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REFERENCES TO EXPLORATORY SURVEYS

A.B. Emmons

Nos, of
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PREFACE

THE HISTORY AND WORK OF THE SURVEY OF INDIA.

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

The Survey of India may be said to have been founded in 1767—ten
vears after the battle of Plassey—when Lord Clive formally appointed
Major James Renrell the first Surveyor General of Bengal, at that time
the most important of the East India Company’s possessions, though there
were earlier settlements in Madras and Bombay.

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

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

Geodesy means the investigation of the size, shape and structure of
tbe earth, and the geodetic work of the department eongists of primary (or
geodetic) triangulation, latitunde, 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 & system from the enrly days of the department has
avoided the embarrassments caused in other countries where isolated topo-
graphical surveys have been started without a rigid framework, with the in.
evitable result that they could not be fitted together,

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

Precise levelling for the determination of heights;
Tidal predictions and publication of Tide Tables for forty ports
between Suez and Singapore ;
The Magnetic survey;
Observation of the direction and force of gravity;
Astronomical observations to determine latitnde, Iongitude and
time;
Seismographic and meterological observations at Dehra Diin,
Indian geodesy has disclosed by far the largest known anomalies of
gravitational attraction in the earth’s erust, which have recently led to a
reconsideration of the whole theory of isostasy.



Topodraphical Surveys.—In the past this department used to carty
out the large scale revenue surveys for most of India, and was still conduct-
ing this work for Central and Eastern India and Burma in 1905,

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

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

An authoritative Survey Committee appointed by the Government of
Indis considered the position in 1905. It was feared that a separation of the
topographical and revenue surveys might result in a wasteful duplication of
work and two 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 provinees, who had always paid for them as part of the overhead
charges of revenue collection, and the Survey of India was enabled to con-
centrate its energies on a complete new series of modern topographical maps
in several colours on the 1-inch to 1-mile seale,

This new series had been rendered necessary by the natural demand for
more detailed information to be shown on maps, especially as regards the
porirayal of hill features by contours, proper classification of communications
and—more recently—air traffic requirerpents,

It was intended that this 1905 survey should be completed in twenty five
years, and then revised periodically every thirty years. Owing however to
the war and more recent retrenchments, only two thirds of the programme

had been completed by 1982, in spite of the reduction of scale for the less
important areas.

Although new surveys are carried out every year, covering from thirty
to eixty 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, acd have hill features shewn by roughly sketched form
lines or hachures; such changes in town sites, canals and ¢communications as
have been embodied in thern have not been surveyed on the ground, but
are enfered from data gathered from outside sources.

Owing to the serious finaneial situation in 1981, the establishment of the
department wos severely cut down and it annual expenditure halved, in

consequence of which the modern survey of Indis cannot now be completed
before 1850.

Tha obsolescence of the present series of modern maps of India is shewn
in the second index map at the end of this report. :

Large Scale Surveys.—Surveys and records of international, state
and provincial boundaries have always formed an important item of
topographical work, and in recent years numercus Guide Maps have been
published of important cities and military stations where the l-ingh to
1-mile scale is inadequate,

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

Forest and cantonment surveys:;

Riverain, irrigation, railway and city surveys !

Surveys_ of tea gardens and roining arems, with such control
levelling as is necessary 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 Calentia and Dehra Diin are always at the dis-
possl of other Government departments, for such work as the printing of
special maps, illustrations for reports and all diagraras for patents.

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

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

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

The flying and photography for 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 Leadguarters at Dum Dum.

Administration is in the hands of the Surveyor General under the
Eduecation, Health and Loands Department of the Government of India,

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

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

Scales are referred to as follows:—
~ {4} by their representative fraction, e.g. “1/25,000",
(i1) for scales which are mulliples of 1/1,000,000—"1/M scals”,

“1/86M scale” &¢., which mean “1}'1 000,000 scale™,
*1/6,000,000 acale" &,

(w:.) for scales smaller thcm 4 miles fo one inch—""50-mile scale”,
‘8-mile scale” &o., which mean “scals of 50 miles to one
inch” “scale of 8 miles to one inch” &e.,

" (iv) for scales of and larger than 4 miles to one inch—"*%-inch
geale”, “#-inch scnle" *4.inch seale”, *‘16-inch scale”
&e., whmh mean “seale of $ inch to one mlle” &e., &e.

Serial numbering of Survey of India maps. The gystem of
numbering will be evident by a reference to the Indexes at the end of this
report, &.g.

Sheots 85, 78 &o. are sheets on the 1/M scale;
Sheots 65K, T8F &o. are 1-inch sheets;

Shoote 65K/N.W., T8F/S.E., &c. are +-inch sheets;
Sheets 65K/1, 78F/18 &o. axe 1-inch sheets.

Abbraviations,—U. 8. 8. denotes Upper Subordinate Service,
L. 8. 8. denotes Lower Subordinate Service.
U. 8. Officer denotes Upper Subordinate Officer.
L. 8. Officer denotes Lower Subordinate Offieer.
P. L. O. denotes Photo.-Litho, Office {Calcutta ).

. P. 2, Section denotes Photo.-Zinco Section (Dehra
: Diin),

D. 0. denotes Drawing Office,
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