done during the last three years. It will be noted that
there has been a considerable increase during the year under report in
the value of stores issued and in the output of the workshops.

Sale. 1935-36. 1936-37. 1937-38.
Ras. Rs. Rs.
1. Total value of stores issued 2,51,756 2,46,192 2.85,149

Out-turn tn Works:—
2. Total value of manufacturs of new

instruments and components — 1,09,651 181,765 ' 1.69,952
8 w  value of repairs to orders— ... 98,826 81,585 84,080
4. »w value of instruments recondi- o
tioned for issue— e 64,434 57,762 48,356
5. value of adjustment and clean- ‘
" ing charges 7,284 3,839 . 5,682
8. » valoe of work done in work- !
shops as per items 2 to 5
nbor\:e*— P . 2,80,195 2,74.951 3,097,870
T. Book value of stock in—
(a) Scrviceable store ... .. ] 802,100 3,15.206 22?333
(d) Repairable , 1,46.006 1.50.1‘3? . i'07-089
() Material ,, . 1.36,625 1,47.027 LU
8. Value of new instruments— ' ; '
{@) Purchased loeally ... 47,491 59,668 €9.913
(h) Tinported  through the Store .
Departruent, London 4,585 12,396 25,722
9. Value obtnined by sale of obaolescent
P 377 433
and condemned stores e 3,474 3,973 2
10, Employees—
fa) Total number of employees oni 376
register on 31st March— ..o 336 344
(B) Cost of emplovees in workshops i ‘ 2 061
ineluding pension contribution 1,238,428 1,42.551 1,42,
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MAPS PUBLISHED

on scale of 1 inch to one mile.
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SYSTEM OF NUMBERING SHEETS,

THE i" SERIES forms the basis of nutbering for

sheets on all seales, It consists of sheots  « ¢ on

tho scale of 11,000,000, whowe numbers are shown
on the Index thus:.— R
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Vidal into 18 shiots of scale quartar-inch 1o e
mile, letterml &-» 88 shown an the Index. The name
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INDEX TO THE MAPS OF THE

INDIA AnDo ADJACENT COUNTRIES SERIES
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INDEX TO THE MAPS OF THE
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