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INDIAN SURVEY COMMITTEL,
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PART L

et

CHAPTER L

Preliminary-

The appointment of a Committee to examine the methods and working of
the Survey of India Department, with
special reference 10 the preparation or
revision and the reproduction of the Topographical maps of the country,
was notified in Resolution No. 1581, dated 31st October 1904, issued by the
Government of India in the Department of Revenue and Agriculture.

Appointment of the Indian Survey Committee.

9. The instructions to the Committee were contained in paragraphs 2 and 3
of the Resolution, of which, for facility

The Committee’s instructions.
of reference, we quote the relevant

portions :—
Among the more important points which the Committee will enquire into and report

on are the following :—

1. The state of the maps in eack province and the measures required to bring them
up to date.—Under this head attention will be directed to theA quality of existing
t:)pographical maps and the extent to which they serve the purpose.s‘ of the general adminis-
tration and of the different departments concerned, such as the Military, Revenue, and Public
‘Works Departments ; the future programme of topographical work ; the scale or scales on which
maps in different parts of the country or for different purposes should be published ; the order

of urgeney of the maps required ; and the arrangements for keeping up to date the topograph-

jcal maps which exist or are to be prepared.

11. Methods and expense of survey.—Under this head information will be collected as to

whether any standards of work Lave been fized, and if not, whether it is possible to fix

' them, varying as they must do in different kinds of country ; whether there is any system-

atic method of comparing the outturn and quality of work and the cost of different parties;
and whether information so gained is made practical use of, It is also for investigation whe-
ther the cadastral survey in different provinces is carried on so as best to allow of its utilisation
for topographical work, and if not, whether it would be advisable to adopt a different system,
% and whether such utilisation results in any substantial economy, as compared with a fresh
{§topographical survey. The question of utilising professional agency for the supervision of
cadastral work, and of how far the same agency could be employed for the maintenance of

topographical maps will also be for consideration. And the degree of accuracy which is desir-

§ able in each class of survey will be defined.

II1. Methods of reproduction.—Under this head an examination will be made of the
present system ander which the results of the field surveys are uilized in drawing the maps;
of the methods of reproducing and publishing them at present adopted; of the accuracy and
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style of the published maps; and of the relative cost and efficiency of the different processes
eniployad.

IV. The orgaunisation of the Departwent.—Under this head consideration will be given
to the question which has been uader consideration from time to time of the transfer of the
head-quarters from Caleutta to Dehra Dun, and of arranging for outside agency to do the
extra-departmental work which at present imposes such a burden on the Survey publishing
offices. Tt will be for consideration how far, having regard to the volume of work expected
from it, the cadre of the Department both in its Imperial and Provincial Branches is in need of
being strengthened ; whethor its efficiency might not be increased by better organisation, and
more especially by better arrangoments for the loeal supervision of work in the field ; whether
the method of recruitment to the Provincial Branch is susceptible of improvement; and
how far the larger employmaat of natives of India is possible. It will also have to be con-
sidered whether, with topographical work actively in progress all over India and on the
fronticrs, and in view of the necessity of maintaining the maps which will then be prepared by
systematic and periodical revision, it would not he better to decentralise the administrative
control of the Department, and to locate several head-quarters in different provinces in closer
relationship with the Local Governments, and if so, it will be for decision whether each local
centre should be responsible for survey and drawing ouly, or be provided with an equipment for
the reproduction of maps also. Finally, the organisation of the drawing and publishing offices
requires thorough investigation with the view of ensuring that the maps shall be published as
soon as possible after the surveys on which they are based Lave been completed.

The Committee’s recommendations will be framed with the strictest regard to economy
and with the view of arranging that topographical maps shall he prepared only with such a
deeres of claboration and on such a scale as may be absolutely essential in different parts of
the country. Their report will include an estimate of the additional expenditure required to
give cffect o their proposals.

The Committee will formally assemble in Caleutta on the 15th November. In the
prosecution of their investications the members of the Committee will, besides examining the
head-quarters offices at Caleutta, visit the other Drawing Offices, and inspect in the field, so
far as possible, the work of the field parties employed in different parts of the country.

3. The Committee was composed as fol«

Composition of the Committee.
lows i~

President : Mr. J. O. MILLER, C.8.I1, LC.8., Secretary to the Government
of India in the Department of Revenue and Agriculture,

Col. S1r JouN FarQuuARrsoN, K.C.B., R.E. (vetired), late Director-
General, Ordnance Surveys of the United Kingdom (nomi«
nated. by the Secrctary of State for India).

Lieut.-Col. ¥. B. LoxaE, R.E.,, Surveyor-General of India.

Col. F. H. Krrry, Assistant Adjutant-General (nominated by
the Commander-in-Chief in India).

Memhers :

Secretary : Mr. C. A. Barroy, 1.C.8., Settlement Officer, Kohat.

The members of the Committee appointed in India met in Calcutta on the
15th November 1904. Sir John Farquharson joined the Committee on the

91st November. The Government of India had reported to the Secretary of

State that the enquiry would probably last for about six months. The Com-
mittee finished its work, and dispersed on the 25th April 1905, and the subse-
quent completion and printing of the Report occupied the monihs of May and
June.

During this period Colonel 8. C. N. Grant, C.M.G., R.E., of the English
Ordnance Survey, was associated with the Committee for the months of
January and February, as special map expert, to advise upon the methods of
reproduction followed in India.

3 y

4, The Committee spent part of November and December, the whole
of January, and practically the whole
of March on tour. The places visited
were :—Gauhati and Shillong in Assam; Katihar and Dinapore in Behar ;
Rangoon, Toungoo, Mandalay, Maymyo and Katha in Burma ; the Presidency
Town in Madras; Bangalore; Poona and Bombay; Badnera in Berar ;
Lucknow, Dehra Dun and Rajpur in the United Provinces; Lahore in the
Punjab and Peshawar in the North-West Frontier Province. The President
and Colonel Longe also visited Hyderabad, and the President paid a short
visit to Rurki. As it was necessary practically to complete the Report
before the end of April, it was impossible for the Committee as a whole to
visit the Central Provinces, Central India and Rajputana, Sind and Baluchistan.
Colonel Kelly, however, proceeded from Bombay to Karachi, I yderabad
(Sind), Indore and Ajmere, and subsequently went to Quetta ; at these places
he collected the usual information from the local officers regarding the
condition of the maps of these parts of the country. In the end of March
the Committee assembled at Simla to consider finally the terms of this
Report.

The Committes’s tour.

5. In Calcutta, as well asat all the stations visited, the Committee recorded
the evidence of such representative offi-
cers belonging to the Civil, Military,
Public Works (including Railways) and Forest services as could convenient-
ly be summoned to meet the Committee. Extracts from this evidence will
be found in the papers forwarded with the Report, In Calcutta the Com-
mittee also inspected the various offices attached to-the Ilead-quarters
of the Survey, viz.,, the Drawing and Engraving Offices, the Photozinco-
graphic and Lithographic Offices, the Mathematical Instrument Office, and
the Bengal Drawing Office, and ezamined the Officers in charge of these
offices.

Evidence taken.

Before starting on their tour, the Committee drew up lists of questions for
Local Governments, Civil officers, Military officers and Engineers, The
various Chambers of Commerce were also asked to forward the views upon
topographical maps of any leading firms or associations interested in the
subject. To these questions replies have been received from a very large number
of officers. The more important of these answers are reproduced in Part IT
of the Report, but it has not been thought necessary to print a great deal of
the evidence, written and oral.

6. On tour the Committee inspected in the field the cadastral work of No. 4
Party at Katihar in the Purneah Dis-
trict, the topographical work of No. 3
Party at Toungoo and No. 10 Party at Mandalay and Sagaing, and the work
of the forest party on the 4" scale at Tigyaing on the Irrawaddy River. At
Madras they examined the special test survey made by the Topographical
Forest Party of the mapping of the Madras Survey Department. At Banga-
lore the work of 8 Probationary Sub-Assistant Superintendents working in the
Training Class was examined, and at Badnera an inspection was made of the
work of the newly formed Berar Party for training Imperial and Provincial

Survey parties aud offices visited.

officers. In Burma the Committee interviewed the Officers in charge of No.3

(Topographical), of No. 10 (Topographical) and No. 7 (Cadastral) Parties

. .
X
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and the Superintendent, Forest Surveys ; at Madras the Officer in charge of

No.19 Forest Party ; at Calcutta and Dinapore the Superintendent, Bengal

Provincial Surveys ; at Lucknow the Saperintendent of the United Provinces.

Provincial Surveys and the Officer in charge of No. 14 Topographical Party
working in the United Provinces; at Dehra Dun the Superintendent, Trigono-
metrical Surveys and the Officer in charge of No. 1 Topographical Party work-
ing in the Central Provinces ; and at Lahore the Officer in charge of No. 18
(Punjab) Topographical Party. Colonel Kelly on behalf of the Committee
discussed the work of No. 12 (Topographical) Party in Sind and No. 15
(Topographical) on the North-West Frontier, with the officers in charge.

The offices which were inspected outside Caleutta included the Shillong
Drawing Office, the Head-quariers office of the Bengal Provineial Surveys,
the Mapping Scction of the Burma Government Printing Press, the Madras
Survey Office, including the reproduction establishment, the Bangalore Draw-
ing Office, the Poona Photozincographic Office, the Trigonometrical Surveys
Office at Dehra Dun, and the Frontier Drawing Office at Rajpur.

Colonel Grant inspected the Madras and Poona Photozincographic
offices, the offices at Dehra Dun and the Lithographic offices of the Rurki
College, as well as the various reproduction offices at Head-quarters at
Calcutta.

7. The Committee have been at some disadvantage in making their
enquiries and compiling their report—
(1) by the necessity of proceeding on
tour within a week of their first meeting; (2) by the limitation of the time
that could be devoted to their report, owing to the President’s having to join
another appointment on May 1st, and to Sir John Farqubarson’s being obliged
to proceed to England at the same time.

Limited time at Cominittee’s disposal,

The Committee have been in consequence unable to deal with some

matters as fully as might be desirable, and on the other hand they are
conscious that their report would have gained greatly in arrangement, in con.
densation and in the avoidance of repetition had more time heen available.
They have been obliged to prepare it in circumstances of great pressure.

b

CHAPTER 1I. "
. pen
Historical.
A,—GENERAL,

8, Bafore we proceed to deal with the questions on which we are required
to report, it appears advisable to give
a short account of the Survey Depart-
ment, in order both that the manner in which its organisation has heen
evolved may be made clear, and that a gencral idea may be formed of the
methods on which it has proceeded and of the work which it has up to the pre-
sent accomplished. The historical materials for such an zfccount are o ?)e
found chicfly in the annual reports of the Department, or in the Memoirs
of Markham and Black on Indian Surveys, and in th.o article recently prepared
for the Imperial Gazetteer. They ave less complete in t:he c-»ase of topograph-
jcal surveys than could be wished ; and leave many pointsin doubt on which
it would bave been iuteresting to have definite information, such as the reasons
which determined the adoption of the various secales—the ” for the Indian
Atlas, the 17 for topographical surveys geneml]y, and the 4” for revenue
surveys. The Trigonometrical Br:}nch,. with which we are less.conccrnec.l,
appears to have fuller materials for its history than the Topographical, and it
may not be out of place here, at the very commencement of our .l'eport,
to emphasize the advantage which the former branch has had. in .havm.g, qt
least up to 1882, a definite scheme or programme fdways before it, which it
was left to carry ouft, undisturbed by .the exigencies of .the mome'nt or the
requirements of local authorities ; while the tcopog’mplucal mappmg' of the
country has never been carried out on any ’deﬁmtfﬁ system, the mz.xps being the
result partly of carly reconnaissances, partly of dircet topogrz?phlcal surveys,
partly of compilations from the surveys ma'mde by revenfle or, in later days, by
cadastral parties. The want of s,\:stem (\thch' has been imposed on the Survey
Department by the varying requirements of @(Ierent p.arts' of the country,? has
led to an immense amount of patehwork, and renders }t dlfﬁcuvl.t now to give a
connected account of the topographical work accomplished. With some of the
anate results of this absence of method we shall deal more fally in

Preliminary.

unfort
chapter VI of the report.
9. The first official recognition of the necessity for a Survey Department
in India appears to be the appointment about
Commensemnt of ey verk 1763 by Lord Clive of Major Rennell (sub-
sequently known in Europe as the greatest geographer of his day,) as Suar-
veyor-General ; but though Rennell's surveys al?d those made by the route
surveyors, Who followed him, and who ?r%plored- different parts of the country,
as it was opened up by military expedlt.wns, did n?ucp to advance the know-
ledge of Indian geography, it was.not.tlll the. beginning of the 1.9“‘ contury
that the survey was placed on a scientific hasis, and the foundation secur?]y
laid of the great work whick las since been carried out. The neeessity
for some such measure was not long in making itself f(flt in a com}try of .the
extent of India, and even so carly as in the time of Renn.eil’s 1mmed.1ate
successor, many contradictions and absurdit?es were found in the vanoug
surveys which had been made, and enquime:v, we.re set on foot as to the hest
means of co-ordinating the work of surveyors in different parts of the country.
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tt i
l);zzidthi carliest steps were taken to
e for the topographical surveyor

The Great Trigonometrical Survey.

under the admini i
stration of Tord
Lambton, of the 33rd Reaiment f(fr aV‘VeIIesley 5 and proposals by Majo
t Y r

vey of the i . ‘mathemati
approved };)emrtx}slula received the supnort of Sir A:]?llland sovgraphical * sur-
y the Government of Madpas. La.mbtorn"z:eues}ley’ and were
operations, which

commenced in 1802 with
. the me
the time of his d ) measurement of a base line
Peninenls. mod e:;ti;n i1823, extended over g larnzepilie ;?tiladras, had, by
. ' mportance had o e south of
in 1818, of thei A& been rec . of the
teir control, under the name of thoeg‘r‘ugd :)yl‘ oo,
reat Trigonometrical

Survey, ”’ to th,

whick Lambtonec(j;v;rnment of India. The10th of April 1

date on whicl enced the measurement, of the - 202 the day on
ich the survey of India was ¢ e Madras base line, is the

b ime bei s
efore that time being of a scattared nateauy begun, all the work executed

mical observati are, une
ations and plotted without refercnceotzngcteg oobt by astrono-
: 1e figure of the eg
rth,,

11. About tl i
1¢ same time another officer, Colonel Colin M
in Mackenzie,

ihad 1\a{lready carried out some
- n ‘
the topographical survey of Mysore whicl:l(lilza?), W(? S

3 ased o

own. 0
i In 1869 he was made Survevor-Genera,l
v

quently, like Lambt
of Tndin. The tWOOH, v:as removed to Calcutia and Lecame S
posts were thus at this time entirel Cf_ urveyor-General
y distinet,

It was apparentl
- - ¥ on Colonel Mackenyi
Military Insti ‘ Mackeuzie’s initiativ
¥ Institute was founded, where many of thl:l;g:e that the Madras
to a large exte r as sheets of t] . ed, who
Goa, Cogorg angttzzs;da:t' Ph;t whole of India sonth of ?JGPE?‘:GDW ire stil
1ve States of Cochi 1stna, includi

the first quarter of th ochin and Tra » 1ncluding

e Century in suffici vancore, was sur i
of the results in a i cient detail to a] surveyed in
of Hyderabad Icliea;tialcol (tm fhe seale of four miles to thel n (;]f the publication
commenced. Tn Noeth 0 continue with interruptions fmc » and the survey
rthern and Central India and in Bo;);b forty years, was

' ay survey o
pera-

i ] v b

12. The dates of office of the Surveyors.

who
. survey work
appointed to conduct
fn a triangulation of Lig

Madras, and subse.

, .
Topographieal work commenced in Mysore

final amal i
ment, and of the Surveyors-General thereafter i::;atlon °F the Survey Depart.

Surveyor-General of Bengal.

The Surveyors-General of India,

;333.1777 Major Ronnell, Superintendent, Trigonometrical Surv,
. -1788 Colonel John Call. )
18(8)8-1803 (7 Colonel Wood.
0 i-igillg golonel Colebrooke.

- olonel Garstin,
113;2,:;:21{3 golonel Charles Crawford,
T olonel Colin Mackenzie, Colonel

Colonel J. A, Hodgson. el Lamblon .. 1818-1528

gonometrical Survey, Colonel

Superintendent, Trigonometrical Survey.

Sir George Everest e 1823-1830.

Surveyor-General of India.

1828-1827 Colonel Valentine Blacker.
1827-1829 Colonel J. A. Hodgson.
1830-1843, Sir George Everest, K.C.B., R.A. 1830-1843,
1848-1861.

1843-1861, Major-General Sir Andrew Waugh .
1861-1878, Genersd H. L. Thuillier, C.S.1., R.A,, General J. T. Walker, R.E., 1861-1883.

————

Surveyors-General after amalgamation.

General J. T. Walker, C.B,, R.E. ... 1878-1883.
Colonel G. C. DePrée, 8.C. ’ ... 1883-1887.
Colonel Sir H. R. Thuillier, K.C.LE, R.E ..o 1887-1895,
Major-General C. Strahan, R.E. ... 1895-1899,

... 1899-1904.

Colonel St. G. C. Gore, C8.L, R.E.
In 1823 (Sir) George Everest became Superintendent of the Great Tri-
Valentine Blacker at the time holding the post of
Survevor-General, while Madras and Bombay had each a Deputy Surveyor-
General of its own. In 1880 Sir George Everest became Surveyor-General,
retaining the superintendence of the Great Trigonometrical Survey, and
about 1334 the posts of the Deputy Surveyors-General of Bombay and

‘Madras were abolished.
18. Sir George Everest’s mos’ ‘O'Pemorable work was accomplished in his
.apacity as Superintendent of the Trigono-

metrical Survey, in remodelling the system

and laying down the lines on which for over half a century
it was destined to proceed, and in completing the measurement of the great

meridional aro extending from Cape Comorin to the Himalayas.
The historian of the Department states that in Everest’s time, owing to
General’s scientific work, ¢ the progress

the absorbing nature of the Surveyor-
of the geographical delineation of the country languished in some degree *’;

and though this statement requires some qualiﬁcation; it appears to be in the
It was found impossible to introduce in topographical work
the same unity of system as Was secured in the trigonometrical branch or to
lay down 2 definite programme for the prosecution of the work. Revenue
surveys on the large scale of 4 to the mile were andertaken in ¢ the richer
portions of British districts as an aid to the operations of the gettlement
They appear to have been commenced in what are now the Cis-
he Punjab, and in the upper districts of the United Prov-
been extended about 1837 to Bengal, where in many

rm the only basis of the existing maps. In the United
reduced to mere delineations of district

ere without any soientific basis, as they

Sir George Bverest’s work.

. of triangulation,

main correct.

surveys.”
Sutlej districts of t
inces, and to bave
districts they still fo
Provinces after 1834 they were
boundaries, and in many ©€ases they w

s preceded the trigonometrical survey.
Topographical surveys,
.carried out in Bundelkhand,
and Orissa, and Sylhet and Ca
resurveyed, and the survey of
14, The revenue survey work

the Saugor and Ner
char. A number o

Hyderabad was continued.
eventua

‘ Separation of the Revenue Sarvey.

under . a separate Superintendent, Colonel Thui
charge in 1847. Under his direction these surveys

il

of which little or no results now remain, were
budda territories, Ganjam
f districts in Madras were

lly assumed so much importance
that, during the Surveyor-generalship

of Sir Andrew Waugh, it was placed
ier being appointed to this

were vigorously prosecuted
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during the remainder of Sir A. Waugh’s time of office in many parts or the
Bengal Presidency ; and the existing maps of the present Province of
Lower Bengal are in many districts based on surveys of this period. In the
Punjab the country between the Jhelum and the Indus was topographically
surveyed on the 1” scale, and in Kashmir the triangulatiom was accompanied
by a detailed survey, partly on the }” and partly on the 1” scale.

15. In 1862 after Sir A. Waugh'’s retirement, the Surveyor-generalship
was again separated from the superin-
. tendency of the trigonometrical survey;
Colonel Thuillier being appointed to the former and Colonel Walker to the
latter post. But the division of labour was not an absolutely clear one. The
completion of the trigonometrical survey was now thought to be in sight, and
surveyors of the trigonometrical branch were employed in exploring work
while in Kathiawar and Gujrat complete topographical surveys were conducte(i
under the general control of the Superintendent of the trigonometrical branch.

Separation of the Trigonometrical Branch,

16. In 1864 an elaborate report on the Survey Department was prepared

me(iil?)!f]e{ngii:?{em, Report on the Survey Depart- by Colonel DiCkenS’ R.A. v apparently

as the result of some application for
increased establishments, and to this »- e-“wnce may be made, if necessary, for
much information as to the early 5 y of the department. His rf;port
gives indications of the idea that topograpiiical surveys would soon come to an
end, and might within British India be left under the control of Local Gov-
ernments. His own views as to the organisation best adapted to the
requirements of survey work are given in paragraph 53 of his report as fol.
lows :~—

# The best organisation to meet the case seems to be one which shall place the Survevor-
General in the position of a consulting officer ' to the Government of India, in regard toyall
branches of the surveys, and charged with all general compilations of geographical materials
that the Great Trigonometrical and foreign topographical surveys shall have their Superin:
tendent or Superintendents under the Government of India; and that the revenue and wagte
land surveys and such topographical surveys as are in British territory, shall be under a
Superintendent attaclied to each local administration. This arrangement should include
Madras and Bombay. For the supervising officers under the Local Governments, I would
suggest the revival of the old name Deputy Surveyor-General. This I say is the best general
scheme of organisationthat I can suggest : but it cannot be fully carried out now. It ma
however, be looked upon as the idea to which future changes of organisation should tead. ’}’7 ,

17. Between 1861 and 1878, under General Thuillier as Surveyor-General
3

Gencral . L. Thailler, Ssrveyor-Genera, revenue surveys were actively pushed
on in Bengal, the Central Provinces,
Oudh, Sind, Assam and Burma, while topographical surveys, generally on the

1” scale, were in progress in various parts of the central hilly tracts of India
(chiefly in Native States) from Central India and Rajputana to Orissa and
Vizagapatam. The survey of Hyderabad was brought to a conclusion in the
same period; surveys were prosecuted in Assam and reconnaissances
carried into the hilly tracts of the North-Eastern Frontier, In 1874 the
systematic re-survey of Mysore was commenced.

In the same period the Revenue Survey entered upon a new branch of

work owing to the employment of professional agency upon the detaxled.

settlement survey of the country in Northern India, thenceforward known a
the cadastral survey. The commencement of this work by the professiona]

g @

department dates from 18‘71 72, when surveys on the 16" scale were under-
taken in the United Provinces, of the probable value of which the Surveyor-
(leneral expressed the following opinion i~

« T believe that an immense saving of expense will be effected in the end by doing away

with the constant reméasurements for irrigation canals, railways, roads and other purposes,
which are now perpetually being made in an irregular, upsatisfactory and expensive manner

. for emergent engineering objects.”

Meanwhile in other parts of the country revenue surveys on the old
system were in progress, and revenue survey parties werein many cases

 diverted to topographical work. ~Several districts of the Punjab were sur-

veyed on the 4" scale, the survey of Babawalpur was completed, and two
revenue parties were transferred to undertake topographical work in Bomba.y

18. About this time it was assumed that the work of the Survey Depart-
ment was approaching completion, and

Topographual work accorplished prxorto1878 that the di ﬂicul ty to be encountere d
dfter a few years would be mnot to find estabhshments for the work,
but to discover work for the establishments. The actual steps faken in
eopsequence of this pelicy and of the pressure of financial difficulties,
we shall deseribe separately, but it may be convenient here to state how
far the topographical survey of the country had progressed up to the
time when financial pressure began to be applied, and all branches of
the department were amalgamated, and also to give some description of
the character p.nd cost of the operations. The necessary information is to
e found in General Thuillier’s report on topographical surveys for the year
1876-77, the index map attached to which shows the whole of Madras
{except part of Ganjam) as blank—* remaining for survey,’—as well as
the southern part of the Bombay Presidency, the Konkans, the western
half of Rajputana, the districts, of the Doab and of the Benares Division
#4 the United Provinces, and the Tenasserim Peninsula in Burma. The

rest, of the country is shown as having been surveyed as follows :—

. (1) Olidor local surveys—Hyderabad and Pegu. )

. {2y By the Topographical Branch—Eastern Rajputana and Central
India; the southern and eastern parts of the Central Provinces ;
Baahelkhand and Chota Nagpur ; a portion of the country be-
tween the'Indus and the Fhelum; part of Mysore the Garo,
Khasia and Naga Hills and Manipur.

3 (3) By the Bevenue Branch—Sind ; the Punjab—practically all, eXGept

o the area referred to above ; Rohilkhand, Oudh and Bundelkhand ;

" the central portion of the Central Provinces ; Bengal, including

v Orissa and Chittagong and parts of Chota Nagpur; also appa-

e _rently part of Ganjam ; the Assam Valley; a portmn of Bombay.

W
[

(4). By the Trigonometrical Branch—the north-west Himalayas (includ-
ing Kashmir) from Baltistan to Kumaon inclusive ; the greater
.~ part of Gujarat. \
'Phe amount of detailed survey accomplished during General Thuillier’s
eonnection with the department was indeed immense, and the Government of

*India, in acknowledging his services in their orders on this report, gave

the following figures of the work carried cut during his incumbeney as .
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Surveyor-General since 1861 ;
since 1847 :— and as Superintendent of Revenue Surveys

Area, i i i
Sq. miles. cmgit)zeglg‘u;g. txl;llstel.g uh.
Topographical surveys fr i 5
Ta ys from 1860-6 )
the 17 and }” scales 1 chiefy on 291,354 ‘2
ean ~ ) N 0

Revenue surveys since 1845-46 chiefly on the

4” geale
493,293 3%

the total, with the addition of 12,000 square miles of cadastral work aé

proaching 800,000 square miles, or more th
of India including Native States. an half the whole area at that time

It is right to add that General Thuillier, in showine
=~

done, how much had been

made it perfectly clear that the m

£ . @ maps already prepared w .
or the growing W.ants of the country. Resurveys on pl::u'ger ::i(} o Sufﬁ(.m

more minute detail were certain in his opinion to be required ales and in

generation,” he said, « “ The present

cannot possibly foresee any terminati

‘ T . inat rs

“ ‘of a skll.led department like the one at pr’esenytr emplﬁe&pirfxzr twhﬁ.labou
been raised and trained with such infinite labour and el'tpe;lse ” toh ‘has

19. On January 1st, 1878, the three branches of the S\irvey Department—th
e

Amalgamation of the three branches of the Sury €y. Gl:at ;l}lrigonometrical, the Topographim
o " and. the - —whi .
that tl.me 'been virtually separate depzirtment's, eifir(:;:z 'tw o o
estabh?hu.lent, were amalgamated. The reasons for the :1;1 ‘;Wn cﬁdl'e a'nd
a description of the duties of the various branches of the § B Y”th
in the words of the Surveyor-General which afford a cl e ol i -
want ()f system to which we have already referred : oar Indioation of the
o ‘;Olzlginaqy, when the three departments were first for;e —
i :s r:(:;eii egl:f};(:ﬁhtsﬁ) to. perform. were essent‘ially distinet, "I'he Trigonometrical 8
e ol S0 o the s;sm on which all surveys of igterior details were to rest angﬂ:f
emork Su,ve : v(: t 1:ey Wer.e to be ?onnec{;ed afl fitted together, The pr;gm hical
e p]ane-tzblinzre tg furnish the mteri?r details ; the former was to survey; bp :Ze;
with the exception of thm . he Wb?l.e eoul.ltl'}.f, ncluding Native States and British ,terr)irtor
devolved on the latter a.:dm er British Distriets paying a large revenue ; fhese distri )tr’
which was better suited £ ‘7:‘;"9 ds urvey-e d on & lasger scale, and by a different modus oper “"(;‘s
ments of the Reven’ue a:; S et letermmatmn of exact areas, in order to ineet the 1: .
orieinally intended fo b ettlement officers. In course of time, however, work hieqmm'
Zl:g;;a; k{m b ed to be undertaken by only one of the three Departments ,ha-d cow‘ c? was
e (:hi :0ac§;'ea;tz-r or lzss extent, by the others, The Great Triéonoﬁletri(::; Suorv:e
was approx bee: & l}: @ 1;)1.1, and for many years a large proportion of its BUIVEyors and high d
The Topographical PD};:arl:mt:xiogiiﬁhwz}:l survey ing ou variousseales ¥ * ¥ ; e':
: ' s ugh . originally intended fo i
5:1511::5; r(:;:ir:;furvey of India, had similarly to undertake deta.li'_le‘(;lhzu:tZ;[:t:?ia:‘fgethe |
ol as proli survey .e;ur‘:;_lys ?1;1 smztll., sca!es.' The Revenue Department which was origim;l;’4
ol iy y‘; % d.:ﬁ rxc1 British districts in the plains of India, leaving the delineatioyn
ot gy emp]}; :d innﬂ)cuﬁt ground genera'l]y to the Topographical, had for some years past
duties of the thrZe Depa;m(;i(;?af:g b(:eiohxﬂ:adisuidc“ (lm ":t"igmfometl‘icﬂl o Thus the
becoming more 80 ; 5o that of very much of the 'vf;:k u:Iovy;r' ;:t";':;‘g‘:i;“?: ?:ei Wn‘;‘::iteagﬂoi
: r

indifference to which of the three b .
. L .. . .
to undertake it may belong.” ranches, as originally cénstltuted, the officer deputed

d—which was at different timeg~——

The post of Superintendent of the | . , o
. e the Great Trigonometriocal S wag aha?
lished, and its duties were undertaken by the S“""yor-Geﬁ:fal ui;v:,ﬁ (;::igoa:lb;. v

® The rates varied from Rs. 69 in Assa Oudh to Rs, 14 in 8ind, w‘
g : am and Ra. 46 in dh i
;‘ ) | ‘ ; . > here.’s large amount of 17 bopo-

. soale was admirably adapte

5 gradually;divarted
-+ "'there Was DO mAr

. ‘began, and in 1889 :
. the strength of one p
topographical parties at work, and in 1890 onl

' i Madras the topographical survey o

11,
his topographical work, whilea Deputy Surveyor-General was placed in charge
of revenue surveys. The geport of 1877-78 also contains 2 memorandum on
the nature and cost of the surveys carried out during the previous ten years,
compiled from the angual reports from 1867-68 to 1876-77 from which the
following cost rates, which bei prepared from-ten years' figures only, differ

from those given by General Thuillier, are taken :—

Rate per
square mile,
. , Res. _ -
. Topographical surveys, 1’ scale ... 92  The annual averages varied from Rs. 28
, to Rs, 18 for all parties, and the rates for

individual parties from Rs. 41 to Re. 11. .

Revenue surveys, 4” scale ... 53 ° The averages varied as above from Re. 59
to Rs. 47 and for individual parties from
Rs. 102 to Rs. 39. :
Cadastral surveys, 16” scale .. 166  (Six years’ average.)

General Walker was of opinion that the topographical survey on the 1
d for the purposes of a cheap first survey of India,

and 88 4 basis for the engraved Atlas. The cadastral survey he thought to be,

for the information given, the cheapest of all. :
" 90. In 1882 the original programme of the Great Trigonometrical Survey
Completion of the Great Trigonémetrieal Survey, dwas comp leted’ and as tOPOnghlcal work
and diversion of the staff to cu@trnl work. was regarded as practlcauy finished in
India proper, and also rather as a luxury than a necessity, the policy was
adopted of transferring parties, as far as possible, to cadastral work, or other
operatious, of which the cost fell on Local Governments. An important
Resolution* on the subject was issaed in 1882, in which Local Governments

were inwited to apply for the services of the Survey of India to conduet their

cadastral operations, and rules were issned designed to place the conduct of

cadastral surveys on & scientific basis, and to ;co-ordinate the work done by
topographical and cadastral surveyors. - ' ‘ .
.. The effect of this policy was that the energies of the Department ‘were
4o forest and cadastral work. For a few years, however;:
ked change and topographical work continued to be ' pro=
the United Provinces, Gujarat -and Central
India, Assam, Baluchistan, Burma and the Andamans, while a party was
sent to the Punjab to utilize the village maps for topographical purposes.
y 21. In 1883-84 there were eight topographical parties and several detachs
" Sieoemt ‘onforeod cortailment of topographical ments at work. In 1886-87 the namber
 work. B  of topographical parties was the - same,
o now insisted on; the transfer of parties to cadastral work .
it was decided that the Department should be reduced by, .
arty every five years. In that year there were only five
y four. Since that date the num-

gecuted in the Deccan,

but reductions wer

nine, but during the last 17 years topographical work:

ber has risen and is now
bas been almost at & standstill except in Burma, Baluchistan and Sind. The

" gurvey of Sind has been practically completed, and surveys in Baluchistan
and Burma have been pushed on on 3 fairly continuous and satisfactory pro-. -

gramme; ‘in Bombay some*work has been done, chiefly for forest purposes 3
£ something less than 1,000 square miles,s

# Revenue and Agricultural Department Resolution No. 45 (Surveys), dwa“th September 1882,
. . . ,‘ v )
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has been accomplished ; four standard sheets have been published as the result’

of surveys in the Lushai country ; and three distridts in the United Provi

which were entirely without topographical maps, have been surveyed lli'n'ces,
1883 to 1900'a party has been employed in the Punjab hills, but its I.na o
work has always been in arrcars, and its contributions to the standardppmg
of .the country are of -comparatively small importance. In Burma and ]IBn o
chistan better progress has been made, but the programme in th: 1 o
co.untry has la.te-ly been disarranged by the transfer of : party in com f’rmer
w1t.h the requisitions of the military authorities to the North-West FP liflce
Whllve the Baluchistan party has undertaken much miscellaneou 1' - sk
as surveys of cantonments, and in Kashmir. *works such

2?. From time to time the Syrvey Department lias called attention to ihe

cosequent appamiment of st Commerts, *™4 impgzsibﬂity of carrying out work that
oug :

Colonel Gore, made a special representation regarding the’ nece e?’tor- feneral,
scheme for keeping maps up to date, while the Punjab Governmess; y o some
o‘f. the delay in the supply to that province of topographical ma n I?Omplamed
Vwe{-oy directed attention to the matter, and a DZpai'tmental‘ Ig n '1903 the
appointed, which reported that the bringing up to date of the Qn”lznilllf.;tee: JW?Js
g’en-e ‘?‘“5’ Wi a task of considerable magnitude, and would cosr:ap: o
additional sum of 9 lakhs for 15 years on survey parties alone. It . IZast. an
beforc.a undertaking so large a programme to have the ma’;te was decided
examined, and the present Committee was appointed for the I|111 o fu‘l ly
figures and estimates of the former Committee’s report w PV rPose.‘ The
Colonel Gore, and, after examining the maps of all parts Of‘?l':}supphed by
we desire to express our appreciation of the general acéuraé;eofcg?;zi

Gore’s estimate of the work to be done, We have modified his estimates: to
€s: to

some extent, and we propose to deal with the programme on mo '
hensive lines than the former Committee did ; but that does not re coxqpre.
recognising the general soundness of the advice given and of th P I‘eve.nt our
prepared by Colonel Gore, and we have been gréatly assisted by :h:;f mates

23. In our report, and more especially in that portion of Part IT which d
ot o consitcs s 605 cnfhes the condition of the existing mage
of the coun s ond b ol
be clearly proved that topography has been sadly f]rgglscie(? 1;‘::;:‘15, li it
and that tho 1” maps of the greater part of India are obsolete. 'Buzc:vjl tllpla'lSt:
it right to point out that the Survey of India is not unique .in havi R,
charges levelled at it. It is only thirteen years since the Ordnanc n% o
of .Grreat Britain was subjected to similar criticism by publi ® }1r'V§Y
Owing to the complaints then made about the delay in Pls)du'cfn' eprmion.
’ dat'e‘ 1” and larger scale maps, a Departmental Committee sat inglsgg.-toh-
consider what steps should be taken to expedite the completion and pub‘lic;o

tion of the revised 1” map of the British Isles; what permanent arrangersients’ i

mf’?lld be made for the continuots revision and speedy publication of the
254: 6” and 1" maps, amd whether the maps then issmed satish Od' tlllrg' ’
r?as,onfbl.é requirements of the public in regard to style of exe:;’ut' -?
form.’ lnformathn conveyed and price. On the subjects of revision and s 1'0; :
publication, the report of that Committee (published in 1893) recom'mgz:;eg

1875.76 the expenditure, apart fro

13
the Tevision of the 17 maps of the country within four years, independently.
of the maps on the larger seale and a subsequent. constant revision of the
maps within periods of 15 years. For cadastral maps it was recommended.
that they should be revised and brought up to date within 10 years, with,
subsequent periodical rdvision evéry 15 years. The Board of Agriculture agreed.
in the main proposals, though it declined to bind its successors to the fixed
intervals of 15 years for revision, and it directed the immediate commencer.
‘ment of the work. ‘The result was most advantageous to the Survey in-
asmuch as funds were provided for the necessary work both of bringing the

"xfnaps up to date, agd of carrying on the future work of the Survey in a

uniform and systeniatic manner, and we understand that sinee then all adverse
eriticisms upon the maps from the public have ceased. The size and
circumstances of India preclude our making suggestions for revision at any-
thing approaching this rapid rate of progress, but’ we have considerable
satisfaction in referring to the Home Committee’s report for confirmation -
of many of the proposals which follow. '

R

ot T B e FINANCIAL,

fir o s , ‘ .
94, The financial history of the Department duriug the last forty years s one
General effect of finsncial policy of the Goversn  Of cOMStANt schemes of retrenchment,
wept, which have seriously affected from time
to time the prospeots of the officers employed, have led to great reductions in
the superior staff, and have, without effecting any other than temporary res
doations in the gross expenditure on surveys, prevented the expansion that
w uld no doubt otherwise have taken place, and obliged the Department ta
davota its evergies and resources to other than topographical work.

**'95. Oolonel Dickené’ Report of 1864, to which allusion has already been.
‘Boductions in espeadifure Imposed 12 1870 sed Made, contained suggestions for the

Wi ~ ‘better organisation of all branches of

fhe Burvey, which would have involved sn increase of aboat 6 lakhs of
rupees in the expenditure of the Department. No practical effect appears
# have been given fto his ' proposals, but -the expansion - of work
fed to increased outlay and the cost of the Department rose from 17§
lakhs in 1865-66 to nearly 24 lakhe in 1868-69, while the estimafes
for the following year reached, according to one set of figures, the large
sum of 26 lakhs and according to another 29 lakhs. A time of financial .
' are was, however, approaching : reduction of expenditure was
t terms that the Department could “obtain
were that expenditure should for the future be restricted within & sumt
"¢t 24 lakhs, For two years this limit was ohserved, but from 1872.78 to- .
m subsidies received from the settlement
t for cadastral surveys, was- ever 24 lakhs of rupees, and further
Baanioial pressure obliged Tord Northbrook’s Government. to decide in 1878
ihat tho total grant for the Department should be limited to £200,000 or 20
fakhs of rupess, the reduotion to be effected by 1878, The policy of makinj
{hese continuous réductions wasserfousty questioned by the Seoretary of State,
Wt the famines in Bombay and Madras inoreased the finangial difficulties of
-§ho' Government of- India, and «nnfqrmnately. .prevented any reconsideras -
“}ion, of thie matter. One ~of the measures” for - eﬁectigg the necessary
economies Was ‘the. amalgamation . of sthe.three Branches of the Departs

heisted on, and in 1870 the bes

)
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ment—the Trigonometrical, Topographical and Revenue—and a revision
of posts and salaries was made which was expected to produce a saving of 2}
lakhs of rupees a year. The number of officers in the Senior Division, corres-
ponding generally to the present Imyperial Service, was reduced from 75 to 62
and their monthly salaries from Rs. 74,500 to Rs. 57,500, while the number
of officers in the Junior Division was reduced from 171 to 163. In 1878-79
the budget was in consequence but little over 20 lakhs, but in the follow-
ing year it rose to 215 lakhs, and a discussion followed as to the classes of
work for which the grant of £200,000 (treated as the equnivalent of 20 lakhs
of rupees,) was intended to provide. It was eventually agreed that the
charges for cadastral surveys should be treated as outside the grant, a decision

which was reaflirmed in 1833, But while the position was thus-eased to some

extent, it was considered that thestaff absorbed too large a proportion of the
grant, and the Senior Division was further reduced in 1879 from 60 officers
(exclusive of the Surveyor-General and the Deputy Surveyor-General of the
Revenue Branch,) to 50.

26. The Resolution issued by the Government of India in 1882 'md
referred to in paragraph 20, was designed
to securs the more extended employment
of professional agency on cadastral work, which was.in.many oages- at the

, ‘fhe Su:vqy Bew\g‘t‘}on of r1882.

time undertaken by non-professiondl agency One result of these orders : was

that the 20 lakhs limit of expenditure dlsappmred because “it “had beer
fuled. that charges for ' cadastral surveys were outside the grant. * So large
4 part of the establishment, however, was employed on such work that whew
its cost was deducted, and when the complicated adjustments* of expenditurd
in which the Survey Budget deals were made, the net chizrgetozthe ImperlaP
Government under the head- of surveys was, reduced far below.the, prpsg,&bed
hmlt which it has never since reached The net expendxture has been as low
#$ 11 lakhs, and has never been higher than 17%. During the last five yaars
the average has been under 171 lakhs,. thouvh the limit fixed.in sterlmg in
}.670 would now admit of an annual expenditure of 30 lakbs of rupees

~ 27. But. while the met expenditure chargeable to the grant of £200 000

, Espansion of cadastral and forest sun‘eyaatt&le was . thus kept mthm Very moderatq
;xpense of topograph cal. ’ hmlts, the groqs Chﬁ;l“’QS OWIDg tD the *9’8.1
pansjon ‘of eadastra.l and forest work steadlly mounted. In ]882-83 thq
- PBudget provided for an expenditgre of 25 lakhs; in 1880 86 the amqunt;
had risen to 284, and the necessity of retrenchment, was again dlSCllSSBd
The only remedles that presented themselves were the furtheremployment of
paries on cadastral or forest: work, the cost . of whlch would fall, in whq,g
or part, on looal Governments, combined with further reduction of- topgs
graphical ‘operations, though it may be noted that this pohcy did not affect
the gross budget of the "Department,.or modify the figures from Whmh tbq

bigher authorities drew their conclusions as to the poss1b1hty of effectmg :

tetrenchments. Thus it was that, while topographieal work was further. cqt.
dowhn, and was almost stopped outside of Burma and Baluchistan, the grosy
estimates of the Department continued to inerease. In 1886-87 they
‘amounted to nearly 28 lakhs, in 1888-89 to 31, and the average during the
last five years hds been over 82 lakh_s‘, owing chiefly to the-prosecution and

&b

extensmn of cadastral surveys .in Bengal. = The ruling .that cadastral work
was outside the grant of £200,000, appears in practice to have been lost
sight of : and the actual outlay of the Department, apart from work not
chargeable to the grant under the interpretation of the orders in earlier years,
has, during the recent years of development and prosperity of the country,
gcarcely -exceeded one-half of the amount to which ifs expenditure was
reluotantly cut down in a time of great financial stress and difficulty.

98, Other measures affecting the Department were the admission of
natives of Tndia to the Junior Division

7 Toluetions i the superior Siaf: in 1884, and the reduction of the Serior. -
bmsmn in 1895 by ten posts which were transferred to the Junior Division,
" the Imperial Service, as it was now called, being fixed at 40 posts only for
the future. These continuous reductions must have had a disheartening
effect on the staff. Not only were the personal prospects of officers affected
and their future rendered uncertain, but they knew that the work done by
their predecessors was falling more and more out of date, and that the repu-
tation of the Survey of India was endangered. It may be that the Depart-
ment has not always taken the best means to utilise its resources, but if we
seem anywhere in our report to impute blame, we wish it to be understood
that the original cause of defects is to be found in the measures, (no doubt
inevitable,) taken in pursuance of the policy of retrenchment. We have
ghown that the net expenditure has in recent years been kept far below the -
figure to which it was reduced in time of famine and financial stress, and we’
may conclude by referring to the objections taken by the Secretary of State

" af the time to the retrenchments proposed, and quoting his statement of the
value of surveys in the development of the country.

29. In a Despatch of February 1876, the Secretary of State expressed®
Secretary of State’s recogmtlon of the importance his reluctance to sanction the reductions
of survey work. then proposed except on general finan-
cial grounds or because of some recent undue growth of survey expenditute,
and he pointed out that :—

% The efficiant orgamsa.tloﬁ of a surveying party, and the acquirement of the necessary
qumlifications by the individuals who compose it, are the work of time. By breaking up
such a party there is a certain saving in the budget of one particular year, and a proportion-
ate loss in the amount of work done, But when such a party is once broken up, the
powers of the department to meet the demands upon it are permanently decreased, and work,
which must at sometime be done, remains undone, to be completed at a future date under
less favourable circumstances. It seems possible, therefore, that the breaking up of several
surveying parties, although the measure will cause a saving at the time, may prove to be far
from economical in the end,” ' o

He consideredt that the data furnished by the Government of India in -
support of the proposed reductions gave— |

“ no indication of any enlargement of these establishments, which may not be regarded .
‘a8 8 reagonable result of the increased desire for improved information, such as that which
it is the function of the Survey Department to furnish to other branches of the adminis-
tration.”’

and he went on to say :—

«J continue o attach much importance to the steady progress of the construction and
publication of good maps of all parts of the British provinces in India,feeling sensible .

T . Nors. —We do not profess here fo criticige the ad;ustmenta by wluoh these results are arrived at. We givo

the actual figures, s taken from the estimates accepted bythoGavmntdIndm b 2)

_ # Geographical Despatch No. 8 of 24th Pebruary 1876, Quoted in Black's Indian Surveys, p. 89,
1 Geographical Despatch No. 1 of 4th Jauuary 1877, '

v
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that without them serious obstacles are necessarily interposed in the way of the acquisition |

of that complete statistical knowledge of the country, the absence of which has so long beent
o discredit to our administration, and the application of which is so requisite for the purpose
of progressive government, ’

« I should therefore be glad if, when the time comes for considering the details of the:
budget for the ensuing year, Your Lordship should find yourself in a position to avoid
gurther reduction in the grant to the Survey Department.”

The financial difficulties of the time rendered it impossible for the
Government of India to meet the Secretary of State’s wishes, and reductions.

were insisted on, but we invite attention to the correspondence to show how

completely the possible drawbacks of the proposed economies were realised
ot the time by the Becretary of State.

»

17
CHAPTER 111

epe—

Explanation of Survey methods and of some terms used in this report.

30. The basis of all surveys executed by the Survey of India is the Great
The Trigonometrical Survey— Principal and Trigonometrical Survey which was start-
Secondasy Triangulation. a ed at the commencement of the last
century, and which, owing to the extension of the frontier, is still incomplete.
This survey has fixed a number of points all over India by means of many
geries or chains of triangles starting from and closing on most carefully
measured bases, the sides of the triangles supplying a vast number of bases
from which to start the detailed surveys. This framework confines the
errors of all subsequent work within small limits, and is called the principal
triangulation, while closely allied to it, and almost its equal in accuracy, -
is secondary triangulation which emanates from and supplements it where
necessary. As the lengths of the sides of the triangles are checked from time
to time by measured bases, so their direction or azimuth, is checked by
careful astronomical observations at a large number of the trigonometrical
stations. Tidal observations have supplied the means of fixing the heights
of points on the coast above mean sea level; these points -have been
connected by careful levelling with the triangulation ; thus the heights above
gea level of the various triangulated points have been deduced. By
means therefore of the Great Trigonometrical “triangulation, combined with
the tidal and astronomical observations, a great number of bases have been
provided all over India of which the length and direction have been accu-
rately determined, as well as the height of their ends above_ sea level.

Having thus supplied a number of well marked points throughout India
of which the latitudes, longitudes and heights are kunown as well as their
mutual bearings or azimuths, the work of the Great Trigonometrical Survey
with regard to the resultant maps ceases, and the less scientific work com-

meuces. A

The operations throughout demand the highest care and great scienti-
§c ability. The memorandum* which Colonel Burrard has pfepared for us
on the scientific work of the Department explains more fully the character
of the operations in India, and compares the precautions taken to ensure their
accuracy with those adopted in other countries. It shows also the extent
to which the scientific operations of the Department, the astronomical, the
magnetic and the pendulum observations contribute to the great end of

securing the acouracy of the framework on which the surveys are based.
31. The Index Map attached to the Survey Report of 1902-03 shows
the extent to which the position of places
Tertiary Trisogolation.  ip Tndia has been fixed by the Trigono-
metrical Survey. Chains of stations traverse the country from south to north
roughly parallel to the great meridional arc from Cape Comorin to Mussoorie ;
and these are crossed at intervals by transverse chains. More irregular
chains extend through Burma on the east down the Tennasserim Peninsula,
and stretch out on the west into Baluchistan. The chains occasionally
approach within a few miles of each other, but are often over 100 miles
apart, They are sufficiently close to prevent any serious error in the map-
ping of the countryasa whole, but the work of the actual surveyor requires

% ¥ide section VII of Past II of the Report.
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to be tied within much narrower limits, and the first operation necessary when
any area has to be surveyed is to throw out from the bases supplied by the
Great Trigonometrical Survey a number of points, by means of less rigid
triangulation, over the whole area to be dealt with. This operation is called
tertiary triangulation and is carried out by the staff of the topographical
or other party told off to make the detail survey, the object being to
provide the detail surveyor with fixed points sufficiently close together to
enable him to carry out his survey correctly. This triangulation has, fre-
quently in undulating wooded country, and invariably in the plains where
cadastral surveys are to be made, to be supplemented hy theodolite traverses
which are carried at close intervals all over the country, generally fo]lowing"
approximately the village boundaries and fixing all the village trijunctions.
The traverses are connécted with the triangulation, the angles at all the
traverse stations are measured with a theodolite and the distances between
the stations by means of chains. From these angular and chain measure-
ments, corrected with reference to the triangulated points, the correct position
of each traverse station is computed. By these methods sufficient fixed points
are provided to enable work on any scale being carried out.

32. The principal and secondary triangulation stations are substantially
: built, carefully marked and described,
and generally have been kept in fair
repair, but some have in course of time disappeared. The tertiary stations
are carefully described, marked by a sunken stone and covered by a cairn'of
stones, or by a circle ( (@) cut in the rock itself where such exists. Intersected
points, though shown in the map, are not necessarily permanently markéd on
the ground. Traverse stations or a sufficient number of them are marked b
stone prisms, or cylinders of pottery or of corrugated iron, sunk partially i
the ground. The preservation of all these stations is of the greatest 1mpor1:}

ance.

Triangulation stations.

33. From the data thus supplied the topographical surveyors prepare their
maps in the field by plaaetabling, cutting
in their positions on the planetable, on
which the trigonometrical and traverse points have already been plotte&: by
rays drawn from such points after the
table has been placed perfectly north and
south. From the positions so fixed they sketch in the surrounding country

fixing each point or feature by three or more intersections from different:
planetable stations. They also fix the height above sea level of their position
by means of observations taken from it
with a clinometer, (of which the Survey
of India has a special pattern,) to surrounding trigonometrical points, the
heights of which are known, and in this way they are able to fix the heights of
other surrounding objects, Thus the approximate heights of a great number
of points are obtained and approximate contouring at 50 feet intervals is carried
out., This system of contouring was only introduced between 1880 and 1890.
Very few of the existing maps have the hill
. features and undulations shown by even
these approximate contours, hill sketching or hachuring having been up to

Detail surveying.

Planetabling.

Clinometer,

Contouring.

———
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that time considered quite sufficient. The clinometer now enables a
surveyor easily to fix an alfitude within 10 feet, and with even much
gyeater acouracy where trigonometrica] heights or levels are numerous.

34. Topographical surveys have, as a rule, been made on the scale of 1 inch
Scales of survey. =1 mile, but, in considerable areas, for
example in Bombay, the scale employed
was 37 = 1 mile.

Cadastral surveys carried out by the Survey of India have all been made
on the scale of 16 inches = 1 mile, and are purely chain surveys. In former
days revenue surveys, as they were then called, were made on the 4-inch
scale of large areas, each village being surveyed separately, but the maps
were never published on that scale.

In some of the more remote parts of India, or where the country was af
the time of little importance, surveys were conducted on the scales of 2 miles
aud even 4 miles to the inch.

From the surveys so made the existing maps of India have been prepared,
the standard scale for topographical maps being 1 inch = 1 mile.

35. Topographical maps are now jssmed in © standard sheets,” each
of which measures a quarter of a
degree of latitude by half a degree
of longitude, and covers roughly 540 square miles of counfry ; they have
heen prepared by one or other, or by a combination of two or more, of the
following methods i~ |

(1) by enlargement from surveys on the 3” scale (in very rare cases and

for special purposes) ; A

(2) - by reproduction from surveys on the 1 scale ;

(3) by reduction from—

(@) topographical surveys on the 2-inch scale;
(b) old revenue s s » Aeinch scale;
(¢) forest » s 5 4-inch or other scales; \
(d) cadastral surveys on the 16” scale, or from locally made revenue
surveys on larger scales.
reproduced by photo or helio=zincography and are
1” scale, but in special cases on the 2.”

Standard sheets,

The maps have all been

-published generally on the
36. The result of the employment of so many different methods of prepara-
tion is a want of uniformity and complete-

ness in the existing maps of India. But
as o natural corollary, that the amount of work now necessary
for the revision of the maps, and the production of an up-to-date series, will
vary with the quantity and quality of the materials already available. The

uired will also vary with the value of the old surveys,

.expenditure now req ' :
and for the purpose of our estimates we divide the work to be done into the

Different classes of revisional operations.

it follows,

~ following four classes :—

Survey—Where there are nomaps on the one-inch scale, or where there
gre not sufficient {riangulation or traverse data, and a new survey
will thus be necessary, we class the work as Survey.”
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Resurvey—Where the actual field survey must be newly made, bat
trigonometrical data are available, we class the work as “ Re-
survey.” In many of the areas so classed the existing maps
may be expected to afford a certain amount of assistance.

Revision—Where the existing maps have been prepared on more modern
lines, and no great amount of change need be anticipated, we
class the work as “ Revision.” In this case it is hoped that
specially printed copies may be found capable of being actually
revised in the field, all additions and corrections being shown on
them and the hill shading being converted to contouring. If,
however, it is decided to print the maps in colours it will probably
be necessary to redraw the great majority of the sheets.

Supplementary Survey—Where maps have been, or can be prepared

from reductions of cadastral maps, we consider that, before final
adoption as topographical maps, they require examination on the
ground : this work we call *Supplementary Survey.” Maps so
prepared require considerable examination in the field, as the
surveyors, working on large scales for revenue purposes, do not
always show the topographical features with sufficient distinct-
ness to enable the compiler of the reduced map to distinguish be-
tween the featurcs which should be shown and those that should

be omitted.

1t will be found in chapter VI that the areas, which fall under these four
heads, have been calculated after a careful serutiny of the existing maps of
the country. The estimates of the cost of the revisional operations are based

on these areas.
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CHAPTER IV.
Present Organisation of the Survey of India.

37. When the Survey Department was reorganised after the amalgama-
tion of 1878, the superior staff was divided
into a Senior and a Junior Division, the
former consisting of the Surveyor-General and a Superintendent of Revenue
Surveys, with a fixed number of Deputy and Assistant Superintendents ; and
the latter of Surveyors and Assistant Surveyors of European parentage.
The officers in the Senior Division drew fixed pay at rates from Rs. 500
upwards, the old system of “staff pay ” in addition to Military pay and
allowances, having been abolished in 1874. In the Junior Division the
Assistant Surveyors drew from Rs. 120 to Rs. 250 per month, and the
Surveyors from Rs. 300 to Rs. 500.

Organisation in 1879,

38. In 1884 the question of the admission of natives* of India to the
Aduission of natives of India to the Jusior 9 U0I0r Division was raised.  Strong ob-
Division: jection was made to the proposal by the
heads of the Department for the reason that while natives were quite fit for the
subordinate work of actual survey, they were unsuited for the duties required
from -the supervising staff, which involved energy, physical endurance, tact,
and initistive. The Government of India decided,} however, on grounds of
economy and of the necessity of testing the competence of natives in higher
posts, that in future one appointment in every four made should be reserved
for natives of India, who should receive the same pay as other officers of the
Junior Division, and should be recruited by examination to which no candi-
dates should be admitted who had not passed the Universities’ Entrance Exa-
mination. The Surveyor-General was also authorised to promote deserving
sub-surveyors, provided they were sufficiently well educated, and passed the
examination to which other native candidates were subjected ; and it was left
to him to decide whether the examination should be strictly competitive or
whether a power of selection among the passed candidates should be reserved.

his decision, with the reasons for it, was referred to, with approval, by the

Public Service Commission of 1886-87 three years later.

39, The sanctioned organisation of the Department at the time was
described by the Commission as consist-
ing of the following staff :—

Organisation in 1886.

Nuamber of
officers.

Administrative Staff 3 Surveyor-General and two Deputies (Res
venue and Topographical Branches),
, Deputy Superintendents 32 in four grades.
Senior Division
Assistant ' 17 in two grades.

Surveyors - 50 in four grades.
Junior Division '
Assistant Surveyors 85 in three grades.

Sub-Surveyors, about 500 on Rs, 10 to Re. 110 per mensem.

* By natives we mean persons of Indian descent, as distinguished from persons who are natives under the

statutery definition only.

4 Revenue and Agricultural Department letter No. 683-S., dated 1kth December 1884

[18urC] H
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The officers of the Senior Division were partly military and partly eivil
in the proportion of 3'2 to 1. Out of 46 officers actually employed in 1886-87,
39 were non-domiciled Europeans, 6 were domiciled Europeans and one
was a Eurasian. Of the officers of the Junior Division five were non-domiciled
Europeans, 93 were domiciled Europeans, 33 were Eurasians and two
were natives, both promoted for special services in connection with the
Afghan Boundary Commission.

40. The Commission did not feel at liberty to deal with the question of

o Reconmendations of the Publio Service Cou- number of Royal Engineer and other

military officers to be employed in the
Survey, but suggested that they, along with such specialists as might be re-
cruited from England, should be regarded as forming a distinct branch of the
service, with pay, furlough and pension adjusted to the requirements of a
service so recruited. A farther suggestion made was that the posts then held
by the Junior Division should be amalgamated with some posts surrendered
by the Senior Division, so as to provide sufficiently attractive prospects for a
service locally recruited, the pay, furlough and pension rules applicable to
which should be adjusted on the principles indicated by the Commission in
respect of other services recruited in India. The Commission was led to
the conclusion that the objection to the employment of natives in the Junior
Division was not based on their inability to perform the technical duties de-
volving on the officers of that division, but arose from the doubt whether
natives could be found with the requisite qualifications for controlling subor.
dinates and exercising sound discretion in the expenditure of funds and in
the dispensing of patronage. This doubt the Commission did not share, and
recommended that admission to the Junior Division (or Local Service) should
not be confined to special classes of Her Majesty’s subjects in India, and that
it should be regulated by competition among selected candidates, and excep-
tionally by promotion from the Subordinate Service.

41. The views of the Commission were generally accepted by the Govern-
ment of India, but it was not till 1895,
that orders® were issued to give effect to
them. The staff of the Department was by these orders divided into three
distinct services :— :

(1) The Imperial Service ;
(2) The Provincial Service ;
(3) The Subordinate Service.

The Imperial Service was to consist of officers who had been oither
transferred from the Army or recruited directly from England, and future
appointments to it were to be made by selection only. The Provincial
Service, on the other hand, was to be recruited exclusively in India, appoint.
ments being made by examination in India. Ten appointments in the exist.
ing Senior Division were transferred to the Provincial Service, and the re-
mainder of that Division, together with the administrative appointments at
the head of the Department, constituted the new Imperial Service. The line
between the Provincial and Subordinate Services was drawn immediately
below the existing Junior Division, which, with the fen appointments transe
forred from the Senior Division, formed the new Provinecial Service. The
Subordinate Service remained, as regards appointments, grades, pay and re-
cruitment, in every respect on the same footing as before.

Reorganisation of 1895.

* Resolution No. 6-64 (Land Surveys), dated 27th March 1893,
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" The effect of the reorganization was as follows :—

— ——— — 0Md strength, New strength.
Rs. Re.
{| Surveyor-General U 1 at 8,000 1 at 3,000
Deputy Surveyor-General S 11, 2200 1,, 2,200
es’) Superintendents e ... | 1st grade we | 3 1,600 3, 1,600
;% Ditto Voo we|20d ol 7, 1,300 6, 1,300
Tg‘ Deputy Superintendents oo 1t we| 9% 1,000 7 , 1,000
E Ditto v {20d wee| 9, 850 7. 850
Assistant Superintendents e [ 186 veo ] 10, 600 7, 600
L Ditto v {2nad oo | 10, 500 8, 500
Total s cver g;) 4-:(-)
¥ ] Extra Deputy Superintendents ... | Ist grade - il -; at 800
\ Ditto v |20d e il 3, 650
Extra Assistant Superintendents .., | Ist ,, el 3at550 3, 550
e Ditto ee | 20d ve | 55 500 6 ,, 500
'g Ditto v |81d w| 72 450 8 , 450"
; ?ﬁ 4 . Ditt» v {4th . | 10 ,, 400 13 ,, 400
‘ -§ Ditto e | Bth o | 15 ,, 350 15 ,, 350
& Ditto o |6th | 205, 300 20 ,, 300
fub-Assistant Superintendents .., {1st ,, | 22 ,, 200~10~250 | 22 ,, 200—10—250
Bitto we |20d 4 e | 24 4 160=—8—200 | 24 ,, 160—8—200
‘ L * Ditto e | 82d o | £6 5, 120~~8-=160 26 ,, 120—8~-160
He — —_
e Total ] e 132 at an average pay {142 af an average pa
! of Rs. 272 per of Rs. 293 pe
j mensem. mensem,

I
I

T Financially the result was that, while the total number of appointments
" pemained at 182, the monthly cost was reduced from Rs. 82,727 to Rs. 80,626,
Ct thus effecting an annual saving of Rs. 25,200.
p; Wehave given the above figures in detail because the sanctioned strength
. of the Imperial Service still remains at 40, though there are actually at present
42 officers employed, as the process of transfer of 10 posts to the Provincial
| Service is not yet complete. Some additions have been made to the Provincial
i Service, the sanctioned strength of which is now 159. The officers of this
Service in the two grades of Extra Deputy Superintendents and the six
grades of Extra Assistant Superintendents are gazetted; those in the three
grades of Sub-Assistant Superintendents drawing from Rs. 120 to Rs. 250
.are not gazetted.
42. The method of recruiting officers of the various classes is as follows :—
Imperial officers are recruited from the Royal Engineers, the Indian
Army and in special cases from England,
‘ by direct appointment by the Secretary
.of State. There are also in this branch of the Service at the present time four
officers transferred from the Bombay, Madras and Forest Survey Departments.

Recruitment=-Imperial Service.
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Royal Engineer officers are eligible for appointment after their arrival
in India, provided they have less than five years’ service in the corps, and
are not senior to any Royal Engineer officer already appointed.

Indian Army officers are eligible after final admission to the Indian
Army, and are appointed on probation for one year, at the end of which
time tliey must pass a departmental examination before they are finally
admitted to the Department.

Royal Engincer officers can revert to military duty at any time, but
Indian Army officers cannot revert to military duty after 10 years in the
Department. There is no definite rule as to the proportion of such officers.

43. The Provincial Service is recruited after examination in India

Candidates receive permission to sit for
the examinations (which are held simul-
taneously at centres convenient to the candidates,) frém the Surveyor-
General. They were at one time, if natives, required to have taken a degree
at an Indian University, but the educational standard has recently been |
reduced to the passing of the First Arts examination. Europeans (Statutory
natives) must have passed the High School Pass examination or the First .
Arts examination, and must be between the ages of 18 and 22, while for |

Recruibment—Provincial Service.

natives the age limit is 24. The examination is not strictly competitive, |

but the appointments are almost invariably given to those who qualify in
order of seniority, é.e., in accordance with the marks obtained ; the Surveyor- |,
General, however, has the right to select from thosc qualified, the candidates
who, he considers, for other than actual book knowledge, are likely to prove \fi
Provincial Service 25 natives. The highest of these were in the 5th grade of
Extra Assistant Superintendent on Rs. 350 per month. Of the twenty-five,
twelve had been promoted from the subordinate ranks into the Provincial
Service, and thirteen appointed to it direct, but of these thirteen, six are ‘still ’
on probation. There is only one graduate in the list, and the educational
qualifications of the men appointed by promotion are not as a rule high.

All Provincial officers are appointed on probation in the first instance,
and none are permanently appointed until they have been one year in a field |

the more valuable officers, On the 1st of January 1905 there were in the 27 A

superiors.

party or similar position, and have been well reported on by their immediate }

44.. The Subordinate Service is purely native and is nota fixed establish-
ment as the Imperial and Provincial
. Services are. It consists of men who-
have been as a rule recruited, under the orders of the Surveyor-General,
by officers in charge of parties and trained by them as sub-surveyors, com-
puters, draftsmen, ete. There is no fixed rate of pay for such men, but it
is recognised that Rs. 100 per mensem is the maximum ; they are all brought
on as temporary hands in the. first instance, but after some years, if they-
prove competent, they are made permanent. The regulation of pay within
the limit of Rs. 100 is entirely in the hands of the Surveyor-General.

Recruitment~—Subordinate Service,

According to the evidence given to us, men of the subordinate service are
usually enlisted as apprentices by the officer in charge of each party and
are trained in the party, and this is probably as good a method of enlisting and

training men for the peculiar work of survey as can be devised. Some years ago

{
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-orders were » issued for the training of all such ‘menat Dehra under the super-
vision of the Superintendent, Tngonometncal Surveys, and officers in charge
of partles ‘were .directed .in the first jnstance to’indent on. him for trained
,..Tuen, or to send to him for training men whom they had themselves enlisted.
_ lThe local enlistment and training of apprentices were not allowed, except in
- specml clrcumstances, and with the sanction of the administrative officer.
These orders, we are 1nformed are no longer in force, and we refer to them
1o ‘point out our objection to any such restrictive system: Ifan extended
programme of work is sanctioned, it must be part of the policy of the De-
nartment Ao enlist surveyors locally as far as powble, and we have observed
ith ng.tgf&qhqn that to some extent this is now done, a certain number of

‘i Bm'map hemg employed in Burma, of Madra.ssns in Madras, and soon. We
. arein favour of giving ¢ ofﬁcers in charge of partles a free hand to enlist the
best men t.hey can obtain, and to employ them on the temporary list, tra1mng

wthem in, the parties o drawing work during the recess and in the field there-

S aft@p ‘Whether the ostablishment of trammg centres may eventually be
‘ 1,ngcexsary isa questmn e would leaye for the future. At  present we do not

.. Hnd;that any slehopte organisation for the purpose is necessary, and ‘would
" }rave the present system of recruitment by each party in force.

45. The dmtnbutlon of the Imperial and Provincial Staff and also of sur-
: " veyors and sub-surveyors on January 1st,

ads i

stt ibution of present staff.
R 1905, was as follows :—
< SURVEYORS AND SUB-SURVEYORS.
. N " Tmperial Provincial
Cenftg oppel T |  Offcers, Officers, ‘ :
X ) ’ I * Permanent. | Temporary.
@iy sam :
i
Heed-quarters (including Dramn(ig b 17 osy Cees
.Offige, but excluding Superintend- o .
erﬁqegf Trigonometrical ‘Branich ‘ "
snd Forest Surveys)
;.. Ie [ 8 e e v . .
& 'I:ngonometncal Survey w| ~ 8 15 2 4
Cadastral Surveys ... 5 38 | 42 11
l‘ Q‘Edm Sweys - sen son } 4 i 18 91 ; 109
| Frontler md Mlhtary vaeys 6 " 18 29 | 18
”Tapogxaphxcal (gther than froptxer) 1 -8 56 66
nder instruction ... 2 20
bn l&ve, ‘ 7 ane 0--4 . 4 1 .
RERRRE I IS . o : . . . . B ‘
[vmncie‘s - ) LI 1 6 ser (Y1) o
v hotal | e 169 ) 220 §°§8
}v. .

k

cAn aqpppnt by, the Snryeyor-General of the dnt1es of the dlffenent officers
of . the . Pepertment and of the system on whlch survey partxes are orgamsed,
will be found in Appendlx A to this report '

N
AG1RIG L
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CHAPTER V.
Cadastral, Forest and Miscellaneous Surveys.

46. Before discussing the future programme of topographical work, it will
be convenient to state our views on the
subject of the conduct of cadastral and
forest surveys, on which at present a considerable part of the staff of the Depart.
ment is employed.

Preliminary.

As regards cadastral work, we have been asked to report whether it is so
carried on in different provinces as best to allow of its utilization for topo-
graphical work, and, if not, whether it would be advisable to adopt a different
system ; whether such utilization results in any substantial economy as com-

pared with a fresh topographical survey ; whether professional agency should be -

utilized for the supervision of cadastral work, and ho¥ far the same agency
could be employed for the maintenance of topographical maps. We have also
to consider how far the demands made by Local Governments for the services of
the Survey of India for cadastral purposes are likely to affect the topographical

programme.

There is at present no uniform system for the conduct of cadastral work f i
arrangements vary from province to province, and range from complete d er
dence upon the Survey of India to entire independence of that Departmen ]
is necessary, therefore, to refer to the different systems in force before sel.:
out our conclusions. 1n

47. Madras has its separate Survey Department which has upk, .

gone some reduction in recent ye|
& and which may be further chang,
connection with measures for the reorganisation of the Land Records & B
The establishment is controlled by a Superintendent, who works undel® £,
Board of Revenue in the Settlement Branch, and has under him 3 DTthe

Cadastral surveys in Madras.

and 12 Assistant Superintendents. uty

The gross cost of the Department in 1503-04 was Rs. 6,60,000, and thi
cost after deducting recoveries on account of the survey of P1:0pri’fa tary ol
and of work done for District Boards, was Rs. 3,80,500. y

The Department undertakes the cadastral survey or re-survey of dis
coming under settlement. The work is based on scientific lines, and is ¢
out with a minuteness not found elsewhere. Each field {s plotted on 3 sep.
pagein a register, the scale of survey being 80” to the mile for ficlds un
acres in area, 40" for fields between 5 and 20 acres, and 16” for larger fi
The results are compiled into village plans on the 16” scale for reductio
photography, and issue to village officers on the 8" scale. From the v by
plans taluk maps onthe 1” scale, and district maps on the 1” op 1 scale){lge :
prepared, and reproduced locally. Notwithstanding the care taken in::re
preliminary operation, there must be many opportunities of error in tlﬁe
process of building up field plans into village maps, and of compiling the
latter into taluk or district maps, and such attempts as have been made t:
utilize the Madras maps by the Survey of India have not hitherto béen

suocessful.
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The cost of survey is frequently high, as might be expected, and reached
in Ganjam the high figure of Rs. 406 per square mile. On an average
of 20 districts the cadastral survey has cost Rs. 162 per square mile, apart
from Rs. 84 per square mile for demarcation. In four districts which have

"been re-surveyed the average cost has been Rs. 62 per square mile.

The Madras Survey which is entirely independent of the Survey of India
affords advice and assistance in the revenue surveys of the Native States in the
Presidency. It does not appear probable that any demand for the services
of the Survey of India will be made for cadastral work in this Presidency.

48. In both these States there are Survey Departments in connection
with the settlement; but we have not

Cadastral surveys in Mysore and Hyderabad. . . . )
enquired particularly into their methods

of working. In Mysore the existing topographical maps are quite good

enough fore direct revision without reference to cadastral maps ; in Hyder-
abad the cadastral maps, while useful for revenue purposes, are admittedly
not prepared with such accuracy as tobe of any assistance in connection
with a topographical survey.

49, All cadastral work in the Central Provinces is performed by
local agency, working on fraverses made
by professional parties. Apart from the
traverses, the work is done entirely independently of the Survey of India,
though some members of the Provincial branch of the Survey Department
have been placed at the disposal of the Administration for its assistance in

Cadastral surveys in the Central Provinces.

‘the operations. The traverse work was practically finished a few years
.ago. Since then the detachment engaged on it has been gradually replaced
‘by a small topographical party, which is now employed in compiling

topographical from cadastral maps and supplementing them by actual
survey in the field. The local maps are utilized with benefit to the economy
of the operations, but the country isnot one in which cadastral work can

greatly facilitate a topographical survey.

~ B0. The Presidency of Bombay formerly had a separate Revenue

Survey Department which, after some
discussion, was finally broken wup in
1901, after having been employed since 1847. During that period the

Cadastral surveys in Bombay.

‘ survey extended to the whole Presidency, except to lands that were wholly

or partially revenue-free, and as the same Department was responsible for

" both survey and assessment work, the maps (on the scale of 8” or 16” to

the mile) were prepared so as to give every assistance to the assessing
officer, and particular attention was paid to a careful and elaborate classi-
fication of soils. The Land Records Department is now responsible amongst

" its other duties for the maintenance of the maps, and the Director has, as
‘his Assistants for the purpose, four Superintendents, three of whom are

former officers of the Bombay Survey Department. Under these again are
District and Circle Inspectors, but the organisation of the Land Records

Department in this Presidency, as in Madras, will probably require further
modification or strengthening. .

In 1873-75 an attempt was made to utilize the cadastral maps of Bombay
for topographical purposes, and was most carefully and thoroughly presecuted
for two years, but without success. The cadastral work was found very
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defective outside the culturable area ; the village maps could not be correctly
joined together, and it was agreed that the expense of the operations was
greater than the making of a new suarvey. The existing topographical maps
in this Presidency were in consequence prepared, and they can now be
revised without reference to the work of the former Bombay Survey Depart-

ment.

51. Inthe Punjab and North-West Frontier Province all cadastral work
Cadastral surveys in the Punjab and North-West 1S carried out by the Settlement Depdrt-
Frontier Province. ments without any assistance from the
Survey of India, except in some cases where the work has been preceded by
a professional traverse. Great attention has always been paid to the training in
survey of Jocal establishments, and to utilising for survey purposes the services
of patwaris, who are a well paid and, on the whole, intelligent set of men. A
method knownas the “ square system > of survey has been developed, which,
it is claimed, has the advantage of enabling a close check to be kept on
the work of the non-professional surveyors and of restricting any errors they
mdy make within narrow limits. The system is not a professiona’l one, but
the village maps have been found sufliciently accurate in unbroken ground
in the plains for utilization in the preparation of topographical maps after
a traverse picking up the trijunctions and base lines has been made to ensure
the plotting of the reduced plan of each village in its correct place on the
general map. Without this it would be impossible to make a general map
of any large area that would be reasonably accurate. As a rule, this
traverse has hitherto followed the cadastral operations which it ought
to precede. One advantage of the square system appears fo lie in enabling
a ‘comparatively simple and inexpeusive traverse to suffice. The cost of
cadastral surveys in the Punjab cannot be disentangled from the total
cost of settlement operations in each district. The figures given us shew
rates varying from Rs. 208 to Rs. 15 per square mile, exclusive of the pay
of the patwaris, but they are obviously and admittedly unreliable. '

52. In the United Provinces there have been more variations of system
than elsewhere. In earlier times cadastral
surveys were, as in the Punjab, carried
out by the Settlement Department, but no attempt was made to train
the Patv?aris, the work being done by amins. At a later period after
1870, a large number of districts were cadastrally surveyed by the Survey
of India,and the maps made over to the Settlement officer, In the Benares
"settiement the procedure was carried a step further, and the Survey
j)epartment charged itself with the preliminary preparation of the record
of rights. The last districts in the plains surveyed on this system were
Basti and Gorakhpur from 1883 to 1888, where the cost of the cadastral
‘s.uri'ey with the record of rights and statistical statements fell at Rs. 226 and
Rs. 178 per square mile respectively, the cost of the cadastral survey aund
record of rights, excluding statistics, being in the Basti district Rs, 184,

Cadastral surveys in the United Provinces.

Before these settlements were finished, the question of devising means
both to simplify and to cheapen the operation of reassessment, had been under
consideration, and the assistance of the Survey Department was dispénsed
with in most of the other districts under settlement, whilein a few the experi-

-
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ment of using patwaris as the survey agency under the supervision of the
Survey of India was introduced. In some districts of the Meerut Division,

and in the whole of Southern Oudh, no general resurvey was attempted. The
old maps were corrected by the village agency, and were found to be suffi-
ciently accurate for assessment purposes. Some years later, however, a reaction
began in favour of greater strictness; the services of an officer of the Survey
Department were obtained to assist the Land Records Department in the more
efficient training of the local agency ; the old maps were subjected to a more

rigorous test, and in most, if not all, the districts coming under assessment,

a new survey was made, thé patwaris being. now trained to act as surveyors,

The cost rates of such surveys, from which the pay of patwarisis excluded,

have varied inrecent years from Rs. 28 to Rs. 76 per square mile, and the-
average cost of the traverse has been Rs. 27-8-0 per square mile.

The maps prepared in the course of these surveys have been utilized
satisfactorily in tho compilation of fopographical maps, though a slight
amount of supplementary survey is necessary. The officer of the Survey
Department lent to the Local Government is now styled Superintendent of
Provincial Surveys; he carries out traverse surveys of which the Imperial
Government meets the cost, and he isin charge of an Imperial Drawing
Office in the Provinces, where reductions of cadastral maps are made for topo-
graphical purposes. Under him are Provincial officers of the Survey of
India, who are now employed more on Land BRecords work than in carrying
out new surveys. The cadastral work of these Provinees has, however, for the
present come t0 an end, and in districts now coming under re-settlement
it hasbeen found sufficient to use the old maps without a resurvey. The
retention of the services of an Imperial officer and of some of the Provincial
officers will, we understand, not be insisted on by the Local Government,

53. Bengal is the only Province in which original cadastral surveys
are mow being prosecuted on a large
scale. The operations are directed by an
officer of the Survey of India under thetitle of Superintendent of Provineial
Surveys, and the establishment is entirely recruited by and officered from the
Survey of India. The Board of Revenue settle the programme and the Superin-

Cadastral surveys in Bengal,

- tendent is responsible to them for carrying it out, and to the Surveyor-General

for keeping the work up to professional standards. A large Drawing Office at

" Calcutta under his control prepares reductions of the cadastral maps for issue

as preliminary editions of standard sheets on the 1” scale, and has presses
attached to it for the reproduction of the cadastral plans by the Vandyke
process. (In one distriet in Bengul a cadastral survey is being carried on under
the supervision of a Settlement officer, but that procedure could not be ex-
tended to the large programme which is in contemplation.) By careful admin-
istration and minute attention to details, the Superintendent of Provincial
Surveys in Bengal has reduced the cost rates to a comparatively low figure.
The survey of Orissa cost Rs. 181 per square mile, and that of Durbhanga
Rs. 201, while the outlay on the more recent operations in Bhagalpur was only
Rs. 82, of which Rs. 58 was for survey proper and the balance for recorde
writing. One of the advantages of working on anextended scale and with a
settled programme, is that the whole organisation is gradually improved, and
work is done both more cheaply and more efficiently,
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The arrangements for meeting the cost of cadastra) work are peculiar
in Bengal. Elsewhere the Local Government is lable for the outlay (except
for the cost of traverse surveys) ; but in Bengal, while the arrangements
vary somewhat in their details, it may be said generally that the cost is

shared between the land-holders and the Imperial Government,

54. In Assam cadastral surveys have been carried out by 100&1

agency with the assistance latterly of

, Provincial officers of the Syr

| ‘ vey of

India. For the present, however, such surveys are practically at an{md
b

Cadastral surveys in Assam,

and no further cadastral operations on a large scale are likely, unless it -

be decided that the districts of Cachar and Sylhet should be gupye ed. A
small Drawing Office is maintained at the expense of the Imperia] Grovzl.n . ,
at Shillong for the preparation of topographical from cadastra] ma sr.ngnt
the cadastral surveys in this Province are i‘requently SO fragmentary Eha’t t}lll

standard sheets prepared from them are useless, and the retention of the ofﬁcz

at Tmperial expense appears to be unnecessary. The Vandyke process hag
recently been introduced for the reproduction of village plans.

55. Original cadastral surveys in Burma are carried out by the

Survey of India, and one of the Im.

. perial parties, No. 7, is at present p]
at the disposal of the Local Government for that purpose, itsp expenl()iileiiz

being charged to the Local Government. It is now engaged in the survey of
the Pakokku district, of which some 3,000 square miles remained for co y \
tion in 1904. The estimates of the time required for this work var mpe;
there are some large tracts still to be surveyed in Thayetmyo and o] .Y,han
for which the services of the professional party may be required ; bus: ZnT::;

the programme is extended, it would seem ;
A ) probable that in ;
the work will come to an end. 10 HIVe or six years

Cadastral surveys in Burma,

No record-writing is done by the Survey of India in Burma
alone are prepared; they are printed as a rule at Calcutta
made over to the Revenue authorities in Burma. ’

The maps
and the copies

. Owing to the nature of the country, the work is much
Burma than in Bengal. 'We have no figures of the cost
following rates for the work done in 1901-02 appear not t
estimate of the outlay :—

more expensive in
per district, but the
0 g1ve an excessive

Upper Burima.~—Traverse survey Rs, 57, Cadastral survey Rs. 115.,., Tots) Re. 172

Lower Burma.~— Do. 172, do. 200 ... do 301
Some simplification has since been introduced in » '
where scattered blocks are made over to the Departmeli(t) ft(})i?sﬁ(;?dif’ but
must necessarily be high when worked out on the area actuall sz ore i \
detail. Last year we are informed that in one district, Wherey b lt‘VOYed in
scattered blocks alone had to be surveyed and connected by tra,ls ant angd
rate rose to over a rupee an acre. verses, the

The maintenance of mapsand the survey of extensions of
(known in Burma as *“Supplementary ** survey,) are amongst the
ant of the dutiesof the Land Records Department. Annug) Survem
tion are required in Burma for assessment purposes, and the y:

Department is more strongly organised for survey work thap iy a
0y othep

x

e
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Province; while suitable arrangements have been made to give the staff an

extensive training in actual survey work. The Director of Land Records

has an assistant, who was formerly a Provincial officer in the Survey of

India, and under him are 32 Superintendents, of whom 8 are seconded Survey
of India officers. Below these again is a strong staff of Inspectors and Sur-
veyors. Burmans are employed both in the lower grades and as Superinten-
deuts, and appear to give satisfaction. Application has recently been made to
increase the staff and improve its prospects, as it is insufficient to cope with
all the work involved in both maintaining existing maps and records, and
completing the survey of the rapid extensions of cultivation.

The division of the work of new survey between the Imperial establish-

‘ment and the Land Records staff is made on the principle that “ when

such surveys are extensive, the work should ordinarily be leff to the Survey of
India parties, while the Land Records Department should limit itself to such
small extensions as can be undertaken by the regular staff under the supervision
of the Director and his Assistant.” But in 1889-93 surveys on a very large
scale were made by the Land Records Department over an area of apparently
some 6,000 square miles in Thayetmyo and neighbouring districts, survey
parties being organised on the model of Imperial survey parties, and Burman

surveyors being freely employed.

56. These accounts show sufficiently for our purposes the arrangements
made in different Provinces for the pro-
secution and keeping up to date of cadas-

Extent of future cadastral programme.

‘tral surveys. It doesnot appear, as far as we ean gather, that any serious de-

mands are likely to be made on the Survey of India for cadastral work in the
near future except in Bengal. In Burma the programme of original cadastral

“work on an extensive scale, for which alone it is desirable to employ pro-

fessional parties, will be completed in a few years, and in other Provinces
juch work as remains to be done, is small in extent or is of a character for
which thc Local Government is itself prepared to arrange indepgudently of
;‘.he Survey of India.

57. The question of utiliziog cadastral maps made in the future for topo-
Comparison of the various systems of cadastral graphical purposes is therefore not onc
surveys. of great importance, but we may
state our own view briefly regarding the various systems in force. Where
there is a large amount of original survey to be done, where there is no
question of training a local agency in surveying, and where a continuous
programme of operations can be carried out, uninterrupted by the exigencies of
settlement, we have no hesitation in saying that the Bengal system is the best,
It ensures that the work is up to the best professional standards, and it allows
of the gradual perfecting of the organisation in allits details, a most important
matter from the standpoint of economy. It stands to reason that a
trained es‘ablishment, moving on regularly from district to district, must gain a
facility in execution on the part of subordinates, and an experience of organisa-
tion on the part. of supervising officers, that are lacking when the greater part
of the estzblishment has to be trained, as each new district is taken up. The
excellence of the arrangements pow made in Bengal, is an example of what can
be done, and we think that the rates of survey there compare very favourably

_with those of the United Provinces and the Punjab, when the exclusion from
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the accounts in these Provinces of the i ors i
consideration. Tt is only, however, in Panc:alp:Ii;:: ltll;zuzz(;{ﬁ;.s 18 taken fnto.
?eferred to above apply fully; and while we are decidedly in fl ons we I%a.ve
1ng professional agency in the supervision of cadastral Wox?’kl in aV(;lll' " l'nilhz-
Wwe recognise that circumstances are very different elsewhere ai;ldc :v(:)(:ﬁglimns’

) eave

Local Governments a free hand in decidine wheth
eciding v ili
ot Ing whether to utilize such agency

With reference to the organisation of Land Record
may also state that by far the most complete ang eﬂ?
survey work is concerned, is that of Burma, and its efﬁ('z .
l?l*gely due to the extent to which it is officered from themgncy s 1o dount
'zlhe Local Government would greatly regret to see th; ‘“’-"_’ey of India.
interfered with. 18 Source of supply

Departments, we
fent, in so far ag

5 ods ST
58. As regards the utilization of cadastral work for topographical {
o . al purpo
Utilization of eadastral sarveys for topog i it h P P S
pographical as been o
assumed up to quite |

maps.
rec v

conducted on Fhe large §cale of 16” to tﬁztmilf,ltzot?g’thz-hzn surveys Vf’ert v
f:)r t.jopogl’aphlcal, or indeed for any purposes would be ruer:'y IOPeratlons
lun]alz, where these maps were made by non-professi leqmre-d' _In'th(-._
recognised from the beginning that some slight amou(:;a fpames’ i wa
surve.y was requisite, but elsewhere this was not the ca O.S?Pp lemeniia,ry '
Provinces from an early date, and in Bengal from the da:e, In the United
ment (,)/f cadastral work, reductions of the Professionall o commence.
the 16” scale -Wer.e used for the preparation of standardy Ilirepared' maps oy
further -e{zammatmn in the field. The experience of Burs eets without any -~
first orlglna.tc»'l doubts on the subject, and these were oonpms 0 hav(™
pecame possible to compare cadastral compilations with con.ﬁrmed when z
ical surveys of one and the same tract as in the distr'prevlous “Pograp

< 1ct
course was then .:Ld_opted of publishing maps reduced Oft;. (1)&Ieerut. T
surveys as “preliminary editions,” the production of f;n leadg'S: |
nat  editi

being indefinitely postponed. We i :
definitely any eriterion by which gjod?}(t):rililge 1:hePOSI:1b]e o lay .d(w}
cadastrally. prepared map is of so little use to the Stage ab .thh:
veyor that it is superfluous to g0 to the cost of maki WOPOgraphl?al su
we can only indicate in general terms the advantages : bd ad..reductlon, aL
relying on cadastral maps. It will be understood that e l'sadvanf: e
can be made of cadastral maps, the fact that an accura,t: :::vfrslelzo divect us
survey ha

been made, will always be of materi i
, . aterial assistance to the ¢
: 0bographer owing ¢
(=]

the number of fixed points which it gives him for his work

Advantages of making vse of cadastral maps, 59, The advantages

. of wusi
tions from cadastra] m using redy,

(1) Lconomy. bs ave two—
When a cadastral survey has heen made, (the cost of i
preser.xt. purposes irrelevant,) the further process of req
cm.nbmmg them into o 17 map in level distrie
Crichton in Bengal puts the cost at Rs. 9-
establishment, and does not think it should in an
Capt:jlin Coldstream’s calculations point to Rs. 3 as ayf o . .
Provinces and Captain Tandy gives Rs. 26 for the ;:n;:;e 1r]1: the United.‘
: oo fat Joyg)

R
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country the details on these reduced maps require little further correction ;
and it is in such a country that an original topographical survey is apt to be
expensive owing to the difficulty of working merely from triangulated points
and the consequent necessity of traversing. At the outside, allowing for a
very careful supplementary survey, it should be possible to produce a map
on the 1” or 2” scale at a cost not exceeding Rs. 15 per square mile, and
probably much less, whereas an original 2° survey would cost considerably

more,
(2) Fulness of detail.

It is admitted on all hands that a map on the 1” scale preparved by
reduction from any reasonably good survey on the 16” scale is better than
one prepared from direct survey on the 2” scale ; and much better than one
prepared from a'l” survey. Allthe officers we have met, who were using
cadastral reductions, considered that their work was both facilitated and
improved ; but one important point to be remembered is that it is impossible
for any compiler to know from a cadastral map which are the features of
primary importance to be shown on the final topographical map. The addi-
tional work required we have already indicated in our definition of ¢ Supple-

mentary Survey.”

60. Against these advantages have to

Disadvantages of making use of cadastral maps. .
be set various drawbacks—

(1) Incompleteness, which is of two kinds— q:

(¢) General.—Cadastral surveys do not extend beyond the boundaries
of some administrative unit—usually the district. Every sheet,
through which the boundary of the district passes, has an unsur-
veyed portion ; either this must be filled up from old material
if the adjoining district has been previously surveyed, or a topo-
graphical survey must be carried out up to the margin of the
sheet—a very serious task in many cases,—or the sheet must re-
main blank till some indefinite time, when the adjoining district
is surveyed. It is impossible fully to realise the force of this
objection without considerable experience of the almost hopeless
state of incompleteness of many of the standard sheets compiled
from revenue or cadastral surveys.

(b) Special.—Cadastral surveys do not necessarily extend beyond the
culturable area. Hilly country, for instance, may be marked as
such—* Till ” or * Pahar ”—in the middle of a blank space, with
various streams flowing from it, the earlier course of which is
not delineated. In older times ravines and other rough ground
were often omitted. The supplementary surveyor must inake
a new survey of these, and, if they are extensive, it is as easy and
cheap for him to survey the whole ground as to use the cadastral
map in his operations. |

(2) Delay in publication.—This again is of two kinds. To some extent
delay is inevitable. In some Provinces each village takes two years to survey,
and a further time must elapse before the cadastral maps can be made over to
the topographer. In Bengal the maps are not made over till revised by the

) settlement authorities, but it is hoped to avoid this objection and to expedite
the work, More serious is the delay that ought to be preventible, but that
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seems at present to be incidental to the system. The delays in the Punjah
have been referred to frequently ; in Bengal some topographical maps were
issued 15 years after the cadastral survey had been made ; in the United Pro.
vinces the Superintendent tells us that it will take his Drawing Office five
years to overtake the arrears. This delay may be a mere defect of system
but as it is universal, we must take it into account. ’

(8) Distinctive nature of the two elusses of survey~-Lastly, there is
the fact that the revenue or cadastral surveyor has not the same eye for the
physical features of the country as the trained topographer. This point
may be best illustrated by quoting the rewarks of Dr. Stein, the explorer,
Dealing with Trans-frontier shects, which include portions of British
districts, he says:—

“I can recognise a considerable superiority as regards ampleness and accuracy of
topographical detail in these portions which have been surveyed by Officers of the Survey

Department of India during the Frontier expeditions from 1895 to 1898, I can trace the

superiority of these surveys, e.g., to portions of the Peshawar District mapped on the basis of |

revenue surveys, not werely in the more careful delineation of the natural features of the
ground (hill slopes, streams, ete.), but also in the marking of inhabited sites and minor
lines of communication. Considering that the time and opportunities available for correct
surveying during those expeditions, were far more limited than in the case of the old District
Survey over adjoining ground ioside the border, T can attribute the superiority of those
trans-border surveys only to the fact of the true purposes of a topographical survey havine
been more carcfully kept in view in their case.” °

This drawback is of comparatively little importance in the plaing of Upper
India, bub elsewhere it affects the maps detrimentally.

61. We have clearly indicated in our programme of operations, and in the

Assistance to be derived from cadastral maps in  IAP* attached to our report, the extent to

the topographical revision, which we consider that codastn] nt o
will be of assistance in the revision of the topographical maps of the coungrl;. ,
In the greater part of the plains of Upper India we are of opinion that the §
cadastral maps will be of the greatest use, and that a slight and inexpensive
examination of the reduced maps in the field should suffice to allow of the \
production of excellent” topographical maps. But in the rest of the
country the maps cannot be used in the same simple fashion, and it must o
left to the Surveyor-General to say how far in each case and in what manner
they can best be utilized. As to the utilization of the professional agenc
employed in supervising the preparation of cadastral maps for the ;)ain}:
tenance of topographical maps, the question is not likely to arise undey our
proposals, as we do not contemplate any intermediate arrangement for revisine
such maps. )

62. From the account given above it will appear that cadastra]

. . surveys
Control of cadastral surveys. are in almost every case conducted at
. the expense of Local Governments that
the programme is always, even if carried out by the Survey of Indi, co,nt .
led by the Local Government, and that in most cases the surveys are ,ex rol-
by local agencies entirely independent of the Department, couted
of maintaining the most complete measure of decentralisatio
of such surveys subject to the following remarks.
63. It is essential that all cadastral surveys should be accurately and sojop s
Necessity for a scientific basis for cad;stral sur- ﬁcally connected with the geodetic : ot
veys. of India, and we are in complote urvey
ment with the orders issued by the Government of India i agree.

We arein faVOllr
01n the condyet

: . D 1882 that |
* Vide the map opposite page 115. Provincial maps will be found in Section I of Part I of the Bo i
port, !
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cadastral surveys should be preceded by a skeleton, oras it is now called a -
traverse survey, made by a professional agency. We think that this principle '
should be insisted on; its non-observance at the outsetin the Punjab has
led to considerable difficulty in the compilation of topographical maps in that
province; and is amongst the causes of the delays in mapping, of which
complaint has been made. The Survey Department should, we think, supply
the necessary officers for making the traverse. For the detail survey we
think that Local Governments should have complete control of the arrange-
wents, whether the work is undertaken by Survey of India parties, or is
carried out under professional advice or not. The system followed in
Bengal, where a strong staff of Imperial and Provincial officers is employed
under the general control of the Local Government, is, we think, admirably
adapted to extensive programmes of cadastral work. Under existing arrange-
ments, however, no officers of the Imperial Department can be employed
on the cadastral work of Local Governments without weakening the cadre

available for topographical work and interfering with the topographical

programme, as their places are not filled up. The requirements of cadastral
work are uncertain; in the future they will probably be limited outside
Bengal, and we would not suggest that any additional officers should be added
to the cadre 80 as to be available for such work, if wanted. But we think that
all appointments made for this work, whether of Imperial or Provincial Officers,
should be treated as outside the regular cadre, and the Surveyor-General should
be authorised to employ other officers in place of those deputed. If, owing
to the return of the latter, the cadreshould be over strength, the excess
would be but temporary, as vacancies could be absorbed on the earliest
opportunity.

64. It has been suggested to us that too long a course of service under a
Local Government, free from the dis-
cipline of the Department, is apt to lead,

in the case of Provincial officers, to some falling off from the high standard
gf professional accuracy insisted on by the Survey of India. To meet this

Losn of Burvey of India officers for cadastral work,

ificulty it could be arranged that after a definite time such officers should
¢ither return to ordinary departmental work or lose their lien on the Depart-
ment altogether. Such arrangements have not been uncommon in the past, and
the prospect of obtaining employment under Local Governments is likely to
add to the attractions of the Department for candidates. Many officers, who
are unable to stand the strain and exposure of topographical work, are often
perfectly suited for the conduct of cadastral operations. ‘While we think that
Local Governments would be well advised to employ professional survey officers
to train their establishments and supervise cadastral work, and that the Survey

~ of India should endeavour, as far as its resources admit, to meet demands for

such officers -ve do not recommend any hard and fast rule in the matter. The
Local Goverriments are themselves the best judges whether in the circum-
stances with which they have to deal, if is or is not advisable to employ pro-
fessional assistance, if it can be mad)y u ilable, in their cadastral and Land
Records work. |

" 65. The expense of all cadastral operations should, we think, as a matter
of principle, be borne by the Local Gove
ernment concerned, from the traverse to
the preparation of such compilations from the cadastral maps as are required

Expenditore on cadastral surveys,
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for local purposes. 'We rccognise that owing to the financ:
made with Local Governments, it may not be poS%iblan:lal-
et‘fe(?t ?o tl.liS principle, but its adoption would sepye to I;larli t(l)l 8 . .

a distinction can best be drawn between—(1) maps re f .p(tlnnt at which
local purposes; and (2) topographical maps required forqu red for purely
For the la.tter the Imperial Department should be entire] grmeral I,)urPOSGS-
the expenditure on what we eall supplementary survey sho yl 5’ esponsible, anq
charge to Imperial Funds, Tt is anomalous, under existip u ”be taken ag g
Fake only one instance, that the whole of the charges incurf ; onsements, to
in Bu.rma should be debited to the Local Government, whi] ’ ] on No. 7 Pty
Drawing Office in the United Provinees, where reduet’ionq ef the outlay on the
made, should be an Imperial charge. It should always bel 00 o
Gerfera,l to bring to the notice of the Government of India? o : s
basis of a cadastral survey is not a scientific one, and, wj ro offoen, JCh the
Sm:vey of India are employed, they should be reSPOnsifﬂe terl(?' officers of the
fessional accuracy of the work, But apart from th 0 fm for tho pro.
be completely decentralised and the Loc
of the budget and the programme,

arrangements
ve immediate -

al Governmentg have full control both

66, We have been asked to report on the degreg of
o

aceuracy degj .
Standard of . ¥ desirab
ol mape rd of accuracy of cadastral and topographic-  €ach class of survey le in

consider that
should be shown accurately ; and that iy no Wclz;‘;e"e;']
s

shown on & map issued by the Surve ;
wurvey of India, f
not prepared to make itself responsible. Tt may zle' the acen

iS ShOWn on a map-

is to be carried, For example there is no necessity
so desire, that local survey agencies, such as patwa’r'
ravines or hills when the mere indication of their ’
suffice for all revenue purposes,

67. A scparate Forest Survey Branch under the admjp;
8

- tration of thg‘
:f;);;st ]DCIePartment was first started i:
‘o . »and 1 1873, j o ‘
might be available for geographical purposes, it I order thatits wor

generz.d control of the.Survey Department (exercised t:j:,s brogght under th {
Supemnte.ndent -of Trigonometrical Surveys). Apart fro [f‘z;arlly through the
out by this Special Branch, some forest Surveys were execut de surveys carried:
Department and others by local Forest officials. Orq ® b the Imperia)
work to be undertaken and as to the adjustmen}; of ifsrs 38 t0 the clags of

1888,* and were supplemented op ined i cost were j in
> expla . Issued in
to time. Tn 1599, whon thes Werg) Ined in further orderg 1ssued fro

Forest surveys.

of which were directly under the S
i urveyor-General apq ’
:lelspectﬁ)r General of Fore.sts, it was decided to amalgamat, t;Jlle under the
em all under the Supemntendent“;f Forest Surveys. 1In tp ;erﬁx and place
A ) ¢ Iollo

rveys became g

Survey of India, and it was laid down that its charg ? Integral part the
[=]

€s should be debiteq as

Revenue alld Agl'lcmtm‘&l Department CirCu]uI 16 F 7] d 4 2 J i
NO- =Xy A8 ed ud u l888
y »

Is the arrangements should’

.+ On this Point we-
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follows :—30 per cent. to the Survey of India in consideration of the topo-
graphical value of the work, and 70 per cent. to the Forest Department.

68. The ordinary scalc of forest maps is 4” to the mile, but larger maps
have at times been asked for by the
Forest Department, and the scale has
been the subject of considerable discussion. In Bombay maps on the 16”
and 8" seales are still occasionally preparcd, though all other Provinees arc
now content with 4” maps. We saw some reason to doubt whether even this
scale was always necessary, and we therefore made enquirics on the subject.
The Board of Revenuc in Madras and the senior Conservator in Bombay
are strongly in favour of the retention of the 4” scale, as a smaller seale would
not, they consider, meet their requirements. On the other hand in Burma we
have evidence that Forest officers in some cases actually prefer the smaller
seale maps, and the Inspector-General, who has had personal oxperience of
that Province, has informed us that 4” maps are probably not actually neces-
sary for more than onc-fifth of the avea still left for survey ; and that for
the remainder the 1”7 maps will be preferable. The Lieutenant-G overnor of
Burma also attaches more importance to pushing on the topographical

Scale of forest surveys.

- survey of the country on the 17 scale than to the provision of 4 maps of

forest areas. In Bengal a 4” map appears to be considered advisable.

69. The foliowing approximate statement of the arcas likely to require
survey for the Forest Department after
the end of the present field season has
been given us by the Superintendent of Forest Surveys. It must be remem-
bered that these areas are always liable to incrcase as new forests are

reserved :—

Survey requirements cf the Forest Department,

Province. Area in sq. wiles, Probable date of cowpletion.
Bombay 2,200 1908
Madras . e 3500 1909 or 1910
Assam 550 ‘]l
Bengal 3,200 |
BEI"BJ.‘ 700 1910
Burma 5,050 Jl "
15,200

When this programme is completed, the Superintendent expects that fur-
ther demands for 4” surveys will be made, so that it is impossible to fix
any final date for the completion of forest work under existing arrangements.
The forest surveys provide detailed and admirable topographical maps for the
difficult country they deal with; but their value to the country at large for
topographical purposes is greatly reduced by the extremely scattered -charac-
ter of the forest blocks with which they deal. No separate block is surveyed
by the Survey Department, unless it has an area of at least 10 square miles,
but even with this limitation, the work is of an extremely patchy character,
and we think it a matter for the serious consideration of the Government of
India, whether the large cxpenditure now incurred on forest surveys, amount-
ing to over three lakhs of rupees a year, could not be more usefully laid out
with no serious detriment to the work of the Forest Department.
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70. We are ourselves very strongly of opinion that all special forest
sur-

to a close ag soon
admit of the con-

Recommendaticns regarding forest surveys, veys Should be brought
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programme. The surveys in progress are very expensi
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would suggest that the present method of adjustins ﬂ(‘zr‘;l 1 Crecomme
should be simplified and the following prineiples be (;’IJS(ex'JvedO~St o

(1) The cost of f'zll surveys of forests, executed on g seql
to the mile in the course of the ordin o ot
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topogyraphlcal survey of the country, If it ig Sga;'z;'f dthe general
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' expense,
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CHAPTER VI.
Revision of the Topographical maps of India.

72. In criticising the existing Topographical inaps of India it is necessary
to make a brief allusion to their earlier

Preliminary. O i i ich 1
reliminary genesis and bistory—a history which in

some respeets we consider an unfortunate one. We have already at the

beginning of Chapter IT indicatcd generally the marked difference between
the conditions under which the trigonometrical and the topographical surveys
of India were carried on. But it is convenient that in this place we
should explain more precisely what a fatal influence that difference has ex-
ercised upon the topographical maps of India down even to the present
time. '
78. Like the maps of all modern nations those maps are dependent npon a
Concentration of strength in the early period of Gre0detic system of triangulation. The
the aurvoy. history of that triangulation forms an

-episode in the history of Indian science and Indian topography, of which all

Indian public servants and especially all Survey officers should be proud. It is

‘an example of concentration, enerey, and persistence in the face of a tropieal
gy p

climate, physical obstacles, and pestilential tracts of country, extending over
more than two generations, which has never been surpassed, if indeed it has been
equalled, in the records either of surveying or of science generally. Nor were
the conduct and liberality of the Indian Governments, beginning with that of
Madras in 1802, less admirable in granting funds for this great work. Their

' patience was remarkable. We have seen in the Historical Chapter that

some revenue and topographical surveys were carried out as early as from
1823 to 1837, but the area covered by them was very small compared
with the total area of India, and most of them did not depend on Lambton’s’
and Everest’s work at all ; so that from 1802 to 1843 the Indian Governments
were supplying funds for scientific and geodetic work, with little or no prac-
tical return in the shape of maps of any kind. This in brief is the history
of the first period of the Indian Survey; it is the history of concentration -
with one definite object. '

74. We come now to the second period. It was the period in which
revenue and topographical surveys, es-
pecially the former, became largely deve-
loped. It may be said to have begun when Colonel Waugh in 1843 succeeded
Sir George Everest in the combined offices of Surveyor-General and Superin-
tendent of the Trigonometrical Survey of India, whick the latter had held
gince 1830, and to have continued until Sir Andrew Waugh retired in 1861,
“‘Waugh secms to have had the same predilection for geodetic work as his pre-
decessors, Lambton and Everest, and to have prosecuted it with equal energy ;
and this may have been the reason that Major Thuillicr was in 1847 appoint-
ed, under him, Deputy Surveyor-General for Topographical and Revenue
Surveys, in addition to the fact that the demand for such surveys was
increasing. Y
It was in this period, namely, between 1843 and 1861, that what appears
to us to have been a fatal step was taken. This was the separation of the
trigonometrical and topographical and revenue surveys, and the failure
to introduce a system under which, as soon as a survey of any province or

Division of strength in the second period.

-
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district was begun, that province or district should for survey purposes be
treated as a whole instead of by patchwork, and should have its topo-
graphical survey completed, whether by trigomometrical, or by cadastral,
or by topographical surveyors, as nearly as possible simultaneously. We will
suppose that a Local Government had decided to carry out a revenue survey
of the whole or part of the provinece. If the full powers had been simults-
neously employed, on the survey of the distriet, of all the surveyors who
were at the disposal of the Government, namely, the trigonometrical
(it necessary), and the revenue, and the topographical surveyors, it is
impossible ‘to suppose that a complete topographical map of the district
could not have been made within a very short time after the cadastral surveys
had been completed. 'What was done, under the system of separation, on the
other hand, was that the trigconometrical branch,being left independent, con-
fined itself solely to geodetic objects; the revenuc survey, being left inde-
pendent, confided itself solely to the large scale survey of culturable patches ;
and the topographers, also independent, were scattered over the country doing
separate bits of surveying of their own, and when they did encounter any

areas which had been surveyed by revenue parties, those revenue surveys.

were found either to he obsolete and useless, or a patchwork small-scale map
was compiled, half of which had been surveyed ten years before.

75. Thus in the second period of the Indian Survey separation or division
of strength was substituted for that con-

Tucomplete sheets and fragmentary surveys. )
cenfration which was the rule in the

first period. It is useless, and would be unprofitable, at this distance

of time, to speculate as to why this false step was taken, and as to who
may have been respousible for it. Suffice it to say that its effects have
continued down to the present day. For the first defect in the existine
1.inch maps of India, which strikes every one who examines them, is that Z
large, if not the larger, number of them are incomplete, that is, they are
not filled up to the sheet lines; that others consist of two or more different
surveys, dating perhaps ten or twelve years apart; and that others consist of
mere fragments of cadastral surveys scattered over the entire sheet, some of
them only one or two square inches in arca, whkich are entirely useless for
any purpose. We are not aware that any other country has ever published
its topographical maps in so fragmentary a condition. The same anomaly
occurs in the sheets of the more modern forest surveys : on one sheet there
may be patches of forest work, patches of cadastral work, and patches
of topographical work, all surveyed at entirely different times,

Numerous illustrations of these defects will he found in the
which we have drawn up of the condition of the maps in eqep
State, and of the manner in which they can best, in our ovinion
up to date. 'We have noticed in the provincial accounts,
of the topographical maps prepared by the Survey of India, hut the meg
taken by some Local Governments to provide independently the . sures
plans, required for local administrative purposes. The accounts the aps or

‘extend to some length and have therefore been transferreq to Part I
Report. Here a summary of the results will be sufficient,

accounts
Province op
nion, be hrought
not only the state

mselves
Iof the
76. In Madras there are practically no Survey of Ingi, maps other t
f. India which
vided by very
€. Mysore hag

Summary of provincial accountsof topographical the %” Sheess of the Atlas o
maps. are based on materia] pro
old surveys, and though well executed, are now out of dat

41

an excellent series of 1" maps based on surveys made not much over twenty
years ago, covering the whole area of the State and prepared in the course of
a continuous and systematic programme of operations. Coorgis in the same
position as Madras. In Hyderabad the surveys, from which such 1” maps as
exist were prepared, began long before the middle of the last century, and the
maps are hopelessly out of date, besides being in other respects incomplete, and
the same is the case in Berar, though the surveys there were in parts sowme-
what more recent. In Bombay the 1” maps ave practically cemplete for the
whole Presidency and the Native States adjoining it ; but being based on sur-
veys of varying dates by dilfcrent parties they are less regular than the maps
of Mysore ; and they are also, except in the Southern Mahratta country, more
out of date. The survey of Sind has been undertaken in recent yecars, and is
now nearly complete. In Rajputana a large tract of country has never been
surveyed, and in the rest of the States there and in Central India the maps,
though fairly complete, arc out of date. In the Punjaband North-West Fron-
tier Province the 1” maps, except ina very few districts, where compilations
from cadastral material have recently been prepared, areall much out of date,
the st.eets are in many cases [ragmentary, and much cadastral material that
might have been utilized for the prepatation of new maps isunused. In the
Unit>d Provineces a few districts have recently been surveyed topographically,
for a few others good topographical maps that only require to be brought up
to date were prepared about twenty years ago, but for the greater part of the
Provinces the maps are based on cadastral or revenue survey work. They are
compilations made in office which have never been tested in the field, and
which in some cases are too much ouf of date to be of much assis-
tance ia the preparation of new maps, but the majority will, it is belicved,
require nothing more than an inexpensive corrcetion in the field te bring
them up to date and allow of the correct delineation of topographical
features, omitted or inadequately reprosented by the cadastral surveyors.
In the Central Provinces large tracts, including three important districts,
have maps only on the}” scale. Throughout the rest of the Province,
except in a few districts where revising parties have recently been at work,
the maps are seriously out of date, and the sheets are in many cases
fragmentary, one portion having been prepared at one date by a topographical
party, another at a different date by a revenue party. In Bengal and Assam
the maps vary to an extent that defies all attempts at brief description. In
many cases they are based on surveys sixty years old and are completely out
of date: almost everywhere, except where recent cadastral material has been
utilized, the sheets are fragmentary and cannot be published in a complete
form except by the compilation of the results of surveys of different dates,
the material of which is as a rule too much out of date to justify the cost
of the operation. In Burma surveys are being actively pushed on on a con.
tinuous programme, and the new maps prepared there are thoroughly satis-
factory, but the greater part of the country has still to be surveyed, and
some of the older maps are alrcady getting out of date.

77. The results of our examination of the state of the maps in each
Province, and of the character and
cost, as conditionally estimated by the
‘Surveyor-General, of the measures necessary to produce or bring up to date a
modern topographical map on the scale of 17 to the mile, for the whole

4

Tabular statement of estimated cost of revision,
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?ountry are shown in tabular form in the following statement and are , . ,
illustrated in the accompanying maps. The cost-rates here given are Fromne Class of s Ao ey, | Eetimated cost
thos? given in Ifleu.tenant-(?olone.l Longe’s note (Appendix A) and adopt- Square miles. Rs. \ Bs.
ed in the provincial sections in Part II of the report, and they are (s ’ 6,00 (1%) 40 2,40,000
. . ] . . urvey ,000 v 2,40,008
subject to a very important qualification. They represent nerely the cost Re-survey 12,800 (2 45 5,580,500
at which the Surveyor-General estimates that the work could be carried out Supplementary { 15500 } (2 {}a 385000
, . . . . . ! . 4,5 “ 0 1,43,
by thoroughly trained and organised parties working uninterruptedly on a : Punjab <| Revision o Zoo @ il 1) 10 5 4; 000
- i e o (XYY ) & oy ED
continuous programme ; and they do not allow for the greater expensiveness I Not requiring immediate revision ... 31,600% 95,000
of the work while surveyors are being trained and parties organised. The L Total e 133,700 19,68,060
estimate represents the minimum cost at which the work might be done, North-West P Survey—Tribal area rope
. . . . orth-West Fron- =9
and as we are anxious to avoid any under-estimating, we base our final pro- tier Provinee. { Ra-survey 13,700 @) 45 6,16,500
posal on a higher figure :— ] T | ___;8.’_.00_ __Eﬁo—
ota oes 7 ,16,5
Kashmir wo | Survey L. 80,900 1M 30 24,27,000
Province. Class of survey. Area. le, Ing oonr | Estimated eost (| Survey ... 4,200 (1) 30 1,26,000
survey. Re-sur (hills) 13,700 (1) 30 4,11,000
g-survey **9 |(plains) 19,400 29y 25 4,85,000
. N Supplementary . 48,300
Square miles. Bs. Rs, United Provinces 3| _ @ 12 8,17,200
avision e e 19,800
(| Sarvey - o 27,000 2" 40 10,80,000 o ) - .
R . 103200 ) Not requiring immediate revision ... 6,800
e-SuIvey ... 3, " . U S
Madras - ( ,) 30 32,46,000 L Total ... 112,200 18,39,200
l Revision ... .- 16,500 | (29 5 82,500 ] ) —_—ee
L Total ——']51‘75 _4_..._ Survey e 26,400 2" 40 10,56,000
, 4,08,500 ,
— —————— Re-survey ... - Voo e 49,700 (2) 35 17,39,500
Mysore o | Revision ... 20,400 | (1 12 3,52,800 Bengal «..{ | Supplementary 120,300 @) 10 12,03,000
Coorg o0e| Survey 1,600 (1" 30 48,000 Total . 196,400 o 39,98,500
L — P
Hyderabad o| Survey e 82700 | () 30 24,81,600 (| Survey ... 38,200 1) 4 16,28,000
Borar | Survey . 17,700 | 29 30 6,31,000 Re-survey ... 21,500 an 30 6,45,000
| Survey o " o 23,300 | (2) 30 6,99,0001 ! Agsam ... 4 | Supplementary vor v 9,400 (1" 20 1,88,000
Contral Provincss ‘ Re-survey ... oo 80,600 | (2) 18 14,50,800 '} Not requiring immediate revision ... 2,200
i Not requiring immediate revision ... 12,000 - )' L Total e —'IT.:-S.(;OT- 23,_617)00
L Total ... 115,900 21,49.800 - (| Survey e 141,500 . (1) 40 56,60,000
: Re-survey ... - oo 2,700 (1”) 30 §1,000
Bombay and (|Sorvey e 2700 | (@) 12 32,400 |
Baroda, y e ’ { | Supplementary vor 29,700 | ) 20 5,94,000
U Revision ... 14100 | @) 12 16,93,200 Burma |
Total 1 4‘3W‘ _—0 . Not requiring immediate revision e 83,300
17,26,600 | L Total o 257,200 63,35,000
8 . . ;
Sind { R““j"f 18100 | (1) 15 271,500 - Andamans . |Suvey ... 8,100 1 4o 1,24,000
evision ... e 34,900 1y 2
— 69,800 .
Total ... 53,000 — - Grand total for all India.
—_————— 3,41,300
Class of survey. Ares, Estimated cost.
. 31,260 z y
Baluchistan .. |Sufvey ... { @) 75% | 3344500
98300 | (19 40 :
Not requiring immediate revision 929 99,3200 Square miles, Be,
° R I Survey ... 655,360 2,33,66,400
Total ... 132,300 —_—— Re-sufvey ... 479,000 1,39,53,300
—_— 62,76,6500 Supplementary 266,300 33,71,100
Surve I Revision ... 266,300 26,81,900
Contral India and oo 52400 | (I 15 7.86,000 Not raquiring immediate revision ... 138,640 95,000
Rajputana. Re-survey... " ’ Survay—Tribal area N.-W_F, P. ... 25,000 vee
Jp ¥ 156,600 | (27) 320 y
S 46,98,000 !
D Graxp ToraL 1,830,600 4,34,67,700
Total ves 209,000 "
54’84:000 - . . v . .
But for 19,000 square miles in the Kangra, efc., hills, a provision of Rs. 5 per square mile must be made to bring
. *This rgt;e ig tlaken ﬁtmm information me'lniSheﬂ by the Officer in charge No. 15 Party, Tt jnel out }l'"Amt?I:‘timate of the cost of surveving the tribal area in the North-West Frontier Province can obviously wet be
ilit: ribal esco: eCos i i \ i i ht ¥. 1t includ — . g = ' T
!:gt; n?a!.%) :Iiln e e A.s necessary in Baluchistan, Baluchistan is not included jn Llentgn‘;.netscg}llgn%?s?[‘gfn the. giyon.
ge’s
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78. The total area, for the mapping of whiel provision has to be made in the
immediate futuve, if a complete programme
Fxpenditure vequired for revision for the country is to be drawn up, is accord-
ing to these figures 1,685,960 square miles, and the estimated cost of the oper-
ations is Rs. 2,814,70,000 which gives a rate of Rs. 26 per square mile for work
of all kinds that is done Dy the survey partics.  That is tosay, the estimate is
intended to include the cost of all operations up to the time at which the fair
drawn maps are scnt to the reproducing office for publication, but for the
reasons given in the previous paragraph some addition requires to be made to
it. and we have decided toaceept, for the purposes of our recommendations, a
higher estimate of Rs. 5,%2,50,010 which will be referred to in the next
chanter.  We have new to “ecide whether the Government should te advised
to undertaks this expenditure for survey and drawing work apart from addi-
tional charges for reproduction and administrative supervision, and, if so, over
what period it should be spread.

72, On the first point we have no Lesitation in recommending that the
work should he undertaken. The expen-
diture which the Government of India
has ineurred on its maps in the past has been enormous, hut the value of the
work done is rapidly being lost owing to what we canuob but regard as the
unlortunate policy of recent years. Already over the greater part of India
there are no topographical maps with any pretensions to being up to date, and
year by year the avea is increasing in which revision or vesurvey is urgeatly
called for. The great and successiul efiorts made by General Thuillier to
complete the vreliminary mapping ol the country appear indeed to have
Lad an unfortunate cffect upon the future operations of the Department.
The finpression that the Suevey had practically done its work gained ground,
aud it is common knowledge that in a time of financial stress there was a
danger of the Department being broken up, unless work other than topo-
graphical surveys was found for it Its energics were therefore diverted to
cadastral and forest surveys which were differentiated from topographical
work as Dheing remunerative, and which had, at all events, the advantage of
removing expenditure from Imperial to Provincial funds. It is not surpris.
ing that in these civeumstances the Department itself based even its topograpli-
ical programinc to some extent on the expressed wishes of local authorities
rather than on any well considered seheme of the requirements of the country
at large.  Caly in this way cwn we explain the fact that topographical
parties should have Leen cmployed on such partial surveys as were carried
out with great difliculty aud at great expense of the tin-wmines distriet in
Mergui and of the remote hills of Lushai, when the distriets of Allahabad
and Cawnpore were absolutely without modern maps. From a topographical
point of view the policy has certainly not been economical, and we are strongly
disposed to think that it has been wasteful in every sense. Elahorate
forest surveys have been made on the 47 scale without, so far as we can
asccrtain, sufficient enquiry in every case whether they were necessary, We
have now the evidence of the Inspector-General that a 1” survey would in
many cases be quite sufficient for his purposes, and yet unless definite orders
on the subject are issued, it appears probable that all forests will he surveyed
on the 4” scale as a mere matter of course. The forest blocks are so scattered
that it is only in rare casesthat their surveys have been actually used in the

Reasins for incurring this expenditure,
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compilation of topographical maps, though they are all intended to be so used
at some indefinite date.

The case of cadastral maps is somewhat different, but here also we are
disposed to think that the expenditure might have been more uscfully in-
curred. 1If a cadastial survey is necessary over a large area, as in Bengal
at present, we do not consider that it can be carried out more  economically
than by the Survey Department, while the results are of course immeasurably
superior to any attainable by the use of local agency. But it does not neces-
sarily follow that this is the case when survey parties have to be moved atout
to undertake the work in distant districts as the time for settlement ap-
proaches, and we are impressed by the fact that in the United Provinces, which
has had more experience of professional cadastral work than any other part of
India, it is now found sufficient for revenne purposes to base assessments on
the old unprofessional village maps, arnd not to incur the expense of a new
professional survey. For topographical purposes the cadastral maps have
been more valuable than the forest maps, as they cover larger continuous areas,
but their value for this purpose is in no way proportionate to their cost, and
the attempts to make use of them are among the causes of the pateh-work
which has brought the maps of the country into their present disorganised
condition.

80. The evidence which we have received as to the extent to which the
Requirements of different Departments, eivil, absence of good maps is felt varies oreatly
wilitary and public works. in character. For many purposes of
civil administration the absolutely essential minimum is rather a plan than a
map—something which shall show the houndaries of all administrative units
from the village unwards, shall indicate the means of communication, and shall
show or leave rocm for the insertion of the positionof tahsils, poliec stations,
schools and other information necessary to the District Officer. Consequently
we find many cases in provinces without good maps where officers express
their ability to dispense with them: or show from their replies that they at-
tach little importance to their provision. Some indeed prefer the rough maps
issued by the local authorities to those of the Survey Department as being
more convenient for their purposcs, and in some provinces it is only the exeep-
tional officer who takes the trouble to provide himself with a good map. But
we find that, the better the Survey maps are, the more are they used, and it
is where the maps are hest that we have received the most intelligent sugges-
tions for their further improvement.

From officers of the Public Works Department of all classes we have
received the most convincing evidence of the value of the maps of the Survey
Department, and indecd of their absolute necessity. In the Railway and Irriga-
tion Branches cspeeially the maps are in constant use, and we have been told
over and over again that they are indispensable, In the Forest Department
the case is the same, but for the convenience of that department special ar-
rangements at a great cost have been made. We can see no reason why the
requirements of other departments and of the publie should not be equally
considered, and these can bhe met only by the issue of uniform maps for the
country as a whole.

For military purposes the mnecessity of accurate maps of any ground
over which troops may at any time be called to operate hardly requires to be
stated ; and the condition of almost all the existing maps is absolutely
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insufficient for military purposes. To take one instance, and a very important
one, the maps of the country round Peshawar are worse than useless for the
ouidance of troops on the ground, TRoads are shown that do not exist ; roads
:hat exist are not shown ; the different classes of roads are not distinguished ;
canals for the most part are conspicuously absent, aud there are other
defects which have been pointed out in detail.

81. Apart from the special requirements of different departments of the

. . administration, we think it is hardly likely

oflggziii:;é’:t.ﬂccmte mops o imporint fancten to be disputed that the provision of

accurate maps is one of the functions which every Government must under-

take, and we quote the following remarks from a Bulletin issued at Washing-
ton in 1904 on *The United States Geological Survey ”’ :—

« The uses of topographic maps arc many. For the purposes of the National Govgrnment
and the State they are invaluable, as they furnish data from Yvhich may be determined the
value of projects for highway improvement, for railways, for city Wq'ﬁ(}r-supply and sewerage,
and for the sub-division into counties, townships, ete, ete. 1 he.y Serve. the mll'ltary
departments of the Government in locating e1.1ca'mp‘me1'1t grounds,'m I?]ann.lng practlc.e or
actual operations in the field, and, during war, In mdm.a.tmg the p.reclse s%tm?:lons of ravines,
ditches, buildings, ete. The Post Office Department utilizes them in cor§s1der1ng all problems
connccted with the changiog of mail routes. * ¥ ¥ ¥ As t¥1e outlines of' wooded areas
are to be indicated on those maps, National and State Foresters will find t}Tpm invaluable 88 &
base for classifying the wood lands, and recording the nature and (%uantlty .of the yarlous
es and the relation of the wooded areas to highways of transportation, as railways, streams,

tre . . . . - »
of course essentitl to detailed geologic studies and to investigations

ete. These maps are !
concerning mineral resources, water-power and land reclamation.

A good topographic map renders unnecessary a special survey for each ne.w nced. Prior
to the existence of such maps every city was obliged to spe‘nd largfz sums in water-supply
surveys. At far less cost the topographic map shows no.t only .these {mportént local features,
but also the relations between the artificial features 1n the immediate neighbourhood, and
the topography and culture of the surrounding country, and thus broadens the scope of every
such investigation.”

g9. With these remarks we fully agree, and if they are accepted as
stating a sound principle in regard to a
new survey, they seem to us to apply
still more strongly to the necessity for keeping up to date the work
done by our predecessors before the stress of financial difficulties led to
its curtailment. There is bardly any part of India that has not been sur-
veyed on some scale ; by far the greater part has been. mapped on the 1”
geale. If it was, as we believe, a sound policy to inecur a large expen-
diture in surveying and mapping the wildest parts of the country half a
century 2go, it is a mistake to lose thfe fruits of that expenditure by not
keeping these maps up to date, and we advise that they be not only kept up
to date, but improved up to the standard which the rapid development of the
country requires. We must express our strong conviction that in the present
state of its maps the country has already lost much of the value of the
expenditure incurred, and much more is likely to be 'lost unless action in the
direction of revision is taken at as early a date as possible.

Present maps not inaccurate, but out of date,

Of the general accuracy of the maps provided by the Survey Department,
apart from their not being up to date, there can be no question. We have
received the most conclusive evidence on this point from all sides. Generally
speaking, the accuracy of the survey is regarded as above all suspicion’; and
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no comparison is possible in this respect, or is anywhere attempted, between
the work done by the professional department and by any other agency.

83. In deciding on our recommendations we have always had before
us the injunctions we received with
regard to economy. We have considered
therefore in every case the cheapest method of producing sufficiently good
maps, but we think it useless to undertake the work unless it is done
thoroughly. It appears often to be thought that revision is a very simple
process, and that all that is required is to take the existing map into the field,
or even to have it taken out by some local non-professional officer, and havs
any new roads or other changes marked on it. This is very much the pro-
cedure that has been attempted by the Survey Department owing to the
impossibility, with its present staff, of making any examination or revision
in the field, with results that are most unsatisfactory. Enquiry is made as to
changes that have occurred, the best information regarding them is obtained,
the map is altered, and a new edition issued as showing changes made up to a
certain time. Buf, as we have frequently found, the maps show only some of
the changes up to that date, and the entry of changes from non-professional
surveys is frequently far from accurate, One case is on record where three
separate surveys of a railway line were sent to the Department for insertion
on a map, and each showed a different alignment. The insertion of such work
must tend to a deterioration of the standard maintained by the Department,
and should not be allowed. The maps issued by the Survey of India should
contain only information verified by its staff; and complete revision cannot
be effected until a survey officer of the Department goes over the ground
himself.

84. The present procedure, under which parties are transferred from one
part of the country to another before
they have finished their work, and pro-
grammes are altered as soon as made, is most wastefui. A party employed
in a particular tract of country acquires, after a year or two, a familiarity with
the class of work to be done, with the best means of recruiting, and with the

Economy of thorough professional revision.

Importance of adhering to definite programme.

-arrangements best adapted to the climate. Its transfer to another part of

India involves the loss of all these advantages; the conditions, climate and
people are changed, the whole benefit of previous local knowledge is lost, and
a period of disorganisation is a necessary consequence. Only last year a
party was transferred from the Shan States to the North-West Frontier—a
transfer which must have involved much expense not only to Government,
but also to the men composing the party. Not many years ago No. 18
Party was transferred from the hills to the plains of the Punjab before it had
completely mapped the surveys already made in the hills, There were strong
reasons for the transfer, but the result has been that many of the maps of the
hills surveyed have not been published at all, and comparatively few have
been published in standard sheet form, while the new work of the party is
now impeded by the necessity of bringing the old work up to date’; and its
affairs are in a state of considerable confusion. The transfer to forest work,
of a party sent to Madras in 1886 for topographical survey involved the loss of
the triangulation work which the party had completed preparatory to a topo-

graphical survey in Madura, Travancore and Cochin, and a similar waste
oceurred in the proceedings of the Mergui Survey owing to change in its
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i ion is the diversion of a portion
L A“‘?thf‘: f;?i: S;;:);::ro(iuct(i)en: ‘;?olzl?e request of local authorities,
of 2 party to work (izdsvmta"e is taken of the proximity of a party to ha‘ve
Ci’Vﬂ. O'r mllltar{. : localt sur{:feys carried out ; the intended work of t.he pa%tly;
mu‘n 101pf3, bor Ot- ;T 1 although in many cases the surveys are of a class for w'hlc ,
i.i ;nti:f:zi ]‘:; Cly;tirély u:nnecessary to employ the agency of the professiona
i g
depgftment.

ted, we recommend that a definite
- futurel,lw;ltliztfvtiregl;? ;)2?2;11:; 1%\?111) area be laid dow.n aud' adhere‘d tclx,
PFOS"{”IL‘me z;l . oe ::nd no diversion of the party, orany portion of 1it, to m}sce -
S (; ell)nballowed without the sanction of the Government of India—a
]ane?sn“;\(f)liixcheshould, we think, be given only for the strongest reasons.
sanctio

i in vi f the estimate

i f survey, we think that in view o :
5. As rogards the poriod €1 ofy cost that we have accepted, the period
allowed for the revision of maps or the
. A

- be, must be extended to 25 years.

untry, as the case may be, ( .
ey o t¥1edcv(:'ill iivolve a greater outlay than we think 'the n.ecessﬂg

ShOlzel’ pe:fequires- and as additional parties would be required, it wou

ase T ’ . . -
f:fx to:f Z greater strain on the organisation of the department
by i

Period required for revision.

meraph 2 (1) of the Resolution appointing the C?m'mittee
§G. Jn paragrap the last two points referred to are 1=
Order of urgencys
- of urgency of the maps required, and (2) the arrangements for keeping
) theu;ri:l dj\ teu;ie topographical maps which exist or are to be prepared.

r 1s which we sball makerender it unnecessar%r for us to go. into

The proposals * . oreat detail. There can be no question that military
thesc matt.ers o ai}'wf{{e precedeuce of all others ; and the military authorities
considera‘t:mns m“_SI requisition to tracts on the North-West Trontier. For
have confined their . :108(: to make special arrangements. Throughout the
these ’fcr;mtﬁa\;ee 1?:0;0%0/ to proceed on a more comprehensive plan than was
rest of indl ‘

Su\!(les O :7

. nultaneously, allotting to each party-a definitearca so as to finish tfhe

cenres S 1;1me in about 25 ycars.” There is no part of the country, which
TOgTa ’ PVEV ‘o i

whole p i(‘ner it so absolutely unnecessary to survey, that we recommend its

we consld

omission.

. . ; revision are considered urgent by the mili-
The area 1o v{.l(:;cﬁe:: ?hinﬁ(:h-West Frontier, and is roughly bounded on
tary authontxelsl 11'{'1rachi_HVdembad-Sukkur-Bhatinda-Delhi Railway. TFor
th.e south by t eom‘mend the adoption of the procedure outlined in paragraph
this w(??%{JWEDTe:EC‘M uharson’s scheme (Appendix B). The concentration of six
17 0? Six 01 : are;lqhould ensure the preparation of new maps for it in from
parties in .t'us __ o rate of progress which we understand will fully satisfy
fouf' to six ylejars n';s Operatiojls should commence in the tracts nearest the
mihtz?ry req;lnsn:i ; b.e gradually extended over the Punjab and then towards
fr(')ntler,. anl :m(:l Kashnzir. The revision of the maps of the southern part of
Du", Ch.ltl'a ) the United Provinces, Rajputana and Central India will be
Baluchistan, hout five yeérs, buf, in view of the importance of military
iﬁ:;ﬁgraft:n: on the North-West Frontier, this is unavoidable.

..
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87. As regards the reyision of maps existing or to he prepared, our plan
. T o is that all maps should be brought up to.
nbermediate revision unnecessary.

date in the course of the next 25 years.
‘The parties employed will work regularly across the country. Where maps are

good enough for simple revision they will revise them, where the maps require
supplementary survey, such survey will be arranged for, where there are no
maps, or where they are obsolete and useless, a new survey will be made.
‘When the programme has been completed, that is in 25 years’ time, a fresh
revision will be necessary, but we do not think that any second revision should
be undertaken till then. In England the period for revision is 15 years in the
case of topographical, and 20 years in the case of cadastral maps, and we
cannot think that the adoption of the longer period will lead to any consi-
derable inconvenience in India. The only exception we would allow is in the
case of the construction of a new railway or canal. We make no similar
exception in the case of rivers, though in some Provinces importance is
attached to the frequent survey of riverain changes, since we regard it as
hopeless for the Survey of India to keep topographical maps up to date in
this respect. A revised map may in one season become as inaccurate as the

one it superseded. The carrying out of any intermediate survey required in
the interests of any special department should be arranged for by that
department.

It has been .suggested in some quarters that the revision of maps should
be dependent on the number of changes that have occurred since they were
prepared. With this opinion we are unable to agree.

It prevents systematic
work, and system is essential to the satisfactory and economical employment df
the Survey Department. |

There are orders, which are carried out with varying degrees of careful.
ness, as to the reporting of all changes to the Survey Department. We think
that these should be maintained in respect of railways and canals, bhut that
they are unnecessary in regard to other changes, the insertion of which in the

maps must be postponed until the present programme is complete and a
new and systematic revision is undertaken.

»
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CHAPTER VIL

Organisation for the work of revision.

88. If our proposzils for the provision of uniform maps fQr t.he whole
country are accepted, the most important
Necessity for uniformity in the system of revision. matter fOl‘ consideration o the methOd o
which the resources of the Department should be organised and controlled for
carrying out the work. The former Departmental Committee proposed to
employ additional survey parties in Provinces where the.re was much su.rvey and
resurvey to be done, and at the same time to organise smaller parties called
“ yevising units ” to be employed in bringing up to date maps {eat were fairly
good. These revising units were admittedly experimental, and it was impos-
sible to frame any definite estimate of the amount of work which tl.ley might
accomplish, or of the number of them that would ultimately be required. On
these detachments the task of keeping the new maps up to date, when the
period of revision (which was put by the Committee at 15 years) came round,
would have fallen ; and their number or strength would presumably have been
incteased as the regular survey parties approached the completion of the new
work allotted to them.

Under this system there might be two methods of working'in adjoining
tracts. In one the maps would be dealt with by the revising unit, in the other
the regular survey party would be at work. The revision of work would
ordinarily be by districts, and a single standard sheet would frequently depend
for its completion on the progress of both the revising unit and the.regular
party, whose operations might not .harmonise in respect of time. Our
enquiries have satisfied us that this system would not be so satisfactory as
one under which each division of the country is made over to onc regular party
working steadily across it, sheet by sheet. To some parts of the area under its
charge, where there is little work to be done but the rapid correction on the
ground of existing maps, a small staff might be detached, while the bulk of
the pafty was employed on the more difficult work of survey elsewhere, but all
the operations must be under undivided control, and be directed to the bringing
out of new and uniform maps in complete sheets of the whole of the tract allot-
ted to the party. We recommend therefore that the whole of India should be
divided into tracts, and that each tract should be allotted to a single party, the
tracts to be so arranged that each party may be expected to complete its

work
in the time fixed for carrying out the programme. .

89. As regards the number and strength of the parties required and the
' methods to be adopted for the organisation

and control of the work, two schemes have
been laid before the Committee, one by the Surveyor-General (Appendix A)

and one by Sir John Farqubarson (Appendix B.). It would have been more
satisfactory if the Committee could have incorporated a definite scheme in its
report, but as the expert members ar® not in agreement as to the arrangements
to be adopted for the control of the work, it has been thought hetter to place
their proposals before the GOV'emment of India exactly as drawn up by them.

There is a substantial agreement as regards the staff required for the actual
work of survey, and as to the general lines on which the parties are to be dis-

Two schemes for carrying out the revision.

4

61

tributed. Under the scheme in Appendix A fifteen parties, some of less strength-
than others, with two detachments, would be requfred fos India, exclusive
of Baluchistan and the North-West Trans-frontier: under the other scheme
fitteen partles of full strength would be employed for all work, including the
frontier. *The first scheme contemplates the completion of the programme
in 20 years; the latter allows 25, but this difference is due merely to the
more cautious estimate of progress adopted. The only substantial difference

between the two proposals has reference to the control and supervision of
the parties. Colonel Tonge proposes to divide all India into four groups,

each in immediate charge of a Superintendent, while Sir John Farquharson,

following ghe practice observed in England, contemplates the placing of all

the partiedy except those on the frontier, under the immediate supervision
of the Surveyor-General himself, assisted by an officer of high rank, in charge,

under the Surveyor-General’Q immediate direction, of all the duties of the
Department. '

The change in the system of control will affect other matters such as the
recruitment and training of surveyors, but as we have appended the full schemes
0 our Report, in place of incorporating in it the one approved by the
Committee, it is unnecessary for us to discuss such matters, and we proceed to

deal with the main point of differcnce~—~the manner in which the operation
should be controlled.

90, The proposal to divide India into groups or eircles for survey purposes
Inexpediency of proposed decentralishtion of was brought into prominence by the

control. report of the previous Departmental
Committee, and we were furnished with papers on the subject when we

commenced our enquiries. The question of the necessity for such a scheme
or of its advantages has been constautly hefore us, and it was with regard to
‘schemes of this nature that the following reference was made to the Com-
mittee in the Resolution appointing it :—

It will also have to be considered whether, with topographical work actively in progress
all over India and the frontier, it would not be better to decentralise the administrative control
of the Department, and to locate several head-quarters in different provinces in closer rela-
tionship with the Local Governments.

‘We are all agreed that if a great {vork, such as the bringing up to date
and completion of the topog:raphical maps of India on a uniform plan, is to
be'undertaken, the direction of the operations must be strictly Imperial. We
h%ve been much impressed by the dislocation of effort and waste of encrgy
that have occurred in the past owing to the endeavours of the Survey Depart-
ment to meet the wishes of local authoriries,.and we consider it absolutely
necessary that the survey programme should not in future be liable to such
intervention. The question of decentralisation for the purpose specified in
the Resolution, that is to say, to bring the Survey into closer relationship with
Local Governments, does not, therefore, appear to arise.

91. The main question thenis Wheth!r the supervision of the various parties
Supreme responsibility to rest with the Surveyor- operating in different parts of India is
General. too beavy a charge to be placed directly
under the Surveyor-General. At the present time the Surveyor-General
takes the administrative control of four topographical parties (including two

on the frontier); and of all frontier work ; the Deputy Surveyor~General has
» .
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the charge of four tOpO”‘l“lpth&l and one cadastral parties, the Superintendent
of Forest Surveys has four forest parties under him, and the Superintendent
of Trigonometrical Surveys controls one topographical party. The placing of
fiftecn parties under the Suvveyor- -General direct would therefore segm under
Indian conditions to involve a greater amount of supervision than that
officer can exercise, but we consxdex that the necessary assistance can be
given in a manner that is both more likely to conduce to efficient work and
to be more cconomical, than the location of quasi-independent Superlnfendents
in four different divisious of the country.

In the first place the Surveyor- -General must have a senior Qﬂicer of

the Department to relieve ‘I\ of all
O?SEE&LCS worb. “Coneral and Assstat to dispese routine work, and to deal in the first in-
stance with all returns coming from the

parties. This officer, whether styled Deputy Surveyor-General, as in India, or
Exccutive Officer, as in England, would deal with business of all kinds coming
to the Surveyor-General’s office, distribute it, if necessary, to the de_p'utmen.ts.
of the office concerned, and dispose of all routine matters, referring to the
Surveyor-Gvenet:al only such as feqtlired his orders. He should be allowed an
officer as assistant. ‘ ‘

In the next place we would draw a distinction between frontier and

Dissent by Lieutenant-Coloned Longe regarding the Committee’s views on supervision.

T disagrec with the statement made in paragraph 91, that the main quesfion is
whether the supervision of the various partics operating ,in different parts of India is too
heavy a charge to be placed directly under the Surveyor-General. Such a statement
would lead one to suppose that the Surveyrr-General wonld bave. nothing to do but to
supervise the topoa-mphxcal work, excluding as the Committee d6 the frontier work of the
department. This is far from being the case, and the main questxon before the Committee

appears to me to be, how to increase vastly the area to be ’topocrraphlca.lly surveyed, without

putting an end to the other work of the department, in the most efﬁcwnt and economical
way.
The duties of supervision are of very great importance, und the best method of earrying
out these duties in any particular country, can only be realised by pecple who have a
thorough knowledge of the work to be performed in all its branches. My proposal, to divide
India into groups or circles for survey purposes, is one based on a most serious consideration
of the work before me, as Surveyor-General. Yam in no way influenced by the previous
report of the Departmental Committee, and I consider, as I have said elsewhere, that
gome such scheme is essential to efficiency in the future. There may be no necessity for the
immediate appointment of all four Superintendents. It is quite possible that two ev
might, during the working out of the reorganisation, including the enlistment and trainin g
of the necessary staff, be suflicient, and I have asked in my reorganisation Scbeme o nomi~
nate in the first instance but one Senior-Imperial officer to work out the details of the scheme,
and one Imperial and from four to eight Provincial officers to commence enlisting and
training the necessary staff. I regret that my proposed partial decentralisation, if it can be
so called, does not fall in with the intentions of Government, as conveyed in the Resolution
appointing the Committee ; but T would wish it to be placed on record that such decentrali-
sation, as T have suggested, will, in my opinigp, tend to economy, uniformity and efficiency
in every direction. The position and au’chorlfy of the Surveyor-General can, in 2o way, be
raised by his being converted into a mere inspecting officer, such as he would necessaxily
become, were he placed in the position suggested for him by the Committee, nor will - it in
" any way be lowered by the appointment of Superintendents of Circles, and the fact that the
proposals for the formation of circles for the better execution of the work may have varied
in detail from time to time since they were first put forward, and before the nature and
.extent of the operations were decided cn, should not be used as an argument against them,

The 88tk dpril 1905. F. B. LSNGE, Lieut..Colonel, R, B,
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-other surveys and place the former in the immediate charge of a Su-
Superintendent ot Frontier Surveys, perintendent, on the same fOOting as
the Suaperintendent ofs Trigonometrical
Surveys. Iis head-quarters would be at Simla, where the Frontier Draw-
ing Office shiould also be located. Lrontier surveys can be differentiated with
advantage from all other classes of survey. If within the border, special
arrangements have to be made to deal with them as wurgent ; if beyond it,
they are more of the nature of reconnaissances than surveys, and in either
case they must be kept distinet from the ordinary topographical programme.
‘That programme we regard as the most important work now before the De-
partment, and the work which must come most closely and directly under the
immediate supervision of the Surveyor-General ; and all our proposals are
made with"the object of increasing his authority for dealing with it. We
have already, in chapter V, given our reasons for holding that cadastral and .

special forest work should be ‘decentralised, and their control left entirely
to Local Governments.

92, We recognise, however, that the inspection’ of the different parties

Proposed appointment of an Inspecting Officer, scatterefl over the country may require
more time than the Surveyor-General
can give, even if he is relieved of office work in the manner we propose, and we

Note on the proposed appointment of an Inspecting Officer on the Staff of the Survey of India.

I do not dissent from the recommendations of the Committee on this head,but would offer
-the followmg suggestion, viz. :—

That ag the Surveyor-General will have under him at least 12 officers of Field rank, all
so far as the Committee have been able to observe, capable officers of great experience, some of
those officers might occasionally be employed to relieve him of part of his duties of inspection.

It might bea welcome change for those officers, and would probably sufficiently carry out the
object in view.

As to this subject of staff generally, I think there is some tendency to exaggeration on
the part both of the Surveyor-General and of the Committee, asto the amount of work
which will be involved in the revision of the 1-inch maps of India, I say nothing of the d\fi-

culties of the work, and the great distances involved ; these are fully adwitted ; I allude only to
‘the amount of the work,

As to this T observe that the Surveyor-General of India bas furnished two maps, one about
12 inches by 8 inches representing on the 4" scale the area of the United Kingdom, and the other
about 42 inches by 42 inches, representing on the same scale the avea of India; the object no
doubt being (at least, if that is not the object, it is impossible to understand what is the object,)
toconvey the impression that the work done by the Ordnance Survey of the United Kingdom

“is #s to the work done by the Survey of India in proportion to the size of those two maps,

If the Surveyor-General of India had to make all the cadastral as well as all the topographic-
al maps of India, ¢.e., all the large scale maps of Bengal and Bombay and Madras, the propor-
tion of work as indicated by the two maps would no doubt hold good, and would be a just com~
parison, But that of course is not the case; avd the Surveyor-General must either not have
known, or must have forgotten that the Ordnance Survey does in fact prepare all the cadastral
as well as all the topographical maps of the United Kingdom.

The resnlt was that when, in 1894, estimates were prepared for the first revision of the
maps of Great Britain, it was found that the Work to be faced involved the revision and corree-
tion of about 50,000 maps, cadastral and topographical, covered with fences and houses, and of

about the same size as the full standard 1-inch present maps of India, which the Surveyor-
General has now to revise,

The latter maps are 3,600 in number,

The 24th April 1905. J. FARQUHARSON,
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would allow him an Inspecting Officer, whose duty it would be to be con-
stantly on tour, visiting such parties as the Surveyor-General might direct,
assisting them with advice, securing uniformity in the work, and carrying
from one party to another suggestions for improvement in organisation or
methods. The employment of such an officer wpuld not prevent the officer
in charge of each party from feeling that he was working directly 1.1nd'er the-
eye of the Surveyor-General ; and we cannot but think that an organisation on.
these lines, admitting of development, if necessary, is immensely superior to
one that would commit the Government of India to the division of the country
into several survey circles, each with its own head -quarters and offices, on which
considerable expenditure would probably be found necessary in the end. The
proposals for the formation of circles have varied in detbai]s from
time to time, since they were first put forward by the late Surveyor-
General, and there is no guarantee that any arrangement that may
" now be decided on will prove the most suitable eventually.

03. Sir John Farquharson’s scheme, which we have decided to recom-
mend for adoption, is explained in his
note (vide Appendix B), and is illustrated
in the map opposite page 125. It is proposed that fifteen parties should
be employed on the work, each being allowed two Imperial officers, and
being recruited on this account to a strength of 50 per cent. in excess of the
average existing strength of parties. At present the average cost of a party
is approximately a lakh a year; under the arrangements proposed it would
be a lakh and a half; the annual expenditure would be Rs. 22,560,000, and
the total for 25 years Rs.5,62,50,000. A comparison of this estimate with
that given in chapter VI will sufficiently show how fully we have provided
against any danger of under-estimating.

Scheme of revision recommended.

The difficulty of making any exact estimate of the progress of survey
parties on the data available is such that we do not accept the figures
and estimates in Sir John Farquharson’s scheme as anything more than a
general guide. The arrangements may require some modification as experis
ence is acquired, and the areas allotted to each party may require alteration in
detail ; but we unhesitatingly recommend the proposals for acceptance as the
basis of a programme for the Survey Department, and they should be taken,
subject to the above qualifications, as part of our report.

The scheme now proposed has the following advantages :—

(1) It is based on a very safe estimate of outturn.

(2) It provides fully for the requirements of the military authorities to.
which we attach the greatest importance.

() 1t is simple and involves the minimum of dislocation of existing:
arrangements; and

(4) It can be put in force at once, tigp staff for a commencement of
the operations being available.’

It is part of the intention of the proposals that all parties should recess in
asuitable place in or in the neighbourhood of ‘the tract allotted to them ; and
that additional surveyors and draftsmen should, as far as possible, be recruit-
ed and be trained in the party, We think that more satisfactory results

will be obtained in this way than by any attempt to collect candidates for-

surveyorships in a central school or schools.
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Lieutenant-Colonel Longe dissents from these recommendations for tlfe
reasons given in his note at the end of this chapter.

94. For the carrying out of this programme a considerable increase in
Increase in the staf of officere. the staff of officers, both in the Imperial
and Provincial Services, will be required.

We would, as already stated, increase the head-quarters staff by giving
Head-quarters the Deputy Surveyor-General an Assis-

tant, and we think that, as is suggested
by Colonel Grant, an Assistant should be appointed in the Photographic and

Lithographic Office. An Inspecting Officer will also be required, but there

will be no further necessity for the Assistant Surveyor-General in charge of
the head-quarters office.

The staff at head-quarters would then consist of seven officers in place of
five, namely :—

Surveyor-General.

Deputy Surveyor-General.

Assistant to the above, who might be called Assistant Executive
Officer.

Inspecting Officer.
Officer in charge of the Engraving and Drawing offices.

‘Officer in charge of the Photographic aund Lithographic and Mathe-
matical Instroment offices.

Assistant to the above,
95. Proposals have been put before us for increasing the strength of the

" Trigonometrical Branch of t -
Increase in the staff, Trigonometrical Surveys. ° nch of the Survey De

partment. Weare not specially concerned
with the work of this branch, except in so far as it affects the topographical

survey of the country; and it is a question for the decision of Government
whether funds and officers ean be spared for the astronomical and other obser-
vations that are carried on, as well as for the enlarged topographical programme.
There are, however, two classes of work in the trigonometrical branch that are
closely connected with the mapping of the country, namely, triangulation and
levelling. It has not been possible recently to push on the triangulation so.
rapidly as is desirable, and measares should be taken to complete the work in
Burma, and to keep it well ahead of the topographical work in Baluchistan,
and a definite programme should, we think, be called for as early as pos-
sible. If the triangulation and levelling operations are extended, an extra.
officer for each will be required in this branch. We recognise the value to
science and geodesy of the observations of different classes carried out in this
branch of the Survey Department, and we are aware that the work has been
done so as greatly to add to the reputation of the Department. The necessity
for curtailing the scientific work no,\mdertaken would be a matter for
regret ; but if there should be any difficulty about raising the strength of
the staff so as to enable it to carry out all its duties efficiently, we are of
opinion that the prosecution of purely scientific work must give way to
the necessities 'of triangulation and levelling, and we would suggest that
the advisability of transferring the work connected with tidal operations to
the local bodies concerned should be considered.

On the assumption, however, for the present, that scientific work contin.
ues to be undertaken on tha existing scale, the trigonometrical branch
should receive an addition of two to its present staff of eight officers.
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08. We consider that each topographical party should be allowed two
officers, on the understanding that the

i ical Surveys (non- . ..
f}:::i:a:)e ot stall, Topsgrphict Surves (on average strength of each party is increas-

ed by 50 per cent. above the present average. In this case twenty officers

would be required for the ten ordinary parties.
g7. For the five parties to be placed under the Superintendent of Fron-
‘ tier Surveys, we would allow three

officers each, so as to provide a reserve,
the necessity for which has been strongly pressed on beh.a.lf of the milit.ary
authorities, for any special trans-frontier work or explorations. We consu?e.r
that the provision of such a reserve is preferable to the Pro[?osal c3f t'he.mlh-
tary authorities that a small special party should be maintained in intimate
connection with the Intelligence Branch at Army Hez.id-quarters. Thus .15
s would be required in addition to the Superintendent of Frontier

Increase in the sgaff, Frontier Surveys.

officer:

Surveys himself.
v 9{3 The total requirements of the Department, apart from cadastral

or simélar work, would therefore be :—
Total strength of officers required. :

Head-quarters Staff ... T
Trigonometrical Surveys .10
Topographical Surveys—
(1) Non-Frontier .. e 20
(2) Frontier 16
Total e 53
4dd one-fourth for leave and training at Chatbam ... . 18
Total ... 66

The work of the Trigonomelrical Branck of the Survey of Indig.

On this subject I do not dissent from the recommendations of the Committee, and merely
offer a suggestion. - '
° ThegCOmmittee recommends a certain addition or additions to the staff of the Superintend-
ent of the Trigonometrical Branch. I agree, but would go further, and would make the

following more precise recommendations :—
1. That the Pendulum and Maguetic operations should meantime be suspended.

9. That the Tidal observatioos should be entirely handed over to the local Port or
Harbour authorities, the only service to be requived of the Survey of India,
under this head, being that they should depute an officer to make an annual
tour of inspection, for the purpose of advising or directing those authorities as
to the best methods of carrying on the work,

3. That the funds thus saved on Pendulum, Magnetic, and Tidal work should be devoted
to a more vigorous prosecution of the Geodetic work remaining to be done in
Burma and Baluchistan, in which countries the Government of India cannot tell
how soon they may want new surveys to be carried out, and in which geodetic

progress has recently been slow.

4, That the Surveyor-Geoeral of India *m\d call upon the Superintendent of the
Trigonowmetrical Branch to submi®® definite plan and estimate for proceeding as
rapidly and energetically as possible with the above-mentioned geodetic
work. .

The Indian Government has always been very liberal as to the prosecution of scientific work ‘
bub it appeats to me that those branches of that work, which are only remotely connected witt
the progress of geographical knowledge, can at the present time very well afford to wait, unti
the more pressing needs of India for an extension of her surveys eastward and westward ar
satisfied.

The above proposal would combine science with utility ; and is not in opposition to th
representation from the Royal Society, dated 25th February last, which has been forwarded ¢

India by the Secretary of State. :
The 24th April 1905, J. FARQUHARSON.
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For cadastral or similar work as many officers would be employed in addition
as were required by Local Governments. At present the number (omitting
the Superintendent of Provineial Surveys, United Provinces, whose services
are, we understand, no longer required,) is four, namely, three in Bengal
and one in Burma. The total strength of officers required under our pro-
posals is therefore 70, as compared with a present sanctioned strength of 40,
We consider (the President dissenting*) that these should all be officers of
the Imperial Service.

99. Allowing seven Provincial officers per party, the total number
required is 105 for topographical work.
The number employed on 1st January
1905 in all topographical work, including Forest Surveys, was 62, and there
were 38 employed on cadastral or similar work. Omitting from our caleu-
lations, as in the case of the Imperial officers, all those required for cadastral
work, we think that the number of Provincial officers required for all other
purposes should be fixed at 165, and that, when any officer is deputed to
service under a Local Government, the Surveyor-General should be autho-
rised to fill up his place. A cadre of 165 would allow of the employment of
32 officers at head-quarters and on trigonometrical surveys as at present,
and of 105 on topographical work, and would leave a reserve of 28 for men
under training and on leave. The Surveyor-General estimates that 55
officers are required for cadastral work or other work under Local Govern-
ments. Should tkis prove to be the actnal number so employed at any time,
the total strength of Provincial officers including these deputed would be
220.

If the number of Imperial and Provincial officers is increased, as pro-
posed, some change in the existing system of recruitment and grading will
be necessary in order to prevent the block in promotion that must cventually
result from the addition of a large number of officers in the lower grades.

Requirements inthe Provincial Service.

100. We would draw special attention to the remarks on the appointment
of young officers made by Sir John
Farquharson in paragraphs 15—17 of
his statement} of the 23rd February 1905. We fully agree with what he
says as to the advantage of limiting the first term of service of an officer in

Recruitment for the Imperial Service.

* Dissent by the President regarding the number of Imperial officers required,

In estimating the number of Imperial officers required, I consider that a deduction
should be made in accordance with the policy under which ten posts were transferred to the
Provincial Service in 1895, The intention of that measure was that ten superior posts should
be held by Provincial officers, and until it is conclusively shown by actual experience that the
latter are unequal to the responsibilities of such posts, I canuot recommend any change of
policy. Five of the transferred posts were in the grades of Extra Deputy Superintendents,
and these five should, I consider, be deducted from the total number of Imperial officers, I
would therefore place the number of Imperial officers required as follows :— '

Total officers required ' e 58
Deduct five e RPN 48
Add one-fourth for leave, eto. 12
Total E.O
Add four for cadastral work - v v 4
Total at present required v 6_4
24tk April 1905. J. O. MILLER,

t Fide Section II of Part 1T of the Report.
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Recruitmeunt for the Provineial Service.
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The accounts we have received of the gener

Provincial Service to undertake independent and responsible charges, are not
satisfactory, but it does not appear that there has bee
trying them in such posts since the Service w
existing arrangements such officers, by the
of the Service, are well advance
to retain the energ
tions,

al capacity of members of the

n much opportunity of
as reconstituted, and under
time they reach the higher grades
d in years, and canuot he expected in all cases
¥y required for the efficicnt direction of topographical opera-

The Departmental Committee which reported in 1904 felt some doubt
whether the number of Provincial officer

s could be greatly increased without
a lowering of the stand

ard of gqualifications. On that point our enquiries
show that there need he no apprehension. A sufficient number of candidates
is likely to he forthcoming with qualifieations similar to those of the men
now recruited ; and if the service is retained on its present footing, no sub-

stantial change in the method of recruitment is necessary.

bighly advisable that steps should be taken to make the service attractive to

men of a still better class, and it is indeed necessary to do this, if Provineial
officers are to risc to a position of

trust and responsibility at a reasonably
early period of their service.

The terms should be such as to atiract the
very best men who can be ohtained in this country, and t}

the service should be such as to draw o cle;

ie arrangements of
ar distinction from the stapt

between the men who may hope for cv

and those w

enfual employment in the higher posts,
ho cannot hope to rise heyond the subordinate classes of wor

which the majority of Provincial officers are now employed. These condi-
tions are not complied with at present No other branch of Government
service, so far as we know, in which oflicers can attain to so high a rate of pay
as Rs. 800 per mensem, begins at so low a rate as Rs. 120, and we cannot think
it advisable that officers intended {or the higher duties of supervision should

be required to pass through all the existing grades.

We do not propose to interfere in any way with the prospects of those who
have been admitted to the service, as at

present constituted, but the Pro-
vincial Service should, we think, in future be divided into two classes
with separate regulations for thejr recruitment, the upper alone being termed
the Provincial or Indian Sery

ice, and the Jower forming a Junior
The pay of the former might begin at the rate

It is, however,

k on

Service.

which is customary in many
other branches of Government service—Ils, 250 a month, or af least Rs. 200,

and should rise to the highest rate at present allowed—Rs. 809 2 month,
In the latter we think that the grades might run from Rs. 80 to Rs, 400.
The methods and conditions of recruitment invalve many questions of detail
which must, we considar, be left for the Surveyor-General to determine under
the orders of Government, hut we think that the following general principles

should be observed, and we offer, at the end of this chapter, some suggestions
as to the detailed arrangements to be lgade for recruitment :—

(1) The conditions and prospects of the higher branch of the service
should be such as to secure to Provincial officers at the outset

the same pay as is granted in other branches of Government
service,

(2) Provided that candidates possess the

qualifications laid gown by
the regulations to be made,

the Surveyor-General should be
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given a free hand in selecting men for employment. We do
not consider a competitive examivation to be necessary, nor do
we think that such an cxamination can be relied on to furnish
{he men best fitted for such work as that of the Survey.
Should, however, examination be resorted to as the best means
of deciding between the claims of rival candidates, who have
been provisionally accepted by the Surveyor-General, the
decision should follow the results of the examination. In
practice this is the existing procedure, but a sentence in the
regnlations for examination, that the most suitable who
qualify will be selected,” has given vise to some misapprehen-
sion, and stould, if the examination is retained, be omitted.

(3) All candidates should go through a period of probation, and should
be finally admitted to the service only after being well reported
on and passing a qualilying examination in survey duties.

(4) The pi‘eliminary qualifications required of candidates should be
as high as is compatible with the sccuring of a sufficient number
for the posts to be filled. The existing qualification for natives,
the passing of the First Arvts Examination is too low for such
a service as we suggest, and the standard for Europcans should
also be raised, if possible.

102. In regard to the larger employment of natives of India, we suggest no
change in the composition of the higher
Provincial service. There has not yet
been time for natives to rise to the higher grades of the Provincial service,
and it still remains to be seen whether the improved prospects that we pro-
pose will attract native candidates of the requisite qualiﬁcationé, who are
willing to accept the conditions of hard out-door service in any part of the
country.

Ewployment of natives of India.

In the Junior service, however, we think that the proportion of natives
who may be admitted may be increased to one-half. The reports that we have
received on the men now employed in the lower grades of the Provincial ser»
vice are on the whole very satisfactory, especially as regards those who have
been promoted from the class of surveyors. Such men are not of a class who
could be employed with confidence in the higher and more responsible posts
to which members of the Provincial service may attain ; but they are perfect-
1y capable of performing efficiently the duties that will fall on such a junior
gervice as we propose to create; and an addition to the number of natives
admitted to this service would probably have a good effect on the recruitment
for the Subordinate service also, which is composed entirely of natives.
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Suggestions regarding future recruitment for the Provincial Service.

If our recommendations on the subject of improving the qualifications and prospects.

of the present Provincial or Indian service, and of constituting a separate Junior service are

" accepted, we would suggest that in place of the present rules—that candidates for admission
must, if Europeans or Eurasians, have passed the English High School Examination and must
be under 22 ; that natives must bave passed the First Arts Examination and be under 24;

and that all, when appointed, draw Rs. 120 a month at once ;—rovised regulations should he-
substituted on the following lines. |

2. Appointments to the Provincial or Indian Service should be made :-—~

(1) in exceptional cases and subject to the approval of the Governmeut of India, by
promotion from the Junior service ;

(2) by selection from candidates who have graduated (taking mathematics as a subject
for their degree) or have passed as Bachelors of Engineering, or possess the
Rurki engineering certificates, or other equivalent qualification. Such candidates
should be under 24 years of age, should serve on probation for one year on
Rs. 100 a month, and after that period, if found fit, should be placed in the:
Rs. 250 grade;

These two categories would apply to Europeans, Eurasians and Natives;

(8) by selection from European or Eurasian candidates who bave passed the English
High School examination, taking the following amongst the optional subjects
in the examination :—Vernacular, Geography, Algebra, Buclid, Mensuration and
Drawing. Such candidates should be between 19 and 21, should serve on

probation for three years on Rs. 100, and should then be admitted, if fit,.
to the lowest grade oun Rs. 250.

1t may be objected that men of the last class with inferior educational qualifications wilt
have some advantage over those who enter under class (2), butit would be impossible to.
restrict reoruitment to the latter class at first. It should, however, be possible to limit
recruitment under class (8), if not at once, at least in time, to candidates who have passed the
English High School examination either with distinction or in the first class. :

Subject to the possession by the candidate of the necessary qualifications, the arrange--
ments for the selection of individuals should be left to the Surveyor-General. By putting
himself in communication with schools and colleges the Surveyor-General would find that he-
had a large field to select from, and selection might be made by a comparison of sehool and

college reports in the first instance, followed by a personal inspection of the most promising-
candidates.

8. Appointments to the Junior Service should be made :—

(1) by promotion of surveyors, who have done specially good service. At present:
such men are allowed to be promoted to the Provincial service as the only
method of rewarding exceptionally good work. They have rarely, however, the-
educational qualifications that should be insisted on for admission to such a.
service ;

(2) by selection from amongst—

() Europeans or Eurasians who have passed the Middle examination for European.
schools, and who have passed in the following optional subjects :— Vernacular,
Geography, Algebra, Euclid, Mensuration and Drawing ;

(8) by selection from natives who have passed the School Final or Entrance examis
nation, qualifying in mathematics and such other subjects as the Surveyor--

General may specify.
In both cases the candidates should be' under 20, and if possible, the age should be
reduced to 18. Candidates selected should serve for three years as probationers on Rs. 50 and
theu, if found qualified, should be given an appointment on Rs. 80. It may be necessary to

give the Europeans a higher pay during the probationary period than natives, but it is advige
able, if possible, to avoid such distinctions.
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4. Tt might also be advisable to obtain from the t'&rmy. on spfaciail te}'ms 3 numbe; . olfi
candidates for this service, who would be useful especially 1{1 frontier parties, and we thin
that this is a matter which the Surveyor-G eneral should consider. '

5. For the grading of the two services we would suggest the following rates of pay i—

(1) The Provincial Service—Rs. 250—300—350—~400—500—600—700—800,
(2) The Junior Service—Rs. 80—~100—150~200—250—300—350--400,

At the commencement of these services the grading must be regulated entirely by length

of service, and a suitable arrangement would appear to be that three years should in each case

be spent in each of the first three grades, and five years in each of the next five; promotions

from grade to grade being always subject to such examination or other test as the Surveyor-
b D

General may decide on to test the proficiency of his staff.

6. The introluction of new conditions of service cannot be eif'ected. without some ﬂ?omalies .
and complications. Europeans aod Burasians with the sz.a,mt.a quahf:lcatwns as are required n.ow
will receive much better terms in the proposed new Provincial service than they do un'der exist-
and others with but slightly inferior qualifications will find themselves in a less

ing rules, Such difficulties are inevitable at the outset,

promising career in the proposed Junior service. :
and we do not think that in practice they need prove serious,

7. As regards the numbers, we would restrict the Provincial service to 80 appointments,
d for cadastral work or other work under Liocal Governments, the

t from any require ' .
;I:fl:veyor' Greneral being given full power to fill up all vacancies caused by the deputation of

men for such purposes. The number of posts in the Junior service would then bfb 85. .
8. By reducing the age for European and Burasian boys from 22 to 20 and 'domg away with
all special esaminatiovs in survey subjects ‘at the outset, some of the drawbacks of the present
system would be avoided. It has been pointed out to us that « fevY boys can afford to spend
re than 18 months after the schools final examination preparing for actual work. There
:;: no colleges for Europeans in Upper Tndia, and a boy who stays on at school does mot as

a rule do much good for himself when he has got beyord the school curriculum.”

Dissent by Lieutenant-Colonel Longe from the scheme for the reorganisation of the Department
as put forward by the Commatiee,

1. The number of parties is practically the same under my scheme and that proposed by

the Committee. .

2. The main points of difference between what I consider nec':e§sary for the proper conduat
and supervision of the future work of the department, and the opinion of the Committee, are as
follows :— |

I ask for four Superintendents of circles to supervise under the Surveyor-General the
field surveying and during the recess season the mapping of four groups of
parties, while the Committee recommend that the Surveyor-General should
himself directly carry out this work, except that they supply one Superintendent
to supervise the frontier work and one Inspecting Officer to assist the Surveyor-
General in inspection duties alone.

(2) I wish to decentralise the present Map Record and Issue Offices by establishing four
such offices in different parts of India, each dealing with the area supervised by a
Superintendent, t.e., one office for each of my circles.

(8) T would have but four or possibly five recess quartera for field parties, whereas the
Committee recommend that each party should have its own recess quarters,

(4) I wish to have the recruitment and training of the surveyors carried out under the
eye of four Superintendents, whereas the Committee would make each officer in
charge of a party recruit and train his own men.

8. As regards point (1), I would submit with all respect to the Committee, that I alone of
that body have had experience of survey work in India, or even of work executed in the
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‘manner in which topographical surveys are carried out in that country, with the exeeption of
Colonel Grant who has personally executed a certain amount of similar topographical work in
South Africa and elsewhere. Sir John F arqubarson may have had experience, but it has not
come out in evidence. My experience, and I have been for 25 years in the Survey Department,
has convinced me that up to date the supervision has been most insu fficient, and that for the
sake of ensuring uniformity in the quality of the field surveying as well as of the mapping
which is carried out by the field parties during the recess season, constant and close supervision
18 necessary, and this opioion is shared by all the senior officers of the department,

. I would point out that up to date there have been always three, and latterly four, inspect-
Ing officers—the Surveyor-General, the Depuly Surveyor-General, the Snperi’ntenéent
Trigonometrical Surveys, the Superintendent, Forest Sur ’
inspect, 'We are now greatly increasing the area to
increasing the number and strength of the field parties,
number of inspecting officers should be reduced to two——one the Surveyor-General, and the
other a special officer working as his assistant ; while they recommend the appointment of a

special Superintendent for Frontier surveys. I own they recommend that the Surveyor-

General should be relieved of many of his present duties, which will in future be performed

by the Depuf,y Surveyor-General, but they bave not, I think, taken into sufficient account the
elements of time and space, and I do not think that a system that may work well in England
<can work equally well in a huge country like India.

veys,—each having certain parties to
be surveyed each year, and are also
but the Committee recommend that the

I have enumerated in my scheme the duties which the Superintendents would have to
perform, and that of inspection is but one of them, and T consider that their time would be
folly and most advantageously employed ; and considering the area to be mapped each year, the
extra expenditure involved by having four Superintendents instead of one Superintendent and

one Inspecting Officer will be insignificant, while I feel convinced that their employment will
prove in every way satisfactory and economieal, '
]

4. Frontier Surveyd.—1I object to the appointment of a Superintendent of Frontier Surveys,
a8 T do not consider such an ‘appointment necessary, 'The work on the frontier is urgent, and,
the idea is to complete the more important areas within five years, after which some of the parties
will return to their proper spheres of aotion in Kashmir and elsewhere. The nature of the
country and inbabitants will not admit of survey work being carried out in the same
methodical way as in India, and there is not the same necessity for supervision in the field,
especially as there are three officers for each party. '

. The frontier surveys require constant references to the Foreign Depztrtmnnt and M ﬂitar};
Authorities, and deal with many confidential and often secret matters, and 1 am of opinion that
the direction of such surveys should be in the hands of the Surveyor-General himsel, and not of
a subordinate officer who would not have the same weight with other departments. Work on
the frontier is also regarded as the one prize of the department, and the nomination of officers
tb w¢company wilitary and other expeditions within and beyond our frontiers should rest
entiYely with the Surveyor-General.

I consider that any change of control in this direction would seriously weaken the position
of the Surveyor-General in the eyes of the Survey of India and of other Depattments, and of
the public generally.

) 5. Inspecting Officer.~I do not consider that the -appointment of a special Ingpecﬁng
Officer will be entirely satisfactory ; he will merely be able to report to -the Surveyor-General
cases that come under his notice during inspection and which call for orders or coriection, and
will not have power to decide things.

I claim for my scheme of four circles, each under a Superintendent :—

(1) That the Surveyor-General will be able to treat the whole of the topographical
parties as four parties, each with a number of Jetachments.

(2) That he will issue "his orders to four Superintendents instead of to fifteen or more
officers in charge. ‘ ‘ '
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(3) That he will beable to see the whole work of all the topographical parties each year
during recess by visiting four or five centres.

(4) That in addition he will be able to occasionally inspect parties in the field.

. . . . £
(5) That there will be considerable economy In haviag four or five recess offces instead o

fifteen or more.

(8) That the concentration of parties during recess will in every way tend to efficiency
and uniformity in the work.

(7) That the pay and promotion of surveyors will be better regulated.
(8) Thatby close association with other parties there will be a stimulus given to the
work and a spirit of emulation encouraged.

(9) That the recruiting and training of the surveyors will be better carried out than if
these duties are delegated to each party separately.

(10) That the personnel of the parties can be better regulated.

(11) That there will be a permaneot drawing office in each circle, together wi'th
a map record and issue office, and but four depdts for the instrumental equip-
ment of the parties instead of one for each party.

(12) That there will be an enormous saving of correspondence in the head-quarters offices
which would deal with four circle officers instead of fifteen or more party officers.

(13) That any difficulties that arise, and which the oﬁicer. in charge of a ?arty cannot
solve, could be at once referred by him to the Superintendent who will be alw.ays,,
as it were, on the spot, whereas it might take a long time to get orders direct
from the Surveyor-General if he were on tour.

6. Desentralisation of Map Records.—W ith regard to point (2). At present the head-
quarters offices at Calcutta contain the whole of the records and maps of the. department a:nd
the number of these is enormous. If we are to make use of existing data in the preparation
of our new series of maps, the records will have to be gone.thxough and sortfed by circles or
parties, as the case may be, and either handed over to or copied fo%‘ the officers in charge. I am
of opinion that it will be better to hand them over to the officers in charg.e of eu-cleﬁf who will
also be in charge of the circle drawing and record and map office at which, according 'to my
scheme, the parties will recess, and he will thus be in a positiox} to know exactly what exists and
the party or parties thq should use it : he would also see that it wasused to the be‘st advat‘ltage.
The maps of hiscircle being also stored in his office, they would be far more 'readl.ly obtainable
than maps are at present (Calcutta being the only map issue office), and their exl.stence would
be brought more prominently to notice : Calcutta would thus ha.v.e to deal only mth- old maps:
and records no longer required for topographical purposes and with general and special maps,

This system will not involve a large staff ; it will give'employx?xent to some of the senior-
Provincial officers, and to others attached to the topographical parties of the circle, who may
not be fit for active work in the field.

7. Recess quarters.—As regards point (3), I would n::ost strongly m-ge concentration of
recess quarters for parties working in adjacent areas, even if t'he partzles are mdepe.ndent of each
other and not under one Superintendent. Such a concentration brings the v.;mous members:
together, encourages energy and rivalry amongst them, and must t.end to efficiency. I am, as
will have been seen already, anxious to have all the offices of a circle under one roof and one
officer, because it must be economical ; one small staff can then look after the whole of the
possessions of the parties while the latter are in the field and any drawing work that has not
been finished during recess can be continued in the same ofﬁf:e under the permanent staff of
that office, instead of each party having to make its own special arrangements to the detriment
of its field work. The compilation of the smaller scale maps, preparation of charts and of the
professional records, can then be properly arranged for without the breaks that occur always
where sush duties are left entirely to field parties, whose main object is field surveying, and the-
present confusion and arrears of work should not in the future occur,
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The present system of housing the parties in such bungalows as rﬁay be available, most of

which are unsuitable as drawing offices, will be avoided, and everything willbe on a more
systematic footing.

8. Recruitment of the Imperial Branch.—With regard to the recruitment and terms of
services of officers of the Imperial Branch, T agree to the suggestions that the appointments in
the first instance should be made for a period of five years only, by the end of which time, the
Surweyor-General would have been able to form an opinion as to whether an officer was suitable
for permanent service in the department or not, Officers themselves would also during this
period be able to decide whether they would accept permanent service, if offered to them, or
not. The appointments of Surveyor-General, Deputy Surveyor-General, Superintendent,
Trigonometrieal Surveys, and of Superintendents of Circles, would be sufficient, in my opinion,
to induce officers to accept permanent service in the department which, I consider, is, in
Todia, essential to the well-being of the department, To offer to such a large number of
officers as will have to be employed, and who will have made India their home and the Survey
Department their profession, but five posts of any direct responsibilities as the Committee
suggest, namely, Surveyor-General, Deputy Surveyor-General, Superintendent, Trigonometyi-
cal Surveys, Superintendent, Frontier Swveys, and onc Travelling Inspector, would not, in
my opinion, attract the best class of officers to the department, and to both the two latter

-appointments I have already objected as unsuitable. The other staff appointments now styled
Assistant Surveyor-Generals are most unpopular, and always must be, as long as the head-
quarters remain in Calcutta. They are not looked upon as a reward for past services, but as a
necessary evii consequent on seniority.

9. Recruitment of surveyors.—Hitherto recruitment and training of surveyors has almost
always heen carried cut by the officers in charge of parties themselves, but some years ago a
school was started at Dehra to train the necessary surveyors, and officers were directed to
state the numbers they wanted each year. The pay offered did not attract a good lot of men
and the supply from the neighbourhood of Dghra was soon exhausted. The regulations did
not admit of the travelling expenses to the school being paid by officers recruiting in distant
parfs, and consequently this attempt was abandoned. Its object was to relieve the ficld parties
of the burden and expense of training their own men and of assimilating pay. Now that we are
embarking on such an extended programme, the number of surveyors to he trained will be
very great and the supply must be constant. For efficient working and for uniformity of
results, the training should be systematie and continuous, and this ean better be carried out
by making one officer responsible for it in each group, than by making each officer in charge of
a party recruit and train his own men. The class of survey to be carried out in the future is
higher than any that has been done in the past, and the suceess of thd work will depend very
largely on the preliminary training of the surveyors, a duty, which I know from experience,
13 very troublesome and detrimental to the general work of a field party. Ishould ask forno
extra stafl for this duty, the circle officer would employ such members of the topographical
parties under him as he considered advisable from time to time. He would also be able
under this system to strengthen any particular party atany time without necessarily weakens=
ing another and to equalise the working power of his parties. '

The 28th dpril 1905, F. B. LONGE, Zieut.-Cilonel, R. E,
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CHAPTER VIIL
Methods and style of publication of topographical maps.

103. Turning now to the third head of our instructions, we have already
noticed the incompleteness of a large
number of the standard sheets, and the
fragmentary nature of the patchwork surveys on which they are based. The
next great defect in most of the maps is owing to the method of repro-
duction, namely, photo-zincography. Under this admittedly inferior method,
the whole execution of the maps is rough and coarse, and sometimes,
in close disiricts, especially where there are many heavy contours, important
details, such as roads and tracts, arc nearly illegible. As an example
the 27 sheet of Simla, in which it is extremely difficult to distinguish
ot {1k e i
the cari-road to Kalka, may be referred to, though the scaleis double
that of the ordinary topographical map. For military purposes {his is an
important defect, and it applies also to the coarse lines indicating v
the small etchings indicating cuttings and embankments, and in f
all the details which are important from a military point of view.,

Isadvantages of photo-zincography.

ailways,
act to nearly

104. The only method by which these defects can be thoroughly remedied

18 by the a-doption of cngraving, and
it has been strongly pressed on the
Committee by Sir John Farquharson, that their report should contain g
recommendation that this process should be resorted to, not only for the 17
maps for which it is at present used, but for the 17 standard !

Superiority of engraving.

sheets.
It is right to say that, but for Sir Jehn Farquharson’s rajsin

‘ ) ) g the subjeet,
we should not have considered this great extension of the

) . engravers’ art
to Indian maps as practicable ; but he has convinced us that the matter

is one descrving the most serious consideration, and we wish to eall attention
to his decided opinion on the subject, though we are not prepared to recommend
that so great and costly a work as the engraving of the standard sheets of
India should be undertaken.

105. We have received estimates of the probable cost of engraving the 1”
maps in England from Colone] Grant

from the Ordnance Survey and from ;
private firm, which differ very largely. Weneed not criticise these dilfer-
ences, which appear to depend on the class of engraving required, cspecially
of hill features, and the extent to which the sheets taken zs specimens may
be regarded as representative of the werk to be done throughout the country.
It is sufficient to say that the estimates vary from £460,000 to £1,3()0,060
for the whole of the work. Assuming that all attempts at vertical hill hachur-
ing are given up, and that only horizontal contouring is, as in the American
maps, used for the delineation of hill features, we should hesitate to place
the estimate below £500,000 for the whole country, and this amount would
involve for 25 years an annual cxpenditure of £20,000, or three lakhs of
rupees.

106. Sir John Farquharson in his final proposals*

Cost of cngravivg the standard sheets.

. has suggested that
Burma might be excepted from the areq

for which engraved maps are required
b

Staff of cngravers required,

and that for the rest of India the work micht be executed partly in En}land
a
* Vsde page 57, Section 11 in Part 11 of the Report, -
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and partly in India, where a staff of 89 engravers would be required. This
estimate is however based on the rates of work of English engravers, and
cannot, we fear, be accepted as applicable to the stamp of cugraver who can
be obtained in this country. Owing to the miscellancous nature of the work
on which most of the engravers are employled at Calcutta, we do not attach
too much importance to estimates of outturn based on past experience there.
But we are informed that at present only seven of the }” dewree sheets can
be engraved in one year by the staff, which will therefore require to be con-
siderably augmented for work onthe “sheets alone, since the average annual
number to be prepared will be about 17.  As the new standard sheets will
be of the sime size as the degree shects, and 285 of them will on the average
be pubiished annually, it is chvious that even alter making very great allow-
ance for the easier nature of the work on the " map, no great assistance
in the work can be expected in this eountry, unless the staff is increased to
an extent that we are unable to recommend.

107. While fully admitting, thercfore, the incomparable superiority of
copper-piate engraving toany other form
of repraduction, we cannot recommend the
Government of India to undertake the expense required to apply it uni-
versally to the standard 1” sheets. The recently issued Burma shects ave aca
cepted by the military authorities as sufficicntly gosd in style for their
requirements ; and are, we think, adequate “for all present  purposes.
Further improvement in execution is possible, as it appears clearly from
Colonel Grant's report, and from specimens of maps which le bas shown
us, that heliozincography is capable of producing very much better results
than ave at present obtained in this counfry. We recommend, therefore,
thet the efforts of the Department be directed to improving its existing
methods and to the substitution of heliozincogfaphy for photozincography,
rather than to the adoption of copper-engraving on an extensive seale.
The work on a great number of the sheets of India is so open and the
demand for the sheets so small that we do not think the expense of engrav-

ing, however superior the results might be, would be justified.
L4

We should be glad, however, to see exceptions made in cases where
these conditions do not apply,—such as in the case of the map of Simla al.
ready rcferred to,—and we think that the Surveyor-General might be
authorised to inenr some small expenditure, say Rs. 15,000 a year, in
having standard sheets, for which there is likely to be a demnnd, engraved.
The Government of India would thusin a few years have better mate-
rials than at prescnt for a conclusion as to whether the additional expen-
diturc was justified.

Heliozincography, not engraving, recommended.

This decision not to recommend the engraving of the 1” staadard sheets
does not carry the concurrence of Sir John Farquharson, who has given the
reasons for his dissent in the note appended to this chapter.

108. Probably the ncxt most serious defect in the 1-inch maps, which
should be noticed is the entire absence of
uniformity in their style of preparation,
in the details shewn upon them, and in the varying absence or presence
of symbols. When symbols are used they are never uniform. In this respect
every successive Surveyor-General has been a law unto himself.

Want of unif .anity in the maps.
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109. Weare of opinion that a remedy should be applied to this defect before

any of the revised 1-inch maps of India

are published. e have prepared a

characteristic sheet shewing those details which can in our opinion be shewn

by contractions, by vavious kinds of type, and by conventional signs, on the

maps. Those symbols which are more important, move especially those of
importance to soldiers and travellers, should be inserted for reference on the
bottom margin, as is done on most European maps; the rest should be shewn

on a “ characteristic sheet ” to be printed as a separate paper, as is now done
by the Survey of India. But the number of symbols shewn on the map
itself should be uniform, and should not vary (as is now the practice)
according to those which actually appear ou the boly of the map. As
to boundaries, we are of opinion that the symbol sliould be the same
throughout. It is not in our opinfon material in a topographical map,
although it is of importance in a cadastral map, whether a boundary following
a small stream which is shewn by a single line on the map, should be drawn
on one side of the stream or the-other; but it is of importance that a
boundary should be readily followed throughout its course from end to end
of the map, and the present complicated practice of changing a boundary
symbol cousisting of a number of dasbes and dots to a symbol of dots only,
when it meets a natural feature such as a small stream, makes it impossible
to follow the boundary except by the expenditurc of much time and trouble.
We have also found casgs, one on a 2-inch map of so recent a date as 1900,
where dots of exactly the same character are used to shew features so different
as “contours’ and the ¢ limits of cultimtion, and these small dots actually
cross each other frequently on the map. We think, on the other hand, that

Necessity for uniformity in the use of symbols,

Dissent by Lieutenant-Colonel Longe regarding the proposals about 39”’1105" .

Boundary Symbols.—~In pamt’vraph 109, the Compmittee lays down certain boundary
symbols to be used on the maps in future. Owing to want of time, this point has, I think,
been insufficiently considered. In India, especially on the frontier, we have boundaries
which have been defined by treaty, but not demarcated, boundaries which have been demarcated
but not surveyed, and boundaries which though recognised by custom are still undefined.
For all these some special symbols must be used. .

On a minor point, namely, that of defining a boundary along a stream, cinal or road , I
would urge that the preseht custom of showing it by dots, as now done iu the Survey of India
maps, be continued. In England there leing topographical maps on several scales, it-is
immaterial whether a boundary is shown on one side or the other of a stream even though the
centre of the stream is the actual boundary, as the public have another map to refer to; but in
India the 1-inch map will be the standard, and there will be nothing to refer to on a larger scale
except such cadastral maps as may exist; and it is, therefore, important to show on that map, the
correet position of a boundary, if it is shown at all, and this can best be done by placing dots
alternately on each bank of small streams. The Committee state that this may lead to con-
fusion, and quote the case of a topographical map which they examined on which certain
contours and the limits of cultivation were also shown by dots. Such a case should not occur
in the future, for orders have been issued that the limits of cultivation should not be shown
along batural features, and the contours in future will invariably be in brown, whereas the
boundary dots will be black, and it has not anywhere been suggested to show contours on the
topographical maps by means of dots, The use of dots ‘to deﬁne boundaries along streams
would only be employed where the width did not admit of the ordinary boundary symbols
being carried down the centre of the stream. Under the circumstances, I would suggest that
the whole question be left to be settled by the Surveyor-General in consultation with the
Government of India,

The 28th Aprit 1905. F, B, LONGE, Lieut.-Colonel, R.E,
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all symbols should be thoroughly distinctive. Most of the above remarks.

apply also to the +-inch map.

From these recommendations Colonel Longe dissents for the reasons.

given in his note on the preceding page.

110. We think that the top margin of the map should be reserved for the

purely descriptive title of the map, and its

Necessity for permanency in the form of the maps. .
**  number, which should be always - on

the right hand top corner. On the bottom margin should be shewn the:

symbols, a small index shewing the position of the map, the scale, the name
of the Surveyor-General who publishes the map, but not the names of any
subordinates, with the dates of survey or revision and of publication, and any
short explanatory foot-notes which may be necessary. On all the margins the
number of the adjoining sheets should be given. Had time permitted, we
should have desired to prepare a specimen map shewing the marginal entries
above described ; but this is the less necessary in that our proposals on this
subject cannot be considered final. We have however shown in our “ charac-
teristic sheet,” how the unnecessarily elaborate marginal lines now in wuse
might be simplified.

The form of the topographical maps of any country, once decided upon,
should he permanent; ‘we are not aware of any exception to this rule in the

case of the maps of any country. We recommend, therefore, that the form of

-the future 1-inch maps of the Indian Survey should be fully considered and -

decided upon by the Government of India. We further most strongly
recommend that after the form of the maps has been thus settled, no inter-
ference with that form should be afterwards allowed. As above said, all the.
topographical maps of every country are and should be on one uniform
pattern.

111 As to the size of the revised 1-inch maps of India, we are of opinion
that they should be half the present size,,
the present map to be vertically divided
into two. This will give maps approximately (within the margins) of 16:
inches by 17. "There gre two advantages in this course. The maps will
themselves be less unwieldy ; and the reduced size will give much ggeater
facilities for good registration, should the maps be colour-printed. In view
of the fact that we propose that all hill features should be printed in
brown from a separate plate, this last point is important.

'112. We have consxdered very carefully the question of the scales of
o - survey and publication. Itis a sound
principle and one, we believe, of almost
universal adoption in other countries, that the scale of survey should be at
least double the .scale of publication; in India also very general effect
has been given to the principle. Thus all topographical maps prepared
from cadastral maps are reduced from the 16 “or some larger scale, those
from revenue or forest surveys from the 4”, while a considerable amount -
of topographical surveying has been done on the 2" scale. In Native States
generally, and also in difficult country elsewhere, the scale of both survey and
publication has been the 17, but many of the Native States surveys appear to
have been made with the primary object of affording material for the }”
Atlas sheets ; so that the general principle was not infringed in their case.
The Committee have considered with care whether, with a view to save

-

Sue of the map.

Scales of sarvey and publication.
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expense, especially in publication, and to facilitate the preparation of maps
by engraving instead of by inferior processes, it would not be sufficient to

survey on the 1” scale and publish on the 3”. They are unable, however, to
recommend this course for the following reasons :—

(1) The accepted scale of publication is at present the 1”.

(2) For military purposes the 1” scale is generally necessary, and the

military authorities are of opinion that this is the smallest scale
of use for tactical purposes.

(8) Even the 1” scale is not large enough for all purposes. On the
Frountier there is so much intricate physical detail that publica-
tion of the maps of certain areas on the 2”scale has been
asked for ; and engineers, with few exceptions, represent that the
1” map is too small. In some cases 4” maps have been asked
for for irrigation purposes, but this request has not been
pressed, and the greater part of the evidence we have received
shows that for almost all special purpeses a survey on the 27
scale will be sufficient.

We recommend thereforc that the ordinary scale of survey be the 2 and
the ordinary scale of publication the 17, with the following exceptions :—

(i) Where the country is difficult, unhealthy and undeveloped, and the

expense of a 2° survey would be great, we would allow the

survey to be on the 1” scale,

(ii) Similarly, where there are few physical features to be delineated, as

in the desert parts of Rajputana and Bahawalpur,

a 2" survey is
unnecessary.

(iii) Where a tract comes under revision or resurvey, of which -the
existing maps have been published on the 1” scale, though possibly
the survey was carried out on the 2” scale, the method of pevision
or resurvey must be left to the Surveyor-General, who would
either use manuseript copies of the 2” work or g
the resultant 1” maps,
mical,

pecial prints of
as he considered best and most econo-

. we would allow publica-
,) in any case where maps on
purposes of any department.

. . ly be required by irrigation
and railway engineers, and are in some cases specially asked for
by the military authorities.

®
(iv) Where the survey is made on the 2" scale,
tion on that scale, (as well as on the 17
the larger scale are required for the
The larger scale maps will apparent

() We are divided in opinion as to whether publication on thé £” scale
.would not be sufficient in certain localities where there ;s little
u.xformation to be shown in the maps, and where such informa-
tion. cannot be obtained without great expense. Such tracts

are the desert parts of Rajputana, the outer ranges of the
Blmalayas, the Orissa and Chittagong hill tracts and the
like. In the opinion of the President and Sir John Farqubarson
the §” scale is sufficient for giving all the information re.
qu.ired in such parts, while Colonels Longe and Kelly are of
opinion that uniformity should be preserved by the issue of 1”
sheets throughout. As the survey will be made on the 1” scale,

the question is not of great importance, so far as expense is
concerned, unless it is decided to engrave the maps,
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118. As to levels, the evidence which has been given before us bas been
unanimous on two points: firstly, the
military evidence is to the effect that on
:many or most of the 1-inch maps an insufficient number of altitudes has been
shewn along the top of ridges or passes and along the bottom of valleys; .
‘and, secondly, the evidence of engineers is to the effect that many more of
those levels which are required by them for preparir.g schemes for roads,
railways, canals, etc., should be shewn.on the 1-inch maps.

Levels,

The remedy for the first defect is comparatively easy; it consists merely
in an additional supply of clinometric heights by the field surveyors, and
these have indeed heen largely supplied already on the mo-t recent 1-inch
maps prepared by the Survey of Indis, such as the maps of Burma. Itonly
remains for the Surveyor-General to see thatin future such heights as are
necessary for military purposes should be inserted on the maps. Clinometrie
heights, which are always connected with ¢ calculated heights of the
trigonometrical stations, are sufficiently accurate for those purposes.

It is otherwise with the levels which are required by engineers Some of
those who gave evidence, it is true, professed to be satisfied with approxi-

“mate levels, but we do mot think that that opinion would be endorsed by

the profession generally ; and we recommend that a large extension of instru-
‘mental levelling be carried out over India dvring the revision of the l-inch
maps. These levels need not be of the extreme precision required for the main
lines of levels which have already been extensively carried across India, but
they would be sufficiently accurate for all practical purposes. The Surveyor-
General estimates that one leveller with each field party could run 80 miles
of levelling per month, and that this would supply from 50 to 60 linear miles
of levels for each full standard sheet. We strongly recommend that he be
authorised to carry out this work during the revision.

114. But there is a preliminary work which we think should be taken in
Immediate. necessity of equating mein cirenit hand at once. The Superintendent of the
levels. Trigonometrical Br.nch informed us that
the work of distributing the errors ir. the main circuits which have already heen
levelled, is greatly in arrear. There isa great temptation to postpone this work,
because it shews no results in the form of progress for annual reports. But
that postponement is in its results most wasteful both of labour and woney.
The .unequated levels on the main lines are inserted on the maps ; when the
levels are equated, every one of those levels will have to be re-calculated and

* a new level will have to be substituted. But this is not all. Every new line of

secondary levelling has to start from the levels on the main circuits, and
consequentIy any alteration in the latter has to be carried out for every level
in the secondary circuits. If, for inslance, we assume that our recomimenda-
tion is adopted, that the field parﬁes are to carry out such lines of secondary
levelling, each party will run some 500 miles of levelling in the season; for
1b parties that will amount to about 7,000 miles annually of levelling; if the
distribution of error is not carried out before the levels ure ipserted on the
‘maps, then, when the errors are actually distributed, some 7,000 levels will
have to be re-calculated and new levels will have to be substituted, and this
labour will go on accumulating at the same rate of 7,000 additional levels
.every year. The labour involved is exactly the same whether the error should be
4 feet or 1th of a foot, It will thus be seen how wastetul it is to postpone the
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inevitable work of adjustment of error, and also how it not only affects the
correction of the errors themselves, but also may largely render necessary the
labour and inconvenience of carrying out corrections on the plans themselves.
‘We therefore strongly recommend that the Surveyor-General of India should
call upon the Superintendent of the Trigonometrical Branch for an estimate as
early as possible of the cost and time likely to be required for completing the
adjustment of error on the main lines of levelling carried across India, and that
this work, if the necessary funds are granted, should be completed as soon as
possible. As we are recommending that field parties should s1multaneous]y,
except in some of the north-western areas, begin the work of revision all over
India, this question affects the whole country. No new extensive system of
levelling should be carried out until the basis from which it is to start is
placed on a satisfactory footing.

115. There is another important matter in connection with triangulation
and levelling to which attention must be
drawn, and that is the preservation of the
permanent survey marks on the ground. Orders are in force for the care-
- ful preservation of the Great Trigonometrical Survey stations, but we believe
that in some parts of India these orders have not been observed, or it may be
that the stations had dlsappeared before they were issued. In the plains of
Bengal we understand there are hardly any Survey stations to be found.

The importance of maintaining the stations of the Trigonometrical Survey of
India need not be insisted on. But if a system of periodical revision of
the topographical maps is now embarked upon, there will be a marked ad-
vantage to be gained from the preservation of as many trlangulatlon points
in hilly districts, and traverse points in the plains as possible, We have
recommended that the conduct of cadastral surveys be left to Local Govern-
ments, but it is one of the first essentrals of the system that they shculd
erect and maintain every permanent mark of the trlangulatlon or traverse
survey. In cadastral districts in every four or five miles square at least tne
survey point should be fixed permanently, specially marked, and carefully
maintained in connectlon ‘with the main trla.ngulatlon system of India.

116. We have little change to propose as to contours It is mtended
* Contours. that they should as'in the case’ of the

ex1st1ng maps of Burma, be shewn in
brown on the revised maps. We are of opinion that the present system

of surveymg and drawmg them is suﬁiclently accurate for all practmal

Preservation of stations.

purposes, and that it would be 1mposs1ble, in vxew of the large area to be .

dealt with, to undertake any general system of surveymg mstrumental con-
tours for the l.inch maps. Where such contours are required in spec!al
areas for engineering purposes, it will be for the engineers to survey ‘them for
themselves, as indeed, we are informed, has already been done in varlous
parts of India for 1rr1gat10n purposes

An inspection of some of the maps of European couutries and of the
United States convinces us that for maps on the 1-inch scale there is, so far as
copper engraved maps are concerned, no difficulty in shewing contours at 100
feet intervals up to the greatest heights, and until the ground becomes actually
precipitous, when the symbol for cliffs is used ; as to whether on photo-zinco-
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graphed or helio-zincographed maps it is possible on very steep slopes.
to satisfactorily shew them we reserve our opinion, merely remarking that on
such maps 'as those of Simla and Darjeeling the contours overwhelm and
obscure every other detail, and make the map useless for every practical pur-

pose. On Jower ground and slightly undulating slopes we recommend that,.
if possible, the contours should for the 1-inch map be at 50 feet intervals.

There would be no practical difficulty in carrying out this recommendation

on an engraved map, because the contours could be distingnished by

numbering ; but on a photo-zincographed map such numbering on steep

ground would be practically impossible. We therefore leave both the

numbering of selected contours at, say, every 500 feet', and the representation

of 50 feet contours, as open questions.

For the 1-inch map, should it turn out to be impossible to get engravers of
the necessary artistic skill and in sufficient numbers to engrave the hill
features by vertical hachures,—and this seems a possible, if not a probable,
contingency,—the hill features will, in the case of this map also, have to be-
shewn by horizontal contours, and on steep ground the contours will have to
be at not less intervals than about 250 feet. Whether contours or vertical
bachuring is used, we recommend that for this map also the hill features
should be printed in brown by preparing a separate plate.

117. We recommend that an edition of the 1-inch map should be printed
in colour, more especially for military
purposes, and that the colours should
be black for the detail, brown for the hills, blue for the water, and burnt
gienna (or lake) for the roads, those being the colours almost universally used
for colour printed maps.

118, It is evident fxom the replies received to our series of questions that

- for administrative purposes a map show-
ing village boundaries is required. Many
of the officers consulted state in fact that they prefer a skeleton or index map-
giving the boundaries of the villages to one showing full topographical
details but omitting the boundaries. Others again, and the majority of such
officers are among those more accustomed perhaps to using topographical
maps, consider that in a map with full topographical details village boundaries
are unnecessary and only tend to obscurity. In our opinion the inclusion of
such details as village boundaries in a topographical map is not only unneces-
sary but is indeed objectionable. Where villages are small, a 1” map show-
ing boundaries presents a mass of lines which represent nothing which can be
famnd on the ground, whereas if only large villages are to be marked out, the
administrative object in view is defeated. The revised 1” topographical map
should not, we think, show village boundaries.

Printing in colour.

Village boundaries.

But at the same time we consider that in order to meet admlmstratwe
requirements the Survey of India should be prepared to issue another edition
of the 1” map showing village boundaries, provided that the Local Govern-
ment concerned supplies the necessary material for their insertion. The cost
of producing large scale maps from cadastral surveys down to the 1l-inch
should fall on the Local Governments, who should be at liberty to decide
whether the village boundaries are to be simply surprinted ‘on the topo-
graphical map, or only on the detail plate omitting the hill features, and so-
forth. Tt is possible that certain Provinces, e.g., Madras and Mysore, which

L2
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bave already their own arrangements for producing 1” maps showing these
boundaries will not require any second edition of the topographical map.
Where, however, such a map is required, and the materials for its compilation
are supplied, its preparation should be regarded as a legitimate function of
the Survey of India.

119. A proposal has been made to us by the military anthorities that

the standard sheets should be num-
bered in one series for all India, but we
do not recommend its adoption. The numbering would reach an excessive
figure, and we prefer to retain the present system of numbering by Provinces,

Numbering of standard sheets.

The }-inch or 4-mile maps of the Indian Atlas.

120. The great work of the Indian Atlas was commenced in 1826. The
Commencement of the Indian Atlas in England. labours of the topogmp hical surveyors
. of the Madras Military Institute, based
on Colonel Lambton’s triangulation, had attracted attention as soon as the
results arrived in England, and the necessity for the publication of accurate
and detailed maps of India was at once acknowledged. Aaron Arrowsmith, the
famous cartographer, constructed a projection for an atlas of India on the
scale of four miles to an inch, and published in 1822 an atlas of South
India from Cape Comorin to the Kistna in 18 sheets. 'The projection is a
 modification of the conical development ; it represents the parallels of latitude
by concentrio arcs, and the meridians by arcs concave to the central meridian,
not by straight lines as in the true conical development. On Arrowsmith’s
death the work of compiling and engraving the sheets of the atlas of India
‘was entrusted by the East India Directors to their geographer John Walker, a
member of a family of map engravers., Arrowsmith’s projection and scale
were adopted, and the first sheet of the atlas was published in 1827. The

atlas was designed to occupy 177 sheets, 40 inches by 27. The size of the

sheets led to delay in the compilation of the materials and the engraving¥of
the plates. It was therefore decided in 1864 to publish the atlas in quarter
sheets. Up to 1868 Mr. John Walker, whose health then completely broke
down, had completed the engraving of 8% of the sheets. There has always
been the highest testimony to the accuracy and excellent style in which the
sheets were produced. :

121. In 1869 the work of engraving the atlas was transferred to India,
a carefully selected staff of English en-
gravers having been brought out by Colo.
nel Thuillier. During the remainder of his incumbency of the post of
Surveyor-General great efforts were, as already noted, made to push on tie
completion of this most valuable work, and by 1877 materials for a first
edition of the atlas were practically complete. The revision and republication
of the sheets has been continuously persevered in since that date, as new
material became available.

122. The meridian adopted* for the projection was that of the Madras Ob-
servatory, as then ascertained, namely, §0°
18" 30” E. The latest value, ascertained

in 1894-96 by means of the electric telegraph, is 80° 14’ 51", a difference of
8 89". Another point which must be noticed about these atlas sheets is
that the scale used by Mr. Walker was not exactly 1 inch to 4 miles, which

' * The longitude hitherto adopted for the standard sbeets is 80° 17’ 21.”

The engraving of the Atlas transferred to India.

Errors in the scale and projection of the Atlas.

.

(£

-0quals s but a scale of - In consequence of this the dimensions of
the full copper plate, which should have been 38'81 by 24°65 inches within
“the border lines, were only 88-00 by 2445 inches. This error is negligible
‘against errors introduced by shrinkage of the paper on which the maps are
‘printed.

123. The style and the quality of the engraving of a large number of
these atlas sheets is excellent, but the
older sheets are in this respect inferior.
As has been said above, the earliest sheets date from 1827, and at that time
“the copper-plate engraving of maps had not reached the standard which it
‘has since attained,

The Atlas now obsolete,

All the evidence which we have received tends to shew that a great deal
-of the detail shewn on this map of India is now obsolete, and would have to
“be erased from the copper-plates, while a great deal of new detail would have
to be inserted on them. In the mountainous districts, like the Himalayas,
and even in hilly districts, the regaoval of obsolete detail is likely to injure

‘the engraving-of the hill features, which has in most cases been well done,

But by far the greatest defect of many of the maps is the immense number
of names which have been inserted on the older sheets, and which are either
now entirely unknown, or are represented by a spelling which is now
superseded. This applies to many sheets both in Bengal and Madras. N early
-all the names on these sheets would have to be removed and modern names
engraved. The labour and cost of the consequent erasures from the gopper.

- plates and the insertion of the new names would probably be prohibitive, in

addition to the erasure of the old detail and replacing it by the new. We have
therefore been reluctantly compelled to abandon the whole of these atlas

'sheets. It should be added that the projection on which these }-inch maps

have been prepared, is not suitable for the extension of the map to the

extreme east and west of India in Burma and in Baluchistan.
124. It is proposed to replace the sheets of the Indian Atlas by what the
Degreo sheets, Survey of India calls ¢ degree sheets,” the

projection of which is the same as that
of the l-inch standard sheets. Each sheet published in standard form is

bounded by 15 minutes of latitude and 30 minutes of longitude. Thus the
area lying, for instance,” between latitudes 30° and ¢1° and longitudes 73°

and 74° is divided into exactly eight standard sheets. If, as we recommend,

the standard sheets are reduced to half their present size, each degree sheet
will cover the same area as sixteen standard sheets. There is considerable

-conyeniente in this arrangement, and in the fact that the boundary lines of
-the degree sheets Will coincide with those of the outer standard sheets they con--

tain. It is proposed to engrave this new map on copper, and to complete each

-sheet as soon as the necessary number of standard sbeets have been published.

The engraving of the detail will probably present little difficulty ; but, as has
been indicated above, it is uncertain whether a sufficient number can be ob-
tained of the specially skilled and artistic engravers who would be required to

-engrave the hill features by vertical hachures, or whether it may not be
‘necessary to shew them by horizontal contours. We are therefore obliged to

reserve our opinion asto which of these methods should be adopted for

~completing the map.
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A few of these degree sheets have already been prepared by photo-zix.l--
cography for Burma; but we are not prepared to recommend that. their-
publication by this method should be continued over the rest of Indlz.m, for
which we recommend that engraved maps only should be prepared, Ymh-out
any preliminary edition like that of the Burma maps. From .thls view
Lieutenant-Colonel Longe and Colonel Kelly dissent, as they consider that.a
preliminary photo-zincographed edition should be prepared, in order to avoid
the delay in publication inevitable in engraving.

125. Some years ago, the Department, in accordance with the recom-
mendations of the Seventh International
Geographical Congress of 1899, com-
menced the preparation of maps on the scale of 1 : 1,00.0,000. The (?ongress
boped that all civilised Governments would co-operate in the: production of a
map of the world on this scale. Only a few sheets have been 1.s.sued 1.1p todate;
and none have been completely engraved. When commencing this map the
polyconical projection recommended by the Congress was not adopted, ?ut ‘the~
Sarveyor-General informs us that it is desirable to revert to ”t-hat projection,
which is the one employed for the 1” standard sheets and the 1” degree sh?ets.
‘We have had some hesitation in deciding whether to recomm.end the continu-
ance of this map. We think that on the whole its prt.apar.atlon may be sane-
tioned for the whole of the interior of India, where it will eventually take-
the place of the & Provincial maps. Maps on the latter §cale lnlave been
prepared for most Provinces, and one is in haqd for the Pul.lgab which should
be finished. But these %" maps are now out o.f flate, being .based on the
obsolete material of the atlas sheets. After finishing the Punjab map,. fur-
ther work on these Provincial maps should be stopped,. though there is no
objection to their publication in their preseflt state., until they can be replaced
by the sheets of the § map. There is but little d1ﬁere?nce lf)etween the two
geales 1: 1,000,000 and 1°=16 miles. The 3 map, which will of clolzrse ‘t.)e an
engraved map, will fulfil all the objects at present served by the %" maps. .

Each sheet of the & map covers sixteen d(?gree sheets. The.re will thus blt’a-'
provided eventually a series of maps of practically 1the same S}ZG on t?e 1
scale (standard), the }” scale (degree sheets) and the.m scale (India and.ad]acent
cmintries), the area of each being an integral multiple of the preceding map,
The Commander-in-Chief has asked for an engraved map on t!\e i~ scale
for strategic purposes. His wishes will be met by t.he publication for the
present of the existing " maps. The 3 map will gradually lf)ecome the
strategic map of India as materials for its production become available from
the revision of the 1” standard sheets. - s
that the above recommendations will a
126. We would express the hc’peleast obviate for the future some of the
most prominent defects of some of the
existing topographical maps of India, which come in some instances down

1
The = msap.
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General remarks.

to the most recent dates; such, for instance, as the anomaly that the-
Jower slopes of the Himalayas, and the long rolling ridges of Upper Burma,.

both covered with dense forest, are represented on the l.inch maps dated

1901 and 1908, of those districts, as being country of the same character as.

the bare country of the Sussex Downs.
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Some general remarks may, in conelusion, be made as to the maps dealt
within thig chapter. ‘

The general character and the periods of origin of the two principal
topographical maps of India, the i-inch atlas sheets and the 1-inch standard
sheets, appear to us plainly to indicate that the former was always intended
to be the principal topographical map of the country, and that the latter
has always been treated, at least until comparatively recently, as merely a
subsidiary. The former, commeficed in 1826, was begun at a time whén the
scale of }-inch to a mile was, especially in the case of a large country like
India, considered sufficient for all practical purposes: its general style and
elearness of detail, excellence of workmanship, and the cost expended in
England on its preparation, as well as its general uniformity throughout as
to type, symbols, ete., as contrasted with the variety shewn in the case of
the 1.inch maps, all point to the same conclusion.

The 1-inch standard sheets on the other hand, dating from so recently as
1866-67, are evidently an after-thought, suggested by the then recent intro-
duction of the process of photo-zinicography. By that time also, 40 years later
than the commencement of the 3-inch atlas, ideas as to scale had developed.
The disadvantages of the process adopted wete overlooked, and the quality of
‘the map was sacrificed, to the one point of rapidity of production, although
no doubt those who first superinténded its preparation lived on in the hope,
which has certainly not been realised, that they could ultimately by
those methods geét results equal to those of copper-plate engraving. The
alterations of detail, symbols, etc., shown on the map, which were sanctioned
by suceessive Surveyors-General, point to the same conolusion. They would
not have dealt with the map in so varying a fashion if it had been the

recognised principal topographical map of India, and not merely a subsidiary
map.

8ur Jokn Farquharson’s reasons of dissent as to the Engraving of the I-inck map.

I have, ever since a close inspection of a large number of the existing standard 1-inch maps
of Tndia, held the strongest possible opinion that the revised maps on that scale should be
produced by engraving on copper; and I must therefore differ in that respeet from the other
Members of the Committee who decline to recommend that that course ghould be adopted.

The subject is mentioned in Colonel Grant’s Report dated 21st February 1905, paras. 20 to
23 ; it was also discussed in Caleutta on the 25th February 1905,~—see Colonel Grant’s evidence
of that date, paras, 29 t0 50 ; and it has been further discussed in my own Statement at
Caleutta of 23rd February, paras, 52 to 57, and in that made at Simla on 10th and 19th instant,
paras; 61 to 74 and B6 to 91, so that I shall now confine myself mainly to summarising my
reasons for dissenting from the récommendation of the Committee.

1. The other Mémbers of the Committes agree that engraved maps are much the best
maps. .

2. All the best Eul‘opeaﬁn and American topographical maps are engraved maps.

3. It is admitted that the existing 1.inch maps of ‘India are so bad as to clearness of
definition that they ought to be improved, and I understand that the Committee now propose
that engraved maps of special districts should be prepared. As to this proposal (1) I am
not aware of any country which publishes its principal topographical map by two methods, a
superior and au inferior method ; and (2) the Surveyor-General will find it difienlt to justify
any action he may take in giving one particular district a map greatly superior to the maps of
other districts, On what principle is he to select ?

4. The present maps are hopelessly bad military maps. In mountainous counfry it is
impossible on photozincographed maps to draw the contours clearly on the steepest slopes, or
to number the contours, or to devise symbols which can be used to indicate the classification
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of roads by the width and thickness of the lines, or to devise any except the coarsest symbols
for railways and other features. It is impossible to imagine any soldier admityng tbat the
existing Indian Survey maps of such well-known places as Darjecling and Simla are
fit to be placed in the hands of any officer for military purposes, or that any officer
would find them of the least use for moving his troops over the country. And yet i+ is argued
that because the surrounding country is ‘“open,” its maps are not worth engraving, It is
impossible to tell in what districts of India military operations may not be at some time
pecessary whether the nature of the country is “open” «r “close.”” India is surely of all

countries that in which its soldiers should be provided with the best kind of military map for
the whole country.

5. There is no guaravtee, or even much definite promise, that maps produced by the
present photographic processes can be improved in India. Colinel Grant in Calcutta,~—see his
Report of 21st February 1905 and his evidence of 24th—25th February,—avoided giving
anything like a definite opinion as to this point; and it is only on 23rd March, after his
return to England, that he commits himself to the statement that. “I see no
reason why the work in Indis,.with improved training of workmen and methods
of reproduction, should not approximate in quality ” to English work. Even that does not
amount to much of a guarantee, and Colonel Grant’s bias, (I do not say itis not an
honest bias,; in favour of his own speciality ..of the Photographic or * Process” methods for
producing maps, had been already sufficiently indicated by the variety of his estimates of
the cost of engraving—see my statement of 10th April 1905 at Siwla.

6. The existing l-inch map has always vitiated the taste and education of tho
Indisn official and other classes in the matter of the quality of maps, because they have
never kr;own any better ones. There was the case, for example, of an engineer giving
evidence before the Cammittee as to the high qualities of the present l-inch maps of India
who, on being shewn an English l-inch map, made it quite clear that he had never even
seen a topographical map of his own country.

7. The President and one of the Members of the Committee bave, I believe, held all
through that the expense of engraving the one- -inch maps would be too great to be borne
by a country like India. 1 do not believe that India is a poor country. It is a contradiction
in terms to say that a country, which has a budget and an expeaditure of about 80 willions
sterling a year, is a poor country. Even in the case of the very poorest classes
of any country, their comfort depends upon their wants; and I believe the very poorest

classes in India lead far more comfortable lives than the poorest classes in the East Eod of
London.

8. The Commlttee propeses that India should expend annually £150,000 or more in
revising the existing one-inch maps, but declines to recommend that a further expenditure
of from one-tenth to one-seventh, namely, a maximum of from about £15,000 to £20,000 a

year, should be incurred to enable her to obtain the full value of the principal expenditure.
That is surely a wasteful economy.

9. It is alleged, I understand, by another Member that, as the country is so open and
as there will be so few purchasers of the maps, it will “not be worth while” to go to the
expense of engraving them, The following is the opinion of Dr. M. A, Stein, the traveller
as to the quality of the existing maps of a neighbourhood which is certainly as “open” as
any in India, and which is not likely to provide many purchasers of the maps: “On the
% one hand, the photozincographic process is too coarse to permit of the insertion of the finer
« Jetails shown by the original drawipg, even where the necessary space is available. On the
« other, it apparently cannot do justice to such accurate hill-shading as would give a correct
« representation of slopes, relative heights, &c. An illustration of these remarks is supplied,
“ ¢,g., by the very inadequate way in which the steep slopes to the south of the Shahkot pass
- and at the northern foot of the Landake spur in Swat appear in the copy of Trans-Frontier
« Sheet No, 35 now before me. Having had an opportunity of seeing the original plane-
« table sheets of the survey of this portion of Swat, as prepared with masterly skill and care
« by Captain C. L. Robertson, R.E., during 1897.98, I ‘can fully realise the loss to accurate
« cartography for which the imperfect method of reproduction is here responsible.”
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Dr. Stein apparently thinks that, when a survey bhas been well made, India should

even althoughgthe country is open and purchasers would be scarce, expend the additional
money required for her to obtain the full value of that survey.

It will surely be lamentable if the proceedings of this laborious Committee should

end in the permanent adoption for India of a kind of topographical map.inferior to that
of any other country.

10. It only remains that I should briefly state what course I would suggest as to carrying

out the engraving of the l-inch maps of India, and what would, in the eatlier years, be the
probable cost.

In my statement® of the 19th Apul 1905 at Simla I proposed that 89 copperplate engra-
vers should be meantime employed on the work.

Of these I would propose that 2 European engravers, to be brought from England as
Superintendents, and 28 natives should be employed in India, the latter to be recruited special-
ly for the work and trained either at Calcutta or elsewhere, the latter for preference, say ab
Dehra. They would make little progress for two or three years, even at line-engraving.

It would ke inconvenient to employ more natives, because more of them would not be pers
manently wanted for engraving work, and discharges are inexpedient,

The Ordnance Survey should be asked to provide 10 engravers, or more if they could, the
work to be done in England.

Messrs, Malby and Sons might be asked to employ the balance of 49 engravers, their

work also to be done in England, pr more, if they could for the first three or four years, until
the native engravers should be trained.

The output of sheets from the field parties would be for the first two or three years limited.

The cost of engraving would not, I believe, exceed the following amount annually, at least for
the first year or two :==

£
The Indian party, including 2 Europeans, and contingencies for office reat, etc, 1,468
The Ordnance Survey party, including 25 per cent, contingencies ... - « 1,758
Messrs. Malby and Sone’ party, ditto ditto s - . 7,644
Torar v 10,867

So that £ll 000 or £12,000 a year would proba.bly meet the whole expenditure. Burma,

as explained in my statement of 19th April, is meantime left out of account in the above
estimate. ‘

The 22nd April 1906, J. FARQUHARSON.

* Page 57, Part 11 of the Repourt.
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CHAPTER IX.

¢
‘ Organisation of the Reproducing Offices.

inati ’ ing offices was made by Colonel
127, & coreul examination of tl(;iaﬁ)tl}:vv{l?:vasfgpecially depute({ to advise
the Committee on the subject of repro-
duction, viz. :—The Central Offices at Calcutta:, Fhe Madra.s Surviy Ciﬁi:}:a;
the Poona Photo-Lithographic Office, t.he Printing Establishmen gl o
Rurki College, and the Survey of India Office at Dehra Dun. Colon
Grant’s report is submitted heréwith.

Offices exawined.

i in view, in considering the organisation and
126: Mhe main prxposs eld Z;i)‘:i)illrilties -of theb variou: drawing and
publishing offices, has been to deyisg
mensures to ensure the publication of the maps as soon as possible s:fter 'Zl::
surveys on which they are based have been completed.. In tbehpas r:;;:'red
delays have occurred m the publication of maps, to which we have '
elsewhere.

t he chief, or at any rate & great and
129. 1t bad boen waderstood tlhslt';elfonderating, cause of such delays
Extra-departmental work. was the burden thrown on the féi)ﬁj; .
i - tmental work sent in by the variou
duing Oﬂic: S 211::‘(3}221811:;@61?2; f:g?;. On our visit to the Zine anfl Lithq-
Depal‘_tme‘? st.(; Department we were shown a number of plans and dlagrgtps;
%;:{;22;\1:12:, IW{g]iCh were being printed for .the Public .Works ;)elf)a'rtment
in the Railway Branch. These included plans of carriages an . their gom-
ts and illustrations for a railway reporf, all of w.hlch had no
ponent Parus,lil tever with the actual work of the Survey of India, and 1:,here
connej: -til-(in " a:ther cases of similar work in the correspondence of a single
T numemusthe annexures to our report will be found three statemepts'
day. . AT}? us tturn of the Photographic and Lithographic Office for the year
Shomﬁg f X ;)vl;rk done for the Survey of India and for other departments;
19?12.1 t(;fe outturn in each case for the last 17 years. The last of Phese si?arte-
el how greatly extra-departmental work has increased in the pa_@t
;nentzzrsowswe werir at first disposed to think that all such work should at
oZ:eybe removed from the head-quarters office. o o
But Colonel Grant’s report shows that the personnel and quipment ot
the Central Office are sufficient for the execution of zimll the wor reqmre a
The present demand on the Photographic DePartment is abo.ut
present. tives a year, and we are informed that it can easily turn out thce
fﬁ(;zonzfse; Simila;ly the Zinc and Lithograph.ic printing offices can with
the existing number of machines and presses attain an annual .output of from
least 11 million to 2 millions pulls ” or impr.essmns, while the present
. d i bout 1,300,000 pulls; and of these 360,000 pulls represent regular
o 1li'aal ma ’ wc;rk, 177,000 pulls extra-departmental work based on
topogr:fla:;c can Ee more economically produced at Calqutta than elsewhere,
:;a;) 5:763’000 pulls extra-departmental vivork which could be prepared and
printed elsewhere. It i, therefore, obvious that the pressure on the repro.
ducing offices is not at present a matter of urgent moment.

From Colonel Grant’s report and the evidence brought before us in the
head-quarters offices, ‘it is, however, apparent that there is considerable

Object of examination.

‘reproduction, alre‘d}‘igtiqp‘in the a_;
ab Caloutta may be necessary.

- ® Vide Mr. Pope’s evidence in Section 111, Part II of the Report,
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pressure, which should beremoved, on the drawing sections of the offices,
The requisitioning departments often donot know what will be the easiest and
cheapest Wthod of reproducing their maps arnd plans, and do not send them to
the Survey Office drawn in proper form. Unnecessary work is often asked for,
or a demand is made for reproduction in an unsuitable or expensive manner, by
lithography, for instance, instead of by photozincography. It has apparently
been the custom to attempt to comply as faras possible with such demandsin
the shape in which they are made. All this throws a large amount of avoid-
able work on the drawing establishment, whose difficultics are enhanced by
the fact that the extra-departmental work is generally described as urgent,

and can often only be undertaken to the detriment of the real work of the
Survey. This.state of affairs requires to be remedied.

130. We wish in the first place to emphasise the fact that the primary duty

of the Burvey is to see that its own work

an'v.ey work the first duty of the Degartmfant. is done, and ‘that no extra- depar te
mental work is allowed to interfere with that. If work is sent in which can-
‘not be gxecuted within a reasonable time, without detrfinent to Survey work
.proper, the Surveyor-General should return it at once to

: the requisitioning
office.

If hecan do so without much {rouble, he might suggest to the

Department concerned another reproduction office to which the work might
be sent. -

131. In the next place we agree with Colonel Grant that all Departments
Drawing of extrs-departmental work not s Survey should be required to send in all work
f,dﬂfg. . - .

| ;iion by pHotography,

or-such other method as may best meet the requirements
of the case.

It should be a sine qud non, before any extra-departmental work
is undertaken by the Survey, that no drawing work is thrown on its establish-
ment. It is on all accounts desirable in the interests of economy that the
expensive plant, skilled labour and superior supervision required for repro-
duction by photography, which are already provided in the Survey Offices,
should be utilised to*their full capacity,
found or trained anywhere, and each Dep
sufficient drawing staff at no great expense.

but draftsmen can be practically
artment can provide itself with g

132. Provided that these conditions are fulfilled, we consider that there is
Sufficiency of exi;ting r;;;roducix;g of'f.'xce;s“ o itpmedi_élte neceis}.-ty for dlvertlng any
T : ) large quantity of the extra-departmental

‘work to other offices. But in view of the recent large growth of this class
of work, arrangements might be made to commence the diversion, which
will eventually’ be necessary, by gradually transferring the heavy work
required by the Public Works Department to Rurki. ' o

In a few years’ time, when the new topographical programime is in fu]]
working order, and the ndé:ps d;éyvn by the fifteen Field Parties eome in for
e amount of extra-departmental work undertaken
it | , We draw attention to Colonel Grant's conclu-
sion that there is ample plant at Poona and Burki for the execution of. all
such work that is likely to be required. The Madras Survey Office already
does all the work of that Presidency, but there is little room for expansion in
ifé"p?GSegt buildings, aéd'yjit]i"ité’f'éi‘;is‘ﬁing”}’)lant_i it cannot undertake more
e | |

drawn in a style suited for reproduc- )
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133. We have elsewhere recommended that the Local Governme__nts should

be entirely respousible for glyenue or

cadastral surveys. It follows that they
should also undertake the preparation and production of their own cadastral

maps. In almost all the Provinces this system already practically obtains ;
the only cadastral maps at present being regularly reproduced at the Central
Office are those of Burma. In Assam and Burma the Vandyke process is
alrexdy used, and there is no reason why this simple method, which is
thoronghly sufficient for the production of cadastral plans, should not be
introduced in those Provinces that have at present no reproducing plant or
establishment. The Bengal Drawing Office is organised on a good hasis, and
carries out all this class of work under the Superintendent, Provineial Surveys.
In Rangoon there is a small establishment attached to the Government Press
which reproduces certain administrative maps for the Burma Government.
It is very advisable that the system should be extended, and that the Local
Governments should become self-supporting in this respect.

Reproduction of cadastral maps.

134. We support'Colonel Grant's recommendation that the Letter Press
Printing section should be reduced by

. transferring the printing of forms to the
Central Government Press. This would have the advantages of decreasing the
pressure on the limited accommodation available, and of lessening the amount
of supervision at present diverted from the work of map printing proper.

Letter Press Printing Section.

135. The removal of the Photogravure section to the Central Press suggeste

ed by Colonel Grant is a messure that

. we do not at present support.’ We consi.
der that the staff and plant employed in this section, on work of which the

Survey of India is justly proud, should be kept in reserve to meet the possible
requi;emeuts for the reproduction of hill plates by photo-etching, should it
eventually be decided to introduce that system. '

Photogravure Section.

136. In chapter VIII we have given our reasons for proposing that the
task of continuing to correct the existing
1" Atlas sheets and 2" Provincial maps
should be stopped, and that the Engraving department’s energies should be
concentrafed on engraving the new Degree sheets and the % mapof India.
When these new engraved plates come into use, the present practice of print-
ing direct from the engraved plate should bhe given up. We ‘cousider that
Government should at once take steps to provide an electro-typing plant for
the preparation of matrices and duplicates to print from, The cost, as estimated
by Colonel Grant, is only £2,500 (Rs. 37,500) a trifling: sum compared with

the importance of preserving undamaged and intact plates prepared by the
costly process of engraving,

Necessity for an electro-typing plant,

187. We draw attention to Colonel Grant’s remarks regarding the necessity

for improved arrangements for storing

| the original manuseript documenfg—
maps, plans and records of observation and calculations. Tt is advisable that

separate fire-proof accommodation should be provided fhr
able documents. '

138. In the Photographic and Lithographic offices Colonel Grant observed

Snpervision in the Photographic and Lithographic a want of cleanliness and Order, and a

Offices. i b
) . . F) and ”'

Storing of original documents.

storing these valy.

& to the
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use of an unsuitable process of heliozincography with inferior material. Our
visits to‘*‘oﬂ‘ices confirm the impression that the management has not at-
tained the egree of firmness and elliciency that is desirable for the systematic
production of the best results.

In regard to the supervision we have, in our proposals for the organisation
of the Burvey of India, recommended that an assistant shoald be appointed to
the officer in charge of the Photographic and Lithographic Office. We attach
considerable importance to this proposal. It is in the first place necessary that
there should be some one in training to succeed eventually the officer at present
in charge of this very specialised work. In the next place there will probably
be some increasein the work of the office when the new topographical maps
come in for reproduction, and good management will be essential to the success
of the programme. But at the same time we doubt whether there will be full
work for two officers in this branch, though there will be more than one can
overtake. We would therefore attach the Mathematical Instrument Office and
Manufactory to their duties. This will harmonise with our plan of making the
Deputy.Surveyor-General and his Assistaut responsible for the entire working
under the Surveyor-General of the head-quarters office, a duty which they
could not undertake satistactorily in addition to the routine involved in the
management of the Mathematical Instrument Office.

139. As to the subordinate staff we entirely acree with Colonel Grant in
Subordinate staff in the Photographic and Litho- thln}“lng that an effort should be made to
graphic Offices.  * work with fewer but better men. Asin -
the case eof the draftsmen and engravers, the Surveyor General should have
greater freedom than he has in the matt.r of paynient by results. An attempt
should be made to introduce picce-work in the publishing offices, and the hours
of labour, which are at present from 10 A. M. to 4 P. M. should be increased as

. far as mere printing work is concerned. There is no reason why the printers

in the Photographic and Lithogaphic Office should not work under similar rules
and conditions as the printers in a Government printing press. When bringing
inlonger hours of labour and piece-work, the officerin charge should have also
power to pay for extra werk done in overtime. In fact greater elasticity is

* required to keep work up to date and to meet sudden emergencies without

entire dislocation of current work.

These remarks as t2> piece-work and overtime do not apply to the fore-
men. As Colonel Grant suggests the number of these men should be gradually
reduced, steps being taken to improve the position and pay of those retained
and of a very few superior men who should at once be recruited from England
or the Continent. The poorly paid native workmen no doubt require more
supervision than the more intelligent and better educated men employed on
gimilar work at home. But we are inclined to think that the number of
foremen on small salaries is excessive, and that the quality and quantity of
the outturn would be more satisfactory under a smaller number of hard-work-
ing superintendents on substantial salaries.

140. There are several points of detail in Colonel Grant’s report, in which he
hassuggested improvements in methods
and processes of photography and helio-
zincography, the storing of negatives, zinc-plates and stones, and the
provision of sundry fitments in the offices. These need not be recapitulated

Minor improvements in methods and processes.

\
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here, as Colonel Grant’s report is available fﬁr referencte; I‘)‘yhi(tzfllle iur::zs;;
; 1 his assistants. One matter, however, hich
((i}iilégfcatlh: ziclte}xﬂion of Government is th.e .necessity for }mhzl& the be:((;
obtainable quality of drawing and prmtl.ng paper. Itis ?oor ecé)nomy °
detract from the finish of the maps on which the WOﬂ-{ .ot the ux‘veynts
depicted by using inferior or unsuitable paper. The existing: arrangc:lme X
under which paper is obtained through the Indmn Stores Depurtmfsn 0 No
appear to be satisfactory. The Surveyor-General should be given ml?:'e
freedom in this matter and should be encour:etged to use the very best (‘1ua ity
of paper, irrespective of trifling variations in cost. Whe? obtained, a.xra,nfge.
ments should be made, as far as practicable, for seasoning the paper before
o ion of the Drawing Office, consisting of a retired Provin-
141. A small section o O s o 10" g axetired Provin.
"bl:’;l;zi;?tion of maps from obsclete material to be recen‘t years been empl.oyed . dra,Wing
from old material standard sheets of Bengal a:nd Assam, wbich have never yet
been published. Nearly all the material is quite obs'olete, and ou:' examination
:ethe maps showed the results o be most unsat{sfactory. Now that. sys.
: tic revision is likely to be undertaken, we conmfier that all work of tlfls
o sh 1d at once be put a stop to. The draftsmen will be required to assist
Pature Sholgof athe general revision, in the course of which tracts, for which maps
%n o Word form have not been published, will be provided with up-to-date
o Stm}da; ‘o roper turﬁ. The intermediate issue of maps based on gut-of-
T mtter(iTi fs uI:mecessary and undesirable in view of the demands which
(‘J,Va;';g;, l?;amade on the streng?h of the Drawing establishmenc.

L ]
he | ' ublic and to the officers of Government,
142. The issue of mag fo the I)who require to use thém, is dealt with
in a separate branch of the Surveyor-
I’s office viz.:—;tlxe Map Record and Issue Office, but the subject may .
Genera. tly b’e mentioned here.. From the evidence we have received, it
convelfle:: {httle or no difficulty is experienced in obtaining maps, provided
appears tha t out of print, but there is often considerable difficulty in dis-
they are :'(;1 at maps exist. The only remedy for thisis the provision of
oovevlngt catalogues and index maps. Steps have lately been taken to
uP‘t‘?'da °. ed catalogues, such as those*of the general maps of India and
publich r(;wi)ut some :c,)f the existing provincial catalogues are nearly 20 years
of Bongs ractically useless. The publication of new maps is notified in
Qld’ and.are pofﬁcial Gagzettes, but this is not sufficient to bring their issue to
:Ee n‘::::;u:ither of the public or even of officials.” Revised editions of a!lthe
e

Arrangements for the issue of maps.

at logues should be provided as soon as possible, "and at certain stated -
cata

: tervals addenda should be published. These catalogues shoqld'bg_y}:i"fléii
interv ’ SR .
distrtbuted.

Offic ers of Government and others should be encouraged to a]épl,y for maps |
c

. ; - or their charges. We do not recommend any

connecteq Wltl'l si:e;; r:::;:{, v(s)'hich wouldbogly tend to lessen their V,%l‘,}_ﬁ i
extensive free 1s snients, and we think that ordinarily the Local Government
the eyes of thte I:::Pfor the officers of which the maps are required, should be
or the Departmett,
debited with thP:ll‘ ?Olst.to be followed is the liberal issue of index ops a,]}f:l

b main prlnclp e ly of copies of all standard and deg;‘ge ghge_tg pub-
catalogues, and th;i é:ggmments concerned and to the Quarter Master dener.ai,
lished to ;,h: I:lofjsubd'r dinate officers, or for orders as to the number of copies
for distributio

required-

¢

in g,ll its different branches durin

85
CHAPTER X,

¥stimate of the expenditure required for the revision.

143. The orders constituting the Committee directed thai the report should

Praiminary. - include an estimate of the additional
expenditure required to give effect to
an be given only in general terms, as we
ny details that seem to us more suitable

ent of India on the recommendation of the
Surveyor-General. The main item of expenditure is the cost of the survey

parties, which, if oup proposals are sanctioned, will be ‘increased both in
number and in strength, and we have estimated the expenditure on this
account at Rs. 1,50,000 a year for each of the 15 parties employed, or
Rs. 22,50,000 in all. The cost of reproducing the maps in four colours by
heliozincography, based on estimates furnished by Colonel Grant, but modified
owing to our proposal that the size of the existing standard sheéls should
be halved, is Placed at Rs. 4,30,500 for the whole of the standard sheets, the
annual expenditure* thus amounting to the comparatively insignificant sum
of Rs. 17,220, Further expenditure will be necessary in the engraving

office to allow of the engraving of the Degree sheets and eventually of sheets on

the m scale, and the increases proposed in the engraving staff and in the
trigonometrical branch have also to be taken account of. We deal with

these below in attempting to estimate the increase in the Survey budget that
will be necessary.

our proposals. Such an estimate ¢
have refrained from dealing with a
for settlément by the Governm

[ 4
144. Owing to the very confusing and complicated manner in which that

Presnt Survy gant budget is ’epared,_ it is impossible to

' deal with this question without going
into some detail. An analysis of the budget for a number of years back will
be found in our Secretary’s note forwarded along with the report, from which
the following figures are taken,

The average allotments made b y the Government of India for survey work

g the last five years are as follows ;=

Gross estimates, average for
1900-01 to 1904-05,

Rs,

Controlling and administrative staft vee 1,74,896
Head-Quarters Office ... 5,95,670
Survey Parties, Scientific vee 2,556,790
” n»  Topographical v 9,14,548

” »  Traverse oo 1,58,808

» »  Special Surveys (towns, ete.) .., . 48,066
» »»  Miseellaneous and general en - 79,220
Revenue | vee “oo 8,365,498

” i {Forest we 156,284 ’
Total oo 32,18,7!6
Smnm—
# Of the 7,000 sheets 280

will be i'eady for reproduction in each of the 25 years of the programme, and each
* will cost Bs, 61-8 to reproduce, ’

sheet
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Deductions amounting to nearly half this sum are, however,
transfer of e(xpenditure from the Survey of India budget, to ot}
in the accounts, or by recovery from Provincial Governments,

made by
ter heads

othér depart-
ments orlocal bodies for whom the work is executed. These are :—
- Deductions from Survey of India accounts,
Average for 1900-01
to 1904-05.
Ras.
Revenue, Cadastral and Forest work, 13,64,010
Rs, charged to Local Governments -
. Burma e 234302 detail in m in).
Recovgreq for ravenue(%engaél P 5,71,9(8341 ( argm) ¢
parties in ... } Unite rovin 4,880 heel ¢
Punjab °® g4z Special surveys 48,310
Total Revenue ... sasaee Recovery from Marine Devartment 1,200
_— for tidal work,

ombay w144

For forest parties in {Iﬁadmi 82,030

Tostruments supplied to revenue 37,406

Total Forest - 156234 - parties,

£5ths of controlling staff w 52470  Frontier work for the Foreign De- 6,000

i%5ths of correspondence and drawing office 55788 partment,

Cost of cadastral maps " o 48784 .

Extra-departmental mapping ... w 149 Probable savings (deducted by 23 ,000

Bxtra-departmental work 4,558 Finance Department).

nstruments and maps forother departments  2,09,240
e ———

Geanp TOTAL ... 13,64010 Total ¢ e 14,79,926

M

The net average amount charged during the last five years in the Imperial
budget for the Survey of India has therefore been Rs. 17,38,800.

Our proposals contemplate the diversion of the present forest survey parties
to ordinary topographical wprk. Since the creation of the post -of Super-
intendent, Forest Surveys, a#* annual expenditure of about 1} lakhs has
been allotted for forest surveys and charged in the Im
topographical surveys, but in addition to this a further
Rs. 1,56,230 has been charged to the Governments of Mad
the orders quoted in paragraph 67 above. This sum,
that forest areas should be surveyed in the ording
graphical programme be accepted, will be available for topographical wprk
though the charge will be transferred from the provincial to the imperial head,
of accounts, Tofurther simplify the budget we recommeng* that the sums
now charged to « Revenue ” for a share of the'oontrolling staff and the corre-

perial budget against
average annual sum of
ras and Bombay under
if our recommendation
Iy, course of the topo-

Re. spondence .and drawing office, should be
Present net Zudic Estimate ... 17,38,800 finally debited under the head Survey
Additional forest survey charges 1,66,230 of I dia.” T

810tk of head-quarters ... 53,470 ndia. he total average net grant
3-10ths of correspondence and 55,790 : :

e ot P _B5.790 for surveys exclusive of cadastral surveys

20,03,290 i . .
1s therefore Rs. 20,083,290 as detailed in

* the margin,
145. Th.e average annual cost of topogra

Additional expenditure required for topographical

programme, . included in this amount is Rs, 12,29,588.

. - I;he tczt'al annual ;ost of the topographic.

Topographical Parties . 765,643 ‘al parties required to ¢ -

Ferest "o, glmpe.na‘l oo 1,84908 vision of tl?e maps of aIr;.gia,ouzntdl:; :sr
*Traverse do. .Pl.'?.vmcml 11,'5:536,'523.;' I)I'OPOSZI]S is RBs. 22,50;000 and the increase ’

. 12,290,588 to be provided for on this account is there-

_— fore Rs,

, 10,20,412. The co] inti
the new heliozindographed standard Honal R, 17300

sheets will cost an additional Rs. 17,200
* Vide paragraph 154,

-pay of the Superintendent, Forest Surveys :—

Phical, traverse and forest parties .
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per annum, making a total inerease in expenditure of Rs, 10,37,600. To this
has to be added the increased annual charge for officers not included in the
estimate of cost of survey parties and for the engraving of the 1” Degree sheets.

146. The additional officers proposed by us, apart from those employed in

iel i or in th
Cost of additional officers oulside the topographical the Partleg who are prov ded for e

parties. _ estimate of cost of the parties, are a Super-

intendent of Frontier Surveys, an Inspecting Officer, two additional assistants
in the Trigonometrical Branch, and two assistants at Head-quarters. We have
refrained from making any recommendation as to the exact rate of salary to
be given to them, but assuming that the Superintendent, Frontier Surveys, is
given the same pay as the Superintendent, Trigonometrical Surveys, that the
Inspecting Officer receives the same pay as the Assistant Surveyor-General
in charge of the Surveyor-General’s office, who is replaced by a junior officer,
and that the four additional assistants receive the pay of the highest grade

of Assistant Superintendents, including pllowances, »4z., Rs. 800 each, we

have the following additional expenditure against which may be set off the

* Rs. Is,

: ' per mensem. per annuom,
Superintendent, Frontier Surveys 1,800 21,600
Tospecting Officer, substituted for Assistant '

Surveyor-General No charge.
Four Assistants - «.. (each) 800 88,400
Deduct—Superintendent, Forest Surveys ... ) 1,400 16,800
Net additional expenditure ... * ... &, 43200
A4dd for travelling allowance, local allowances, _

exchange compensation, &ec. 26,800

Total 70,000

- 14j. Colonel Grant’s report shews that the Photographic and Lithographic
- ' office, which at present costs about -
Rs. 1,387,000, can cope with all the repro-

" Increased expenditure in reproducing offices.

duction work it is likely to receive for some years to come, and can meet an

increase in its wbrk by diverting to other Government establishments part of
the extra-departmental work it now executes. It is impossible to state what
the effect of our recommendations as to the eventual introduction of piece-work
will be, but to allow for improvements and for increased supervision in this
office, we assume that the expenditure may rise as high as Rs. 1,50,000 a year.

The Engraving office, costing Bs., 67,500, will require strengthening to

-enable it to engrave the Degree sheets, but the increase will be in the actual

engravers not in the more expensive foremen. We think that an additional

grant of Rs, 50,000 should sufficiently provide for the extra staff required.

148. So far we have dealt with annually recurring charges. Provision
should also be made by the Government .
for ocertain small items of immediate
expenditure, such as the purchase of electro-typing plant and new lensts, the
replacing of worn out zinc-plates and so forth, but such expemditure must be
treated separately, as must the cost of the removal of the engraving office to '

Non-recurring charges,’
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Dehra Dun, or elsewhere, should that eventuallp be found necessary.

149. The results of our estimates can be stated t;ery simply=—-
Final result of the proposals.

T Rs,
We take the present cost of the Sprvey of India to be (vide para-
graph 144) vor oee 20,03,300
The additional cost by our scheme will be=
for topographical revision e 10,20,400
for producing heliozincographed maps in colour 17,300
for additions to the staff of officers 70,000
for the reproducing office establishments . 63,000
The total allotment for the Survey should therefore be 31,74,000

This sum of 312 lakhs per annum is not appreciably in excess of the limit of
£200,000 sterling, to which, as we have several times pointed out, the Survey
budget was limited in 1875 at a period of great financial pressure. When it is
considered that thatamount was figzed when the frontiers of the country were
much more limited than at present, and when there wereno expensive surveys
on the present scale in Burma and Baluchistan, we think that the proposed out-
lay cannot be regarded as excessive ; and while we feel that the data we have
to rely on are in many respects insufficient, we have made our estimates on
so liberal a scale that we feel some confidence, that if the Survey Department
is allowed to follow out its programme without interruption, and with no
additional work thrown on it, our estimates will not be exceeded.

150. In concluding this part of our report we would draw attention to the
fact that a large part of the proposed
. expenditure is on account of surveys in
Native States. Their area is approximately 594,400 square miles out of
the total area of 1,830,000 square miles, and nearly 270,000 square miles
~of this area requires a new survey. Taking the general rate of Rs, 311
per square mile for the production of revised maps of the Native States,
the total cost will be Rs. 1,85,75,000, or Rs. 7,43,000 per annum for the
25 years of the proposed revision, while according to the lower estimate
‘made by cost rates and given in chapter VI of the report, it amougts to
Rs. 1,46,70,000 or Rs. 5,86,800 per annum. It is a matter for consideration
how far Native States should be called on to contribute to this expenditure.
Our enquiries, which could not however bind the States in any way, indicate
that the more advanced States will not object to meeting at least a part of the
expenditure, and some of them have in the past, as in the case of Mysore,
confributed the whole cost. In other cases objection has been taken to bear-
ing any part of the expense, but it would seem to be reasomable that

Expenditure on surveys in Native States.

some contribution should be made to a great imperial work, such as is in con-

templation.
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CHAPTER XI.

Miscellaneous.

151. We have been‘much impressed in the course of our enquiries by the
difficulty of obtaining accurate and defi-
nite information on many points on which
we desired it in connection with the Survey. This has been specially the case
in dealing with cost-rates of survey, and we have been obliged to make our
estimates with considerable diffidence, because of the difficulty of ascertaining
the actual cost-rates of work dome in the past. Such rates are given in
the statement* attached to Lieutenant-Colonel Longe’s memorandum on
reorgauisation, but the variety of the wogk is such, that it is difficult
to arrive atany decision as to the rates actually applicable to surveys
on a particular scale. For much of the difficulty we have experienced,
the miscellaneous character of the work done in the past is no doubt res-
ponsible : and we anticipate that if a definite programme 4s approved by
Government, much of the confusion that at present exists will disappear, and
arrangements will be made to systematise the operations throughout, and to
present the results in a form more intelligible to the controlling authorities.
These arrangements involve many points of detail with which the Surveyor-
Gensral must be left to deal as they arise ; but there is one matter of primary
importance that we wish specially to refer to.

Difficulty in ascertaining cost of survey work.

152. The annual estimates of the Department, as at present prepared for
the Government, form an extremely com-
plicated dooument. They deal with g
mass of flgures in which expenditure on many elasses of survey is included.
The details are then manipulated by a complicated process of deductions and
adjustments, some portions of the expenditure are transferred to the Imperial
account under other heads of the annual estimates ; other portions are charged
in the accounts of Provincial Governments. In some cases anticipated
receipts are deducted before the final charge is entered in the estimates.

153, We are not sufficiently acquainted with the procedure followed in ‘
drawing up the estimates of - the Govern-
ment of India, to feel justified in making
definite recommendations on so teghnical a matter as the manner in which
the budget of the Department can best be presented, so as to meet the purposes
of the Financial Department. Bgt we are strongly of opinion that better
arrangements for financial control are necessary than at present exist, and
that the first step required in this direction is the presentation of the esti-
mates in a more intelligible form. That the Surveyor-Gemeral himgelf
finds it difficult to maintain the necessary control would appear from the fact
that, according to the best examination we can make of estimates and actuals,
the expenditure during the five years 1898-99 to 1902-03 was on an average
below the budget allotment of the year by over a lakh of rupees. Itis not
satisfactory that lapses of grants to this extent should be possible.
154. The form of the budget can, we
, think, be improved in two directions :ee
(1) by simplifying, and as far as possible, doing away with the adjust-
ments and deductions to which reference has begn made ;
* Vide page 122.

Intricacy of the Survey of India budget.

Neceasity for better financial control,

Simplification of the budget.
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(2) by showing clearly and under separate heads the estimates for each Trigonometrical Surveys.

different section of the. work of the Department. At present, for . ’ Administrative S

example, in order to ascertain the estimates for trigonometrical 'mlnls ra 1.ve taff .
o o . . Trigonometrical Office, Dehra Dun

and scientific surveys, it is necessary to look in one part of the .

budget for the pay of the Superintendent, in another for the ‘ + Suryey Purties No. (a)

charges of his office, and in a third for the cost of the parties : No. (2) . .

employed on trigonometrical and scientific work. . ete., etc,

The deductions and adjustments made in the estimates may have some ' ' Total Trigonometrical § T
connection with the orders regardingthe charges to be taken against the gonometrical Surveys D
grant (20 lakhs) to which the Department was limited in Lord Northbrook’s -
time, but that limit, as we have ghown, is now obsolete, and we can discover - . .
no reason for the continuance ofs};]he existing complications. ,e * ’ Topographical Surveys (otker tun Frontier).

We fail, for example, to see why % ths of the charges of the controlling staft Admm“;:'atf"e Staff
and of the correspondence and drawing officesshould be deducted from the Survey Parties No. (0
Survey budget and transferred to the head ¢ Land Revenue—Survey ”—also © No. (@) IO
an Imperial head of account. If the amount is an Imperial charge at all, the ' ‘ No. (9) sor o
most convenient place to charge it off finally appears to be the budget of the ete., ete. ...

SBurvey Department, There are many minor adjustments and details in the

estimates, the correct arrangewent of which would require to be settled by a Total Topographical Surveys

trained officer of the, Accounts Department, more especially as regardh.the- N e . —_
manner in which the charges of the Mathematical Instrument Office are dealt
with. We think it would be very advisable to show the accounts of that =~ - ) Frontier Surveys.
office entirely outside the Survey budget. It is not maintained for the Survey \ o
Department alone, and there appears to be no reason why it should not deal Adm‘_msm'm‘f Staff
~ with the Survey in the same way as it does with other Departments, charging - Frontier Drﬁ.\ng Office
the Department the cost of all instruments supplied, or repairs effected, and Survey Parties No. (/)
making an allowance on instruments returned to store. No. ()
165. To give effect to our suggestions the Survey Estimates, as contained Z: (:2 .
. in * Detailed Account No. 26-A., Survey » O e
Suggestions for the arrangement of the budget. .
of India ” in Volume I of the Civil Total Feonticr Su —
Estimates, would be arranged under some such heads‘as the following :— o " rveys

Head-quarters ¢f Department. (Forest Surveys to be similarly dealt with,if charged to India. If existing arrangements

continue, it would be necessary to deduct y5ths of the charge, and show it in the Forest Estie
Controlling and Administrative Staff .s

ves mates.)
(Omit Superintendents of Trigonometrical Surveys, and of Frontier 'Y Miscellaneous v
. 1806 aneous
Surveys). e Total Survey of India
» : No provision is made in these heads for cadastral surveys, as all such
Head-quarters Offices. . ’
ad-quarters Offices : | ' charges are finally and rightly shown under a different head in the estimates.
Correspondence and Drawing... If it is necessary to add them in the Survey of India estimates merely to

deduct them again, we would suggest that they might be shown in italics at

ic and Lithographi | )
Fhotograplic an rAegTaphIc the end of the Survey estimates proper.

Engraving sos ‘We think that a re-arrangement of the estimates on some such lines as
\ — are proposed above would render them much more intelligible, to the great
Total Head-quarters Offices benefit of all concerned, and we hope that it may be possiBle for the authori-

—_— ties dealing with the accounts to give effect to our proposals. -
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156, We have been asked to report whether any standards of work have

Standards of work. been fixed and whether it is possible to fig

them, varying as they must do in differ-
ent kinds of country, and whether there is any systematic method of com-
paring the outturn and quality of work and the cost of different parties.
On the first point we have received replies from all officers in charge of
parties, from which it would appear that the adoption of such a standard is
generally considered impracticable in topographical work, owing to.the
varying degrees of difficulty of the work. A standard fixed in area appears
to be generally regarded as likely to mislead ; some officers have told us that
~ they prefer to judge the outturn of their surveyors’ work by the number of
plane-table fixings rather thag by area; others combine these two standards..
In cadastral parties there are definite standards of work, and the surveyors are
paid strictly according to their outturn. It appears to be the case also that
though no regular system is followed in topographical parties, still the officer
in charge forms a mental standard of the outturn which his surveyors should
work up to in different classes of ground, and on this, amongst other matters,
he bases his recommendations as to their pay.

We think that an endeavour should he made to introduce a more systematic
method of appraising the work of cach surveyor. Appended to Sir John Farqu-
harson’s statement in Part II (Section II) of the Report will be found specimens
of the progress returns submitted to the Ordnance Survey in England, from
one of which it will be seen that the cost of surveying each acre is returned, as
well as the cost “ reduced to medium.” Though this return refers to cadastral
work, we think that the same principle might be extended to the work of
topographical parties. A square mile of work compleied by one surveyor
may be equivalent to two square miles Jone by another, owing to the greater
difficulty of the country ; but we cannot think it impossible to allow for such
differences, and we consider that in each patty an endeavour should be made to
estimate the average cost ‘or the average time required to survey a square
mile of medium country, and to appraise the work of each surveyor accord.
ingly. The standards would vary from party to party, and would themselves
afford a mecans of comparing the cost of work in different parties, as the
Surveyor-General, from his general knowledge of fe country in which each
party was working, would be able to judge whether any d1ﬁerence in the
standards was sulliciently accounted for by differences in the conditions of

work. We fully agree with the remarks made by Sir John Farquharson on
this subject.

157. Another point to which we attach importance is the laying down
Maps to be produccd by the Survey of India. deﬁnit?ly of the map S for the PrOducﬁon
of which the Survey Department is to be
responsible. It is a matter we think for the decision of Government whether
any ‘particular class of map is required, and it should not be left to the Dep;mt-
ment itself, and still less to other branchgs of the administration to - décide on
the preparation of some particular class of map on the ground that it will
meet some public convenience. We have no doubt that all the maps pro-
“duced are of great use, especially in a country where there is no private enter-
prise in map-making, but unless some check is applied, the energy of the
Department is liable to be diverted from its most urgent work—work w‘h’teh
will in future give it full employment.
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. Owing to the number of general maps which the Survey has in stock, and
which are engraved or on stone, we find it difficult to make definite recom-
mendations. When a map has already been prepared either on copper or on
stone, we do not suggest its discontinuance, but we think that no further work

should be undertaken in keeping such maps up to date except under the
special orders of Government.

‘We assume also that the Government or the military authorities will give

special orders as to any trans-frontier or confidential maps that they may
require.

The maps that should, we think, be regarded as the primary duty of the

Department to publish and to issue fresh edftions of, as fresh surveys are
made, are the following ;e

Standard sheets—

(1) On the 2” scale, if surveys are made on that scale and publication
on that scale is required in the public service.

~ (2) On the 1” scale in ordinary course.

(3) On the 1" scale with village boundaries added, if the necessary

material on that scale is supplied by the Local Government con-
cerned.,

Reductions from the standard sheels —
(4) On the 1" scale——Degree sheets for the whole of India (engraved).
(5). On the 3” scale—Skeleton district maps (engraved).
(6) On the ;.1 scale—Map of India (engraved).

General maps of India—

Maps on the following scales should suffice for all ordinary purposes :—
(7) 1"=382 miles
(8) 1"=64 miles
(9) 1”=80 miles (general railway map).
(10) 17=96 miles
(11) 1"=192 miles.
(12) 1"=256 miles

'We have omitted district maps from the above list. Such maps are, as a
rule, either on the 1” or the 1” scale, and there is considerable difference of
opinion as to which is the more useful. For " maps the Degree sheets suffice,
and as most officers, who have expressed an opinion on the subject, desire to
have maps that show the country outside the border of the district concerned,
we do not think it necessary for the Department to undertake the compilation
of a special map, showing the country inside the district border only.

As regards 3" maps, these are prepared already locally in many Provinces,
and we think that Local Governments should continue to make their own
arrangements for the issue of such maps. Their preparation for the whole
of India would be a considerable addition to the work of the Department,
and it often happens that Local Governments desire information of some
administrative use to be shown on the maps, or changes inserted, which are
not in the Survey maps. 'We think that work of this description can best be
decentralised.
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168. We think (Sir John Farquharson dissenting) that it wonld be
Proposed Committee to discuss the annual pro- advisable in order to bring the Survey of
gramme, o .

India into closer fouch with the depart-
ments of the public service most interested in its work,and to strengthen it in
Tesisting pressure from special departments or from local authorities to-
undertake work outside its programme, that the annual programme should be
discussed with a Committee or Board, as is done in France, and as is already
done in this country in the case of other Scientific Departments, the veports
and programmes of which are discussed by the Board of Scientific Advice.
We think that this procedure would be much superior to that now in force,
under which the Surveyor-General merely submits his annual programme
to one Department of the Government of India, by which the opinions
of other Departments are collected, and orders giving effect tothem are
issued. It would allow the Surveyor-General the opportunity of explaining
with more fulness, than is possible in written reports and proposals, the
extent to which the survey was proceeding in accordance with the general
programme that may be decided on by the Government of India on consi-
deration of our report ; it would allow of his showing whether the cost was in
excess of the general estimates we have made ; and it would afford an occa-
sion for discussing any changes which altered conditions may necessitate in

a programme extending over a period of 25 years. He would at the same -

time be able to make any representation that he considered necessary as to
whether local surveys, not under his control, were being conducted in the
best manner for utilization in topographical work. In France we are
informed that the Committee, which consists of 20 members representing
the various State Departments concerned, serves to connect the different
departments which bave geographical and topographical sections, and to
centralise the work so as to prevent redu&l,ication. It reviews all under-

Reasons for dissent as to the Committee’s proposal for a Council to e assembled, as is done
in France, to discuss the annual programme of the Indian Survey,

The following are my reasons for disseuting from the above proposal :—

1. There is no analogy between the conditions in France, and those which hold good in
India. It is well known that various Departments in France are empowered to prepare their
own maps and that there does not exist there a Department which prepares maps for the
whole country. Thus the War Office (L’Etat-Major) prepares its own maps (the
“staff map”), the Minister of Interior prepares his own map (Carte Vicinale), and the
Department des Ponts et Chaussees prépares its own maps, and so on with other depart-
ments. The result is that the French Council is a necessity, to prevent over-lapping. No
such necessity exists in India, where the only map-maker is the Surveyor-General. The
Committee therefore proposes to borrow from Francs an institution for India, the conditions
in which country are exactly the reverse of the conditions in France,

2. T think the proposed Council would be mischievous. Either it is to have power or
not to have power. If the latter, it would be a useless form ; but it is clear that it must have
power, and that power could only be used to interfere with the Surveyor-General in the
execution of his work. In this the Committee is surely inconsistent. Its recomméndations
have been drawn up throughout so as to prevent interference with the Surveyor-Geﬁera,] bby
Local Governments, and it ‘now ends by proposing that every facility should be given for
interference with him to representatives from no less than six departments, of which none
except his own departmental chief, and possibly the Finance Department, should have any

. power of interference whatever. It is surely most manifest that the only chance of the work
of revision being carried out energetically, and without interruption aud diversion to other
objects, is that no one except the Governmeut of India should have power to give orders to
the Surveyor-General : it is now proposed that five other officials, besides his own depart-
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takings which necessitate the execution of surveys and maps at Government
.expense, decides on their value and urgency, and studies the best methods of
reproduction and of keeping maps up to date. Though there are compara-
tively few surveys in India at present independent of the Survey of India,
we think that a Board on the French lines would none the less prove of
great advantage, not only to the Survey Department but also to the Govern-
ment of India, and we strongly recommend its adoption. It should, we
would suggest, be composed of the Surveyor-General and of representatives
of the Revenue, Commerce, Foreign, Military, Public Works and Finance
Departments of the Government of India, and of Army Head-quarters.
Unless there were any special business to be brought forward, the Com-
mittee or Board need not meet more than once a year, to hear from the
Surveyor-General an account of the progress made in carrying out the pro-
gramme for the past twelve months, and to consider the programme for the
-ensuing year.

159. Amongst the questions referred to usis the advisability of moving the
‘ Survey Head-quartersoffices from Calcut-
ta to Dehra Dun. From the enquiries we
‘have made we are satisfied that the tranefer of the offices is feasible, buf
we are not prepared to recommend that any such measure should be taken
at present. The site on which the offices now stand in Calcutta, which was
purchased in 1873 for alittle over a lakh of rupees, is now valued at four
lakbs (Rs. 3,99,682). The Municipal valuation of the buildings is almost
exactly 7% lakhs of rupees, and is accepted as fair by the Superintending
Engineer, though it is impossible to say what the buildings would fetch if sold.
‘We gather from a letter that we have received from the Government of Bengal,
that it would probably be unnecessary to sell them, as further accommodation

‘Removal of the head-quarters offices from Calcutta.

mental chief of the Revenue and Agricultural Department should have every inducement to
upset all his arrangements, if the interests of their own departments would be thereby advauced,

8. The President mentions the 'necessity of discussing a *‘programme ' every year.
The “ programme ” of the Survey of India will have to be fixed for 25 years. Presumably,
before revision is begun, the Surveyor-General will have to furnish to the Revenue and
Agticulbural Department, for the Government of India, and for the Finance Department, esti-

-mates of the annual cost of the work, of theannual strength o be employed, and of the annual

rates of progress to be anticipated, all put- into the shape of a “forecast ™ for each year
during which the work will be proceeding, say from 1906 to 1981; at least I have never
known a work of this kind being undertaken without such estimates and forecast being first
furnished to the Government. Further, he will presumably bave to furnish annually to the
Revenue and Agricultural Department and to the Finance Department returns showing
the expenditure on revision during the past year, the progress in square miles during the
year, the amount of work remaining to be done, and the amount of money still remaining

- availablee Wby under such conditions, and under so close a check on his progress and

expenditure, he should be required to furnish “ programmes ”’ and to consult four other de~ °
partments oft those subjects every year, it is surely difficult to see, and no less difficult to see
why that representative of the Indian Goyernment to whom alone he is accountable, namely,
the head of the Revenue and Agricultural Department, should be liable to have bis aathority
interfered with by the four or five other members of this proposed council. Any changes

$hat might become necessary during the progress of the revisign should be solely the concern

cf the Government of India,

The 22nd dpril 1905. J. FARQUHARSON.
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is required for Government offices in Calcutta, and we may therefo're ' adopt

the valuation given to us as fairly representing the value of the buildings to

Government, though probably much in excess of their value for purposes of
sale. 'The cost of erecting similar buildings at Dehra Dun has been roughly

estimated for us by the Government of the United Provinces, to whom a plan.
of the offices was furnished, at 62 lakhs of rupees, including the purchase of

a site. 'We think that a larger outlay would probably be found to be neces-

sary, but the difference between 113 lakhs and 63 lakhs leaves a considerable:
margin for under-estimating, as well as for the actual expenses of transfer, and

for the building of additional house accommodation, if necessary. At Dehra

Dun there are only two sites in the limits of the present civil station, where the

buildings could be located, and we are informed that there is a considerable

demand for land for building purposes, and that these sites may not long be

available. We should recommend, however, if it is decided tq move the

offices, that the question of locating them to the north of Dehra Dun along
the road to Rajpur should be considered. There is ample ground avail-

able here, at a somewhat higher level than Dehra Dun itself ; and an.
excellent site for large offices with houses for the officers and quarters

for the employés could easily be selected. One of the difficulties of
the move to Dehra Dun is the limited water-supply, but we are informed
by the Superintendent of the Dun that a large supply is now being

arranged for, and that there is no reason why further extensions should not be:
made in future, if required. "Whether the move is made to Dehra or to the
site beyond, it will be necessary to provide houses for the officers of the
Imperial Service attached to head-quarters, as house accommodation of the
class required is at present limited in Dehra.

We fully recognise the advantages of locating the Survey head-quarters
in a better climate and in a cheaper neighbourhood than Calcutta, but there
seem to us to be grave objections to abandoning the buildings, specially built
and well adapted for the Survey Department, at a fime when a considerable
extension of the survey programme is in contemplation. To transfer the
office must mean some years of disorganisation, while the new buildings are
being erected and a new staff of workmen is being collected and trained at
Dehra. The arrangements for the publication of the maps would probably be
thrown for some considerable time out of gear; and we advise that the
question of making any transfer be dropped altogether, until at least all other
arrangements for ca.rrymg out the new programme, it is agreed to, have
been got into thorough working order. The Surve).ro.r General and his.
officers will have sufficient work on their hands in organising the ])epartme.mt
for its extended programme, without the additional labour and confusion
which the movement of the offices would involve. Should the increase of

work make it necessary to provide more room in Calcutta, we tnink that the -.

best plan would be to transfer the Engraving and Drawing offices, the removal
of which would not disorganise the remainder of the establishment.

Jouxy O. MILLER.
Jory FARQUHARSON, Col., R.E. (retired).
F. B. LONGE, Lieut.-Col., R.E.

: | F. H. KELLY, Col, 4.4.G., IV Division.

-

SiMI1A;
The 25th April 1906.
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Summary of recomm“dations.

The following summary of the main recommendations of the Committee is
added by order of the President :—

(1) The preparation of a modern 1-inch map of India should at once be paras, 79.83.
undertaken.

(2) This work should be regarded as the most important now before the Par. o1.
Department.

(3) The direction of operations should be strictly Imperiai, and local Para 90.
authorities should not be allowed to intervepe.

(4) The Surveyor-General himself should directly control the operations Para.91.
with the staff proposed in the report.

'(5) The operations should be conducted on the lines laid down in Sir Pare. 9.
John Farquharson’s scheme printed as Appendix B to the report.

(6) The whole of India should be divided into tracts, each of which Pems93md8
should be allotted to a Survey party, for which a definite pro-
gramme should be laid down, that should not be departed from
without grave reason, and then only under the orders of the
Government of India. The number of topographical parties
should be fifteen.

(7) The departmental programme should extend to the whole of India Perss. 8586,
and 25 years should be allowed for its completion.

(8) Special arrangements should be made for the completion of the work FPera 86..

required near the North-West Frontier within a period of 4 to 6
years.

(9) In the course of the 25 years’ programme all topographical maps Para. 87,
should be brought up odate. There should be no further correc-
tion (except for the addition of new railways and canals) until
the next systematic revision of the maps of India is undertaken.

(10) Cadastral and other large scale surveys should be left entirely under Paras. 6266 a
the control of Provincial Governments and Liocal Authorities, and
should be conducted at their expense, but should be based on a
scientific skeleton or traverse.

(11) Special forest surveys should cease as a general rule, and, where Para. %0,
required on scales larger than the regular topographical ones,
their cost should be debited to the Forest Department.

(12) For mapping purposes the most important classes of work in the Para.s95.
Trigonometrical Branch are triangulation and levelling, and to
.these the mere purely scientific work of this Branch should - give

way, if there is any difficulty about sufficiently increasing the
staff.

(13) The question of handing over tidal work to the local authcrigies ‘ Par.ss.
concerned should be copsidered.



Para. 157.

Para, 110.

Para. 111.

Para. 112,

Paras, 100 and
123,

Paras, 113 and
114. '

Para, 116.

Para. 117.

Para. 83,

Para. 118.
Para. 157.

Para. 107.

*

Paras. 123 and 124,
Para. 125.

Pars, 91.

Para 92

Para. 91,
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(14) The Government of India should prescribe the general and special
maps which it i¥®to be the duty of the Survey of India to
produce.

(15) The form of the topographical maps should be permanent,

(16) The standard sheets of the 1-inch map should be reduced to half
their present size.

(17) The scale of survey should, as a general rule, be at least double the
scale of publication, and the latter should ordinarily be not less
than l-inch=1 mile.

(18) The symbols used on the maps should be uniform throughout, and
the modern spelling of names should be adopted.

(19) The number of trigonometrical imd clinometrical heights and leveéls,
shown on the maps should be largely increased ; but first all the
main lines of levels should be equated.

(20) The vertical interval between contours is a matter requiring atten-
tion. ‘

(21) The 1-inch map sbould he printed in four colours, black for the
detail, brown for the hills, blue for water, and burnt sienna (or
lake) for the roads.

(22) The topographical maps issued by the Survey of India shoold

it

contain only information verified by its staff.

(23) Village boundaries should not be shown on the ordinary topograph-

| ical map.

(24) An edition of the 1-inch map may be prepared showing village
boundaries under certain conditions.

(25) For the production of the 1-inch map an improved process of helio-
zincography should be employed, a few selected standard sheets
being engraved on copper.

(26) The Atlas of India sheets should now be superseded by “ Degree”
~ sheets on the 3” scale, which should be engraved on copper.

(27) In place of the 3" Provincial maps a general map of India on the
scale 6f 1 :1,000,000 should be prepared and engraved.

(28) Toleave the Surveyor-General free for the supervision and control
of the operations, the Deputy Surveyor-General should deal in
the first instance with the business of all kinds of the Survey
Office, and should dispose of all matters of routine. He should

be allowed an Assistant, and the post of Assistant Surveyor.Gener- *

al in charge of the office will then be unnecessary.

(29) To assist him in inspecting the field parties the Surveyor-General
should be allowed an inspecting officer.

(30) Surveys towards or beyond the frontier should he treated specially,
and be placed directly under a Superintendent of Frontier Surveys
occupying & position similar to that of the Superintendent of
Trigonometrical Surveys.

! (44) No drawing of extra.-departmental work

1
.
v

3

99

{(31) Owing .to the abolition of spegial forest surveys, the post of Para. 140,
Superintendent of Forest Surveys should lapse.

(32) The Tri_gonometrical Branch should be strengthened by two officers Pars, 6.
to assist in triangulation and levelling.

(83) The sttrength of the field parties should be increased by 50 per Para. 9.
cent. |

(34) The}'e should be two officers, one in charge, the other his assistant, Para. 9.
with each ordindry topographical party.

(86) With the frontier parties there should be three officers, one in pam. 97
charge, and two assistants to allow for special ecalls.

(36) To meet': these proposals the staff of the Imperial Service for topo- Para. 98,
graphical and trigonometrical work should be increased from 44 |
to 70 officers.

n

(87) First appointments of officers of the Army to the Imperial Service Pars. 100,

should be for a term of five years only and a lancu: :
~ be imposed. y v a languusge test should

(38) The Provincial Service should be divided into tto Services
Provincial or Indian Service, and a Junior Service: the pa ”of
the former to range from Rs. 250 to Rs. 800, and’ that ofythe
latter from Rs. 80 to Rs. 400; and some modifications in the
system of recruiting should be introduced.

& Tlara, 101,

(39) Natives of. India should continue to be employed in the Provincial Pam 102
and Junior Services in the proportions stated. ‘

(40) Officers in charge of parties should have a free hana to enlist Pares. 44 and 83,

surveyors, and parties should recess in the neie : i
e e neighbourhood of their

(41) Imperial and Provincial officers employed on ¢
work should be treated as temporarily outsi
and the Surveyor-General should be authoris
officers in place of those so deputed.

adastral or similar para. 6s.
de the regular cadre,
ed to employ other

(42) The supervision in the Photographic and Lithographic Office Para 138.
should be s't.rengthenpd by the appointment of an additional
officer as assistant to the officer in charge. The superintendence

of the Mathematical Instrument Office shoul
these two officers. should be placed under

A | »
; (43) The first duty of the reproducing offices should be the producti
of the maps of the Survey of India. on  pura 130,

should be permi
be thrown on the Survey of India office. ° permitted to pusim,

;’ (46) Local Governments should reproduce their own cadastral mwaps. Para. 188

t(46) As the reproduction of the revised to
more work on the headquarters off
made to gradually transfer extra
; Government mapping offices,

pographical maps throws Para 152,
ce, arrangements should
-departmental work to other

i
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aras, 184-140. (4%) Certain improvements should be introduced in the methods, work- : Appendix A. |
ing, establishment and plant of the reproduction offices. LipureNant-CoLoNeL LoNer’s REORGANISATION SCHEME WITH AN EXPLANATION OF THE
‘ars, 141. (48) Seeing that the generul revision of the topographical map of India DUTIES OF THE HIGHER STAFF OFFICERS,
is being commenced, the publication of maps compiled from Present’ organisation. K
obsolete material should cease. The Survey of India is composed at present of— o \
' | . - 1. The Imperial Service. I 2
dara, 142, (49) To facilitate the supply of maps to the public and to officials, up- 5. The Proviacial Service. L. .2 oJo
to-date catalogues and index maps should be freely issued. 5 8. The Subordinate Service. , N
. - d bett 4. Tho Menials, No
Paras, 151-155. (50) The form of the Survey budget should be simplified, and better L
financial control instituted within the Department. Appointments.
) v 2. The Imperial Service.—The Imperial offi ited f the Royal Engi
Para, 166, (51) An attempt should be made to devise more definite standards of Indian Armyp and in s;ecia,l cas:s I;;)e dire:t :}‘::ii;r:z:u;y themSI:cre:aronfa St:til.neel;ittt::
work in order to check outturn and cost. the pregent time there are in this branch two officers who were transferred from the Bombay
. . :th the Surveyor Survey Department on its reduction, one officer transferred from the Forest Department, and
Pars, 158, (62) The annual programme should 'be. discussed Wlt.h e u%'V Y : one offiger transferred from the Madras Survey Department for special employment as
General by a Board or Committee representing the differen / assistant to the officer in charge of the Photographic and Lithographic Office, and he has for
departments of the Government of India, some years been in charge of that office.
‘ Calcutta should Royal Engineer officers are eligible for appointment after their arrival in India, provided
Para. 150. (63) The proposed removal of the headquarters from Calcutia shou they have less than five years’ service in the Corps, and are not senior o any Royal Engineer
. be postponed for the present. officer already appointed. _
Para. 115, | (54) Greater attention should be paid to the preservation of all perma- ‘ Indian Army officers are eligible after final adr.nissifm to the Indian Army. and are
d oints ) appointed on probation for one year, at the end of which time they must pass a departmental
nently marked survey p ' .examination before they are finally admitted to the Department.
C. A. BARRON, There are no rules regarding the appointment of other officers. N

-Royal Engineer officers ean revert to military duty at any time.
Indian Army officers cannot revert to military duty after 10 years in the Department,
8. Thke Provincial Service.—The Provincial service is recruited by examination in India.
N The examination is conducted by the Survey of India. Candidates receive permission to sit
for the examinations (which are held simultaneously at centres convenient to the candidates)
from the Surveyor-General. There are definite educational qual fications laid down, and no

Secretary.

- ¥  applieation for a nomination is entertained unless these are f:llﬂ!led. All candidates must
,--: &. be statutory natives of India, but the appointments are also open ,fo pure natives in

3 7%’{" e the proportion of .one native to every three Europeans or Eurasians. The examination is

TR © not strictly competitive, but the appointments ave almost invariably given to those who

qualify, in order of seniority, 7e., in accordance with the marks obtained : the Surveyor-
General, hpwev‘er,“has the right to select from those qualified, such as be considers for other
than actual book knowledge, are likely to prove the more valuable officers.

All provincial officers are appointed on probation in the first instance, and none are
permaneantly appoicted until they have been one year in a field party or similar position, and
have been well reported on by their immediate superiors. :

4. Tke Subordinate Service~=The Subordinate service is purely native, and is not a fixed
establishment as the Imperial and Provincial services are. It consists of men who have
: been asa rule recruited, under the orders of the Surveyor-General, by officers in charge of

g »  parties and trained by them as sub-surveyors, computers, ete. There is no fixed rate of pay

for such men, but it is recognised that Re. 100 per mensem is the maximum; they are all

: . brought on as temporary hands in the first instance, but after some years, if they prove
themselves worthy, they are made permanent. ' ' '

5. Menials.—The same rules apply to the menial servants in a modified way. Such men
way be made permanent, but most of them only serve for six months per annum, This is
a great economy to Government, and the latter recognises_it, and allows the whole of their
service, if unbroken, whether on duty or on departmental or recess leave, as iimigagallod, to

«count towards pension, and they can be at any time made pe
o .

General,
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8. Present establishment of the Imperial Service.~The Tmperial Service consists of—=

1 Surveyor-General.
1 Deputy Surveyor General,
3 Superintendents, 1st grade.

7 ” 2nd ,,
9 Deputy ,, 1st ,,
A9 4+ » 2nd ,, \l :
8 Asst. o, st + but of these appointments 3 cannot be filled, being transferred
§ to the Provincial Service and called Pilot appointments.
*7 I " 2nd 3

* Eventually there will be 8 in the 2nd grade, but pending the absorption of the Pilot appointments at (4)
above, only 7 posts can be filled.

By the Civil Service Regulations 20 per cent. of these officers may be on furlough at
one time, and by the Military Regulations, Royal Engineer officers are liable to be ordered
to Chatham and military duties extending over one complete year, once ip their service as
Captains or Majors. 'They are also entitled to three months’ special leave in each ravnk to
study for their prometion examinations.

At the present moment, .¢., at the close of the field season, there will be—

1 Superintendent, lstgrade, on leave.

2 Superintendents, 2nd ,, ,, 5

1 Deputy Supdt., 1st , 4, 5

1 4 »  lst , atChatham.

1 9 » 2nd ” ”» ”

3 Assistant Supdts,, st ,, on leave.
Total 9

And in point of numbers we may take it that 8 to 10 officers of the Imperial Service
will always be absent out of the total number at present of 42 officers, and under the reor-

ganisation, which is not yet complete of 40 Twperial officers, as the orders are to reduce the

strepgth by—

1 Superintendent, 2nd grade.
2 Deputy Superintendents, 1st grade.

2 » . 2nd ,,

3 Agoistant » st

2 » » _2nd ”»
10 »

7. There will be therefore in the Department available for duty on the lst June but 33

officers, who will be distributed as follows ;=

1 Surveyor-General. » .
1 Deputy Surveyor-General.
1 Superintendent, Trigonometrical Surveys.

1 v Forest Surveys.
1 » Provineial Sorveys, Bengal.
1 » » » United Provinces,

“

8 Assistant Surveyor-Generals,
1 Officer in charge, Computing and Reproducing office, Debra.

Total 10

—

Topographieal 1 officer iu charge No. 1 Party,

"9 1 ” » ” ” 2 ”
» 2 , with » 2 » under insiruction.
» 1 , in chﬂlge » 3 »
CM‘ 1 » 2 ”» 4‘: .
" 1 5 w w B n
»”, 0 » ” L] ” g ”
1 ” » ” ” ”
; o » ” ” ”» 8

vinoes,

" Snpenntendent. Provincial Smeyg, Unxhi Feo- ‘
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Forest < 0 Officer in charge No. 9 Party, Superintendent, Forest Surveys.
Topographieal ] s » s 10 »
. .1 » . w 11 »
” .1 . s s 12 2
4
” N | ’ » » 14 »
3 L1 " ' s 15 9
Forest .1 " . » 17 »
Topographical 1 » ’ » 18 »
Forest .1 » » » 18 »
» 1 123 »” » 20 »”
Trigonometrical 0 " ” . 22 » (Work stopped in conseguence.)
" .1 A, s 23,
" 1 . . y 24 ”
“ P » 20 »
” .1 ' ” s 26 »
Total 21

Grand fotal 31 officers.

And there will be two officers on special duty,—the Surveyor-General and Captain
M. O’C. Tandy. If the Surveyor-General roverts, there will be a lot of changes for
the period of two months before Colonel Hobday’s retirement. For Nos. 6, 8 and 9
Parties there is o immediate necessity for Imperial officers. No. 6 is in charge of a very
experienced Provincial officer, and 8 and 9 are under the direct orders of the Superintendent,
Provincial Surveys, United Provinces, and the Superintendeut, Forest Surveys, and if
Captain Tandy returns to duty from his Aden work, I can re-start No. 22 Party, but I
have not a single officer to spare, nor a second officer in or available for any one of the
parties now existing.

8. The parties are numbered from 1 to 26, Lut Nos. 13, 16 and 21 do not exist.

- Ofthe existing 23 parties, 9 are engaged on topograpbical surveys, 5 are engaged
on cadastral surveys, 4 are engaged on forest surveys, and 5 are engaged on trigonometri-
eal and scientific rurveys,

9. Excluding the officers required for the administrative appointments and technical offices
and absentees therefore, were all the officers now available sufficiently acquainted with
the work, I could on my own reversion have one Imperial officer with each existing party,
but not one spare officer left.

w “ It is palpable on the face of it that unless there isa large increase in the number of
_f_oﬁ;eers, I cannot increase the number or strength of parties, and that I am not in a position
to-meet any calls for special work of any sort, military or political, without seriously

interfering with current work, nor could I replace officers falling sick or other vacan-
cies.

10. Duties of officers.—The duties of the various officers are as follows :—

1. The Sarveyor-General deals with everything connected with the Department gener-

+ ally, and has a certain number of topographical parties under his immediate superintendence,

and all trans-frontier work.

2. The Deputy Surveyor-General deals directly with all cadastral or revenue questions,.
and saperintends a certain number of topographical parties.

8. The Superintendent, Trigonometrical Surveys, deais direotly with all the trigonome-

" trical or scientific parties and with oue topographical party ; as this officer is liable to be

appointed Deputy Surveyor-General or Surveyor-Geoeral, it has been considered in his
interest to put at least ome topographical party under hirm,
4. The Superintendent, TForest Surveys, superintends all the forest survay
5., The Superintendents, Proviacial Surveys, two in number, superintend and adminiater,
under the Local Governments, and the professional control of the Deputy Sm'veyor-Gener&l,
the cadastral surveys of their provinces, ‘
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Generals are three in number and are in charge of—

6. The Assistant Surveyor-
espondence and accounts) and of the Mathe-

(1) The Surveyor-General's office {corr
matical Ingtrument Department.
() The Drawing and Engraving and Map Record
(8) The Photographic and Lithographic offices.
7. The Officer in charge of the computing office resides at Dehra, and is under the Super-
intendent, Trigonometiical Surveys; he deals with all the questions of higher mathematics,
and is the Surveyor-General’s adviser through the Superintendent, Trigonometrical Surveys,

on such points ; he also superintends the map reproducing office ut Dehra.
e executive officers, their duties being confined

and Issue offices. .

8. The other officers are what are called th

%o their individual field parties.

All questions affecting the Department generally,
motions, ete., of Imperial and Provineial officers, are decided by the
ard routine matters are dealt with by administrative officers direct.

found in practice that even with the existing
Genoral and Deputy Surveyor-General are so

its rules and regulations, customs, pro-
Surveyor-General, but

minor quesiions
11. Need for superinfendence —1t has been
number of parties, the duties of the Sur.eyor-
varied that they cannot afford time to properly inspect and direct the work of the field
parties, and the paucity of officers renders this a most highly important duty owing to the
constant shuflling of the officers in charge and consequent non-continuity of &ystem. 1 anti-
cipate that this difficulty will be still more accentuated if any attempt is wmade to increase

the number of parties under the existing system of organisation.

Survevor-General and Deputy Surveyor-General to
parties directly themselves, there would be no necessity for the Superin-

o Superintendents, Provincial Surveys, would be
£ each class should Le conducted on uniform
flicer to directly superintend the

Were it not impossible for the

superintend mare
tendent, Forest Surveys, and possibly th
but it is essential thal surveys o

this reason it is necessary for some senior ¢
f parties working on such systems.

unnecessary ;
systems, and for

working of groups o
As the main guestion before the Committee is how to provide a satisfactory topogra-
e suitable for military, civil und publie purposes, I will give a short

phical map ona seal
{ by which such maps as the 1-inch=1 mile standard maps.

description of the present sy stem,
and the 1 inch=4 miles degree sheets are prepared.

12. Organisation of a field parly.=When the survey of any large area has been decided on
by the Government of India, the Surveyor-G eneral proceeds to organise a party ; he appoints
one or two Imperial officers to it, from o to 7 Provincial officers, and a number of surveyors:
and sub-surveyors. 1f the country has not previously been triangulated or traversed, as the
case mnay be, one or more Provincial officers either alone or under an Imperial officer, who

would take his share of the work, are deputed by the Surveyor-General, a field season ahead,
o sarveyors to start work on the next cold weather,

ule, to be taken from other parties, thus
sub-surveyors are similarly obtained.

to prepare sutticient data for th

The officers, Imperial and Provincial, have, as a

weakening them temporarily, and the surveyors and
Thus, for the first season or co, the new party is composed of men from other parties. The

officer in charge is informed whence he should draw bis khalasis and other menials, and
directed to enlist and instruct such surveyors and draftsmen, ete., ashe may require to com-
plete his parly as rapidly as possible. He is also told where he should recess, and orders
ate given him to look for and rent a suitable house for the recess office. - 1 attach a copy of
the circular order* regarding the duties of an officer on being ordered .

® Not reprivted.
An estimate of the cost of his party

to start a survey of any large area.

is either prepared for him or by him, and submitted to the Surveyor-General direot or .

' ‘through’ }‘ﬁs administrative officer, The instruments neogssary are supplied by the
Mathematical Instrument Department, Calcutts, on indent ‘through the administrative
officer, and the stationery is similarly supplied from the Stationei;y,ﬂmoe, Calcutta. ,

: ,an:h mo;mber ‘of the party, including the nubﬁmrveyo“tb) the permanent: -‘;list{lhu
to provide his own, personal tents, but all -tents teq\nml ihe g

P A,

mebial Mfg}lti'hm
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ne

or other of the big tentmaki
mak .
Cavwnporo, ing firms, generally from either the Elgin or Muir Mills
¢

# Everything being ‘

Is éta"ted-y It 5 :)Iingu:eagfy ’t}the Party.takes the tield nnder its executive officer, and

can, consistent with the I'Zecessa: officer in charge to endeavour to work ag econol;icall :0;1‘
required. Thisis a duty that xﬁin;"czzg;s a:t(,ij ::t :Ulist and train the additiona] suxzr:yor:

. 0 very st : .
5::5 Zs:c?x;l?et::;? llzisthfr:;"s a lot ?f extra work oa ‘tgassi:;lﬂz a:n:; ::;:::“rgydre@as
become efficient. When (t)he @ party in the years the men are under training aué be?o r:;fes
dlimate necessitates the olugi Prog';ramme for the year’s survey is nearly completed rev o
tive officer, and applies fo r0 g o field work, the officer in charge reports to his ad, or the
port, monthly reports show.pezmlssmn boreturnto recess quarters. In addition to‘:;’f}stm-
aro submitted by the oﬂicerlflo hProg‘rerss and the employment of each member of the 13 ie.
of the party are fair digu ;)n thargf;a of the party to the administrative officer. ThePar ¥s
sary, during the rocess seaso IZ anetheeic(l)ms:;::griz: or SPeGi;I ddraftsmen, if absolutely nzzzf
. ! are worked out . .
:1:1‘1 ;::‘Zf:f ::;iht:e redlfctlons f01: the  inch maps are prepared,’ ::Zr::heonf. ::z:n'%ilatmn
, map 18 drawn in the office. - The fair maps when ready genfrzll(; fo:
’ a

uarters drawin
':;lhat vl forwafd:gi:z Efalc:ﬁta or Dehra, as the case may be,) for general serutiny, and b
0 tho officer 0 share t}n:, l}) }:t(;zmcog.'r%.lphlc office for reproduction. Proofs are Z’;bm'tteg
is colonred up in theapart g the administrative officer (generally), and one of these : f
bouadarios oo« oot y office to show the various clagses of roads, cultivation . (1);0 s
to goie ¢ h;e hea,d e ‘:r is used f,o show'the relative importance of the villages, tov; water,
Scale maps, and a t(llzi:; :ar ® oo in select.x ng the names that should be shown 0;1 th:s’s etol.i
swap is published, Theso P:GPfal'ed showing any corrections that are necessary before n:;:
istrative officer decides wh I;;’O S Zre then returned to the head-quarters office and the admi :
the fair mamusoript ma ~ eh e;dt e corrections should be carried out in that office or wh. t;"‘
baving been finally settlzds i bereturned to the party office for correction. Ever thing
and traversing, oto,, are » U g map is published. All the computations of the trianozlatl.ng
andofoct T ;nd s:l : carried out by the party officers, and reports are prepared n h .
mitted for record to the head-quarters office, wh prepared on hard-
stored and kept available for future reference. ¢ whero they are catofully

The pay of the party is drawn by the officer in char
i : r ge from the mos 1
:hias:g,ﬁ:azit::n:‘: z;edo ﬂ;o befng granted by the Comptroller of India ;'re::z::e:;
e, SDplation of the 0 celr) 1.n charge forw?rded through the administrative officer
g e,i.h ,::n:;l ;:lfi; et:; :];e a;lmmlistrative officer an estimate of the money:
o . .
part:y.. Au!;hority is then granted to him t;a?ral\l;gupazi ct(;)l:atl:.%:::ntexpens;s o
admuflstra.tlve officer from such treasury or treasuries as he may have n:assz KA
submits monthly full accounts of all money he has’drawn under this autllzaerif,:ymtlg hl;:

* . administrative officer. These accounts are carefully checked in the head-quarters office
2

and .fo.rwa.rded with full eriticisms to the Comptroller of India Treasuries, wh .
scrutinises them, and returns them to the head-quarters office with such ’ordero e
sees fit to pass on them ; the objection statement, as it is called, which conta.in: ?; e
.gdzll'lsa of the; 1:;dminis(:ra‘cive officer and the Comptroller, is then forwarded to thezﬁzzi
ot 5;%; noin t; :J:Zzuic;:. explanation and compliance, and any corrections ordered have
This work takes up a good deal of the time of the officer in ¢

but cannot be avoided. Though the budget of the Survey of India ?:rvg‘;yoiot:)el'm:y »
the system of accounts, as now carried out, is, I think, very simple, and I hope i;ca d;;
be changed, except. as regards the staff employed in carrying it out, about which IY h!::;l
have something ‘to'g?;j,'id my reorganisation scheme. The survey year begins .s i

}st Ootober, and ,ené&' ‘on the 80th September for field parties, but the 8:000‘]:: N
made upfor each .year ending 31st March. So that the field work of one year anfi :}:e
TRoeE work of ‘bﬂ"l"‘mi 128 .one come info one year’s accounts instead of the field work o;

«
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any one year and the recess work connected therewith, but on the whole this dol% hob
seem to be of great importance, and is unavoidable, unless the general report is déliyed
in publication, as the field work mast precede the recess work. o

13, Mainly on account of the enormous extent of country over which the work mﬁsiﬁ;e
seattered, the paucity of communications which renders travelling except on the main lines, : W v
such as railways, extremely slow, and of the experience of tRe past as regards the unequal i i l\ f‘ D l ‘@IA&
quality of the various surveys executed, arising from the impossibility of sufficient supervision 5o ' :
on the part of only 8 officers, namely, the Surveyor-General, the Deputy Surveyor-General, / 1 3 \ o b Moo o b
and the Superintendent, Trigonometrical Surveys, I most strongly recommend the sub-divi- ) i ) L )L e AN SO o
sion of India and its dependencies, excluding Baluchistan and the tribal area of the North- : ' 4 A
West Frontier Provinee, into four groups for survey purposes, Baluchistan, etc., being
treated soparately on account of the special nature of the work.

200

14. The groups I suggest are as follows =~ : i

No. 1 group.—North-West Frontier Province, Punjab, Kashmir, and the United 250
' Provinees, with a total ares of 840,500 square miles approximately.

No. 2 group.—Bombay, Sinﬂ, Raj‘putana and Central India, with a total area of 40?6,000-
square miles approximately. :

No. 8 group.—Madras, Berar, Hyderabad, Coorg, Central Provinces and Mysore; with
a total area of 399,000 square miles approximately.

No, 4 group.—Bengal, Burma, Asgsam, the Andamans and Nicobars, with a total. area
¢ of 528,000 square miles approximately. ,

15. For the survey work to be carried out in each of theée groups, I would requifé ﬁfteen
(16) parties of the approsimate strength given below, and 2 small parties for supplementary :
work in the United Provinces and Bengal, and these parties would be distributed as follows :e=e F“
. Tn No. 1 Circle 8 large parties and 1 small party.
» No. 2 5 4 5, »
”» No.8 , 4 » »
, » No.4 5, 4, ,» and 1 small party. ' E 20

In addition to these, in my scheme I Lave provided for 2 special parties for Baluel;_ista.n
and the North-West Frontier generally,

16. The large parties should be composed of—

2 Imperial Officers.
5 to 7 Provincial Officers.
32 Surveyors and Sub-surveyors. A .
2 Writers. : 16
1 Hospital Assistant,
and about 400 menials,

The small parties would consist of 1 Imperial, 2 to 4 Provincial, and a few subordinate l . J
officers.

The annual cost of each large party would be from Rs. 1,25,000 to Rs. 1,80,000 accot ding
to the locality, and the areas surveyed yearly would vary from 8,000 to possibly 5,000 square "
miles according to the scale and class of survey and the nature of the ‘co'untry. For special ’
areas in which supplementary survey only is necessary, the areas would be much greater, but
for these T employ small special parties. !

B E .

These figures do not include the expenses that must necessarily be incurred in tr'ﬂhing
N0, OF PARTIES.

the necessary staff, and are based on calculations regarding areas and cost rates given else- o .

o

where, 'The areas surveyed by each party in the first few years wil] probably fall short of

the estimate which is for parties composed of thoroughly trained men. pr 4 one detachment
_ . . fes an :

17. To superintend these parties and such as may be required on the Frontier, I ask In_Group 3 E v o "

: " ” 2' " —-’—'é—'—"‘"—"- — q

4 and one detachmen . ) v
15 par't'ies and two detachmen 55) >

- AN | \
. . : | .
j
e 'g - . 3 ) ’ 0 Lﬂf; l mUIAT wh AN
; . . " . . = a0’ o 94’ an

A 2t E 5 X NTS ;.'

. in addition to myself as directly responsible for the Frontier parties, for .4 Superintendents
of Topogﬁaphical Surveys, one for each ciscle who will be under my digect orders as Surveyor-

1

95, Surrey Gonamities.—Juze 06.—200.
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General, and whose duties are enumerated further on. By this means I hope to ensure uni-
formity in quality and style of surveying and mapping and to ensute economy. I as Surveyor-

General would also be able to see yearly the work of each party while in progress during
reecess and of a proportion of them in the field, a duty which I consider highly important.

- 18, In the statement in paragraph 82 I give the orgavisation of the Imperial Branch,
which I consider is best suited for the execution of the work of the department in future, and
in it I have provided not only for topographical, but also for trigonometrical and cadastral
work, At the suggestion of Sir John Farquharson I have dropped many of the existing titles
and substituted simpler ones. Thus for * Assistant Surveyor-Generals ” I have substituted
& Officers in charge ;" the present Superintendents, Deputy Superintendents and Assistant
Superintendents I have called Executive and Assistant Executive Officers, while I have
suggested that the Provincial service officers should be called Civil Assistants.

19. Provincial Service.~I1 think we should adopt the name Civil Assistant for Provincial
service officers and regrade them. I would grade all the present selected appointments, i.e.,
all above Rs. 500 as 1st grade ; 2nd grade those from Rs. 800 to Rs, 500 inclusive, and 3rd
grade those below Rs, 800, I would make no further appointments to the existing Provincial

This has been since changed, and I have agreed to Service, but allow it to die out, and in its Place
the scheme given in the Committee's report. I would start a new graded Provincial Service open
23-4.05. ‘ F.B.L. glike tonatives and Europeaus aud Eurasians, their
pay being regulated by annual or biennial increments, subject to approved service, and pro-
motion from one grade to another requiring a qualifying examination in professional subjects,
except for the top grade which should be filled entirely by selection from the two grades

below.

The educational qualifications for the new Provincial Service might remain the same as
at present, bat I would make the qualifying entrance examination somewhat simpler and
improve the subsequent training, selecting the men most suitable for each class of work and
giving them special training for the branch to which they would be eventually posted; at
the same time I would endeavour to keep down this service to the lowest safe limit which I
‘think would eventually be about 4 per party for topographical work, and I would reduce the
number as far as possible in the trigonometrical branch, and substitute more highly paid
native ageney in that branch.

For cadastral surveys I agree with Major Crichton that the very best possible class of
Europeans should be chosen. The work itaelf is simple, but requires organising powers even
in the assistaots, and there are great responsibilities and temptations attached to the work,
and it is absolutely essential that the officers in charge of the camps should be above saspicion,
for it is very difficult for the officer in charge to exercise any vast amount of control over the
details of the survéy, records and expenditure thereon. I have already submitted a note on
Provincial officers generally, but this final note somewhat modifies the previous one.

20. Subordinale establishment.—As regards the subordinate establishment, I would raise
the standard by offering better initial pay and by more careful selection of candidates. I would
endedvour to get a large number of men from tbe ranks of the native army. The loss of the
services of the numbers I should require each year would not be felt in any way. Most of the
men I should get would be probably such as were not in every way the most suitable for the
army, for example, men who were not likely to become marksmen or had not shown themselves
likely to make good non-commissioned officers, but I should also get many very good men who
did not wish to prolong their service, and for whom Commanding Officers wished to find billets.
Special rules would have to be made with regard to the employment of such men, as I would
have to take them on trial for some years before they were definitely transferred to the Survey
of India. These men would attract others of similar class, who for some reason or other had
not joined the native army, I have no fear of not getting a good lot of native surveyors, if
I start on these lines,

1. Recruitment and puy of Imperial officers,— As regards recruitment for and organisation
of the Imperial Branch at the present time, the prospects of these officers are very poor. There
must be a great stagnation of promotion under existing rules, and to increase the department
from the bottom of the list only, as at present, would only increase the difficulties. I think if
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_ this big scheme is to be carried through, we must change the system, and I would abolish
_ consolidated pay except for the Surveyor-General, Deputy Surveyor-General,” the Superin-
. tendents, and for such civil officers as may from time to time be appoirtted. As such civil
officers are only appointed for special purposes, they should be under special rules, and such
awkward cases as now exist should not occur again. For instance, Mr. Pope, who is purely
a technical officer in charge of one section of the head-quarters office, requiring no survey
. knowledge whatever, is a Superintendent, 2nd grade, and bas officiated and will officiate as
Superintendent, 1st grade, though his duties could be equally well filled by a far ju'nior‘
officer. Mr. Eccles, the officer next hut one above him, was brought out for purely mathe-
matical purposes and should, in my opinion, have been specially provided for outside the
general list, but he is qualified for further promotion, and has a right to look forward to

sucfseed'mg to the post of Superintendent, Trigonometrical Surveys, when it becomes tempo-
rarily or permanently vacant, '

I consider that we should in reorganieing, as I said before, generally abolish consolidated
pay, and give to each aseistant the pay of his rank and some survey or departmental allow-
ance, and to each officer in charge of a party the pay of his rauk + survey allowance + charge
allowance. The Superintendents, who would be specially selected officers, should get con=
solidated pay., The Superintendent, Trigonometrical Surveys, should draw higher pay than

any other Superintendent. The officers in charge of the head-quarters offices should get -

pay of rank + survey allowance 4 charge allowance, and if stationed in Calcutta, a special

. %ocal allowance. The allowance to the officer in charge of the Tidal Party should cease ; there
is no necessity for it whatever, ' ’

To meet the present ewergency 1 would recommend the appointment of a few Capt;a.ins,
Royal Engineers, who have had experience in either the public works or military works, as
well a8 a number of Subaltern officers, Royal Engineers, and Indian Army. I would attach
the Captains as well as the Subalterns to Dehra for a short course of instruction before
drafting them into circles, and would attach each Captain to a survey party for one field
geason befere giving him charge of a party; his actual knowledge of surveying will, how-
ever, be small, and it is essential for this reason that he should be under the eye of a Circle
Superintendent, to whom he could readily go for advice and belp at any moment, and from
whom he eould derive the mass of his instruction. Subaltern officers I would train, as at
present, at Dehra and in the field in the Berar party. After a time they would take the

places of the temporarily appointed Captains ; for such appointments I would only make at -
the commencement of the reorganisation and for a five-year period only. I would also

appoint no Subalterns for a longer period than five years in the first instance, but allow the
Surveyor-General to apply for the retention of their services for a further period if consi
dered advisable, and I would not necessarily discharge ull the Captains specially brought in
at the end of their five years, but their retention should be exceptional. -
22. Removal of the Survey offices from Caleutla.—As regards the present head-quarters
office, thereisa strong feeling in certain quarters that Caleutta is not a suitable place
and there can be no doubt that the climate is most unsuitable for prolonged resigencé

and .work of the nature of drawing and engraving, but we have in our reproducing offices ,
and in the Mathematical Instrument Department, a very large amount of machinery ‘

and a.lmos.t all the workmen are Caleutta born and bred, and I do not think it ig practicable
to move either of these offices, nor wouldit be economical to move one without the other,
1

as tlfough the superintendence of the work of the Photographic and Lithographic office is
sufficient to occupy the full time of an energetic Superintendent, that of the Mathematical

Instrument Department is not, though it must have an officer at its head. I would b |
very glad to see the first named offices removed from Calcutta, namely‘ the Dra;vineA
and Engraving, and with them as a consequence the Map Record and TIssue gﬂice as well fs ‘
the Surveyor-General’s and Deputy Surveyor-General’s offices, all of which ar; under one

r?df. 1f, as I. bave suggested, we break up India into four circles, and I consider this is prace
tically essential, the change would admit of the decentralisation of the Map Record and
Issue offices, and indeed I think for effective working would necessitate this. "
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The abolition of the post of Deputy Surveyor-General in its present form, and the
substitution of the Superintendents of Circles for his and the Surveyor-General’s minor ad-
ministrative work, will necessitate the amalgamation of his office with that of the Surveyor~
General, and I am inclined to advocate the removal of the Sarveyor-General’s office, .., the
accounts and correspondence offices and the drawing, engraving and map record and issue offices
from Caleutta to a site near Rajpur, which could be easily and cbeaply obtained, and would
be handy in many ways. I would in thab case have oue officer in charge of the Photographie
and Lithographic and Mathematical Instrument offices with an assistant, who should be ap
Imperial officer, only in Caleutta. '

23, Map Record é/]ices.—-—The map record office for Bengal and Assam could be placed

in charge of the Superintendent, Cadastral Surveys, whose head office should be, I think, in
Calcutta.

The other map record and issue offices I would locate with the circle drawing offices at a
site near Dehra and Rajpur for No. 1 cirele, in Poona for No. 2 circle, in Bangalore for No. 3

~ circle, and in Maymyo, Meiktila or Mandalay for No. 4 circle. I have put the map record

and issue office for Bengal and Assam in Caleutta for the sake of convenience and because such
an office could readily be looked after by the Superintendent, Cadastral Surveys (Bengal), and
it would be inconvenient to have to send all the way to Burma for maps of Bengal or Assam.

With a permanent office in Burma, I have no doubt whatever we shall be able to recruif
excellent Burman draftsmen and gradually Burman surveyors for the topographical parties,
and T have no fear of the clerical establishment of the Surveyor-General’s office nor the
draftsmen of the Calcutta drawing office raising any serious objection to a move to the United
Provinces, but I could easily replace such as did object.

To move the mechanical offices would not be so easy, and would cause serious disorganisa~
tion for probably several years.

4. Necessity for decentralisation.~—1 have said elsewhere that I consider four Superinten-
dents for the proper execution of the topographical pr gramme necessary, and the establishment
of a drawing and map record office in ecach circle as most advisable. It has been found
in practice that it is impossible for the Surveyor-Gen-ral, Deputy Surveyor-General and
Superintendent, Trigonometrical Surveys, to exercise the dearee of supervision over the field
parties even at the present time that I consider is essential for sitisfactory and uniform work.
I beliove Sir John Farquharson does not agree with me that this inspection is Bsential, necessary
or even advisable ; but every officer of experience in the Department considers that it is most
essential and pecessary, and I have no doubt whatever in my own mind that this is so, and it
will be still more essential if, as I think we must, we bring in senior otficers for charge of parties
without previous training in the Department. At the same tims with such an enormous increase

in the number of parties and area yearly surveyed, it will be still more imnossible for the Sur-

veyor-General to inspect individual parties, and therefore some guiding hand must be available
locally to advise and direct as well as criticise the work of individual parties At each station=—
Dehra, Poona, Bangalore and Maymyo or Mandalay or Meiktila—I would have a central office
capable of holding the circle drawing and map record and issue offices and the recess strength
of the circle field parties. At each of these officcs also there shouid bea small expense section
fitted with spare instraments, drawing materials and stationery.

25. The daties of the Superinlendent would be—

1. The arrangements with Local Governments for the maiu details connected with
the work of each of his field parties,

2. The recruiting, training and distribution’ of the necessary field staff amongst the
parties under him.

3. Inspection of the parties in the field.
4. General superintendence of the fair mapping of his parties during recoss.

5. Immediate guperintendence of the small scale mapping derived from the standard
sheets of his parties.

(18urC)
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8. Care and maintenance of all records and the distribution of all maps, etc., for his.

circle.

7. The supply of the necessary instruments, stationery, ete., to his parties.

8. The maintenance and repairs of all Great Trigonometrical stations and level bench.

marks within his circle,

9. The record of changes in topographical and artificial features and of boundaries.

within his eircle,

10. That the work of his circle is carried out with due regard to economy and effi--
ciency.

11. The preliminary scrutiny of the accounts of his parties and the preparation of the-

budget estimate for his circle.
12. The preparation of the general report for the circle.

13. The preparation of the qualification reports of his officers, Imperial and Provineial,
and recommendations as to changes to be made in the personnel of his parties

owing to retirements or officers proceeding on leave, and recommendations for-

promotions of subordinates.

1 would also put upon the Superintendent, No. 1 circle, the enlistment and training of-

such surveyors as are required for the trans-frontier parties.

I would also, at least oncea year, asseroble all the Superintendents for a conference on.
survey matters generally, the record of these conferences being published departmentally.

I consider it most desirable that officers in charge of parties should not be responsible for
the personnel of their parties ; if each individual party officer is to recruit for himself, thers-
will at once be rivalry and competition in circles, and each officer will endeavour to get the
better of his neighbour. I should encourage officers to obtain suitable candidates, but their-
entertainment and subsequent employment should rest with the Circle officer, subject of
course to the final sanction of the Surveyor-General,

26. By my division of India into four circles, I have so arranged that each Presidency and
Local Government will have one officer only beyond the Surveyor-General with whom corre~
spondence will be required ; by the sub-divisions as laid down by Sir John IFarquharson, and
indeed by almost any arrangement of parties working direct under the orders of the Surveyor-:

General, references to Liocal Governments would have to be made by several officers in charge- .

Feii: ::’hrigit')asrqnharson’a ecl;;nae I;)Io. 11:,' datﬁd 23"% of parties and confusion would arise. For instance,
1s;buAp¥i1, » DOW superseded by his sCRem? O in scheme No. 1 (though I would very much prefer
a block system if it were possible without confusion,) the Bombay officials would have to he
constantly referred to in minor difficulties by the officers in charge of Nos. 3,8, 9, 12 and 14
parties. The Madras officials would have to deal with 13, 14 and 15. Mysore would deal with
12 and 14 ; Hyderabad with 12 and 13 ; the Central Proviaces with 9, 10 and 13 ; Bengal with
5, 6, 10, 11 and 13; Rajputana and Central India Agencies with 2,3, 4, 8, 9 and 10; the
United Provinces with 2, 4, 5 and 9; the Punjab with 2, 3 and 4. While the officer in charge.
of each party, except Nos. 0, 1, 7 and 15, would have to deal with at least two sets of high local
officials, and I consider these facts are very great drawbacks, and would lead to confusion and
friction. The same applies more or less to the alternative scheme.

By my arrangement the Surveyor-General’s bands will be quite fally occupied; he will
have the immediate superintendence of all the actua'l trans-frontier work, and through his six
Superintendents of all the other work of the Department, besides the whole of the general
administration of the Department.

I consider that my arrangement will tend both to efficiency and economy, and that it or
some similar scheme is esgential,
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27. T quote an extract from a report by Captain Ryder, Royal Eugineers, which is perhaps
worth recording— :

« T consider it of the greatest importance hat officers in charge of parties should be under
substantial supervision and not the present day shadowy system. T have been most of my
time in parties directly under the Surveyor-General. I have never had my work inspected in
the field, nor has it ever come to my knowledge that any party directly under the Surveyor-
General has ever been inspected in the field. At the usual inspection the officer in charge of a
party can show the inspecting officer any particular work or keep it out of his sight just as
he likes, IF the inspecting officer notices anything incorrectly surveyed, it is only seen at the
end of recess when the fair map is practically finished, and when it is not worth while keeping
the map back for a year for the alteration to be made. * * * *

¢ There being so little check and the officers in charge of parties having such an absolutely
free hand, I thiok that if the Surveyor-General does hy close inspection find out errors, there
is a slight feeling of resentment and a feeling that the Surveyor-General is interfering too
much with executive details, and yet to have the Department properly administered and the
maps ali drawn and the country surveyed on a uniform system, close supervision is negessary.

“The present system of inspection by fiying visits once a year during recess is really wno
inspection at all. I think, as matters now stand, an officer in charge can be as slack as he likes
and bring in any erratic and peculiar ideas he may have which will not be noticed till too late.
A system by which the officer in charge of a circle would have a permanent office in which all
the parties in his charge would recess would be excellent.”

This is the only written opinion I have, but it coincides with that of other senior officers
with wbom I have diséussed the future, and is fully borne out by my experience as an assistant,
as executive officer, as Assistant Surveyor-General, Deputy Surveyor-Geueral and as Surveyor-
General for a period of over 24 years. :

28, T do not consider that the appointment of Superintendents of Circles would destroy .
progress and initiative in officers in charge of parties, but it would have a controliing influence,
and ‘while rejecting some would extend other nseful changes into the work of adjoining parties,
and all such matters would be fully discussed and legislated for at the annual meeting of:
the Surveyor-General and his Superintendents.

29. The duties of the Deputy Surveyor-General would be—
1. To hold charge of the head-quarters correspondence office.
2. To audit the accounts of the topographical branch.

3. To prepare for the Surveyor-General the general accounts and budget estimates of
the whole Department.

4. General supervision of the head-quarters offices during the absence of the Surveyor
General.

30. The duties of the Superintendent, Trigonometrical Surveys, would be—
1. To Superintend the working of the trigonomectrical and scientific branch.
2. To audit the accounts of that branch.

8. To prepare the budget estimates for that branch.
4. To generally superintend the drawing and reproducing offices at Dehra.

5. To superintend the instruction of Imperial and Provincial officers in theoretical
surveying, atd specially the training of assistants for his own branch,

8. The inspection of his field parties.
81, The duties of the Superintendent, Cadastral Surveys, would be—

1, To superintend the working of the cadastral parties in Bengal and Burma.

2. To superintend the Bengal drawing office and to act as general adviser to the
Surveyor-General and such Local Governments as may require information with
regard to fiscal surveys.

5. To train the Imperial and Provincial officers required fcr such surveys, and to
recruit and train the necessary subordinate staff.
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> T, . 84, Reorgamfaizon Strength.—With regard to Provineial officers in the future, I estimate
82, List of Imperial Officers of the Survey of India under my scheme. $hat we shall require, all told—
{1 Surveyor-General. For T hi Pronti : )
1 Depaty Surveyor-General. N O.PngBP 10?1 wnd Frontier Sarveys - - - o 110
1 Personal Assistant to the Deputy Surveyor-General, For Trigonometrical or Scientific Field parties .. e v 12
1 Oﬂ‘xlit;x;‘eu(x) fg(l;:;:ge head-quarters Drawing, Engraving and Map Record and Cadastral Surveys vor vor o oo 45
Feadequarters staff .. {l 1 Ofﬁ(c);x;c elslt g}:ﬂﬁ::homgmphic and Lithographic and Mathematical Instrument On specisl duty with Local Goveruments (say) ... - w 10
1 Assistant to the officor in charge Photographic and Lithographic and Mathe- With Head-quarters drawing office (say) o o o o b
matical Instrument Offices, Caleutta. With Circle drawing offices .
1 Officer in charge North-West Frontier and trans-frontier map compilation and . g ove L see e 8
- records. : With Trigonometrical Branch office .., e e . . 4
! : Under instruction to fill vacancies and for casualties and leave - v 2
- . For special duti
{1 Superintendent, Trigonometrical Surveys, > s N " - o ’
Tyigonometrical and Seie; I3 Assistant to Superiy)tendgnt, Trigonometrieal Surveys. For the Forest Survey drawing ofice ... o e o e 2
: ti;? ome ﬂgma an cwn-é _1— Officer in charge Compnting Office and Photo-Zincographic Office, Dehra. —
{3 . Total . 226
L~
(4 §uper§nfendents, Tapographical Surveys, . i .
Fidld Staff .. 4I 1 Superintendent, Cadastral Survess, "Phere will be no use hurriedly recruiting the extra officers required; they should be
3 recruited proportionately to the number of surveyors I can annually recruit and train.
- ‘ .
Total Staft 15 officers, ;‘35. The total number of surveyors required for the Topographical parties will be approxi-
{15 Officers in charge 15 Topographieal parties in India. mately 630, namely—
' 2 Officers in charge 2 Frovtier parties. i
) 6 Oflicers in charge 6 Scien*ific (Trigonometrical) parties. ' 82 for each Topographieal party s o v e o =480
Ezxecutive Officers ...4 4 Officers in charge 4 Cadastral parties. ’
2 g _ 30 for supplementary work o - "e e oo = 80
Total ng Executive Officers. ) ' 40 for Frontier work er e e e = 40
(15 for 15 Topographical parties. . . 80 under training ver - v oo e .. = 80
2 for 2 Supplementary Survey Detachments. / I
4 for 2 Frontier parties. .
' 2 for 2 (Trigonometrical) Scientific parties, G. T, triangulation and levelling and Total - 680
. - . magnetic parties.
Assistant ExccutiveQfficers$ 1 spare officer for Cadastral Surveys. > .
Potal 3 Acsistant Exccotive Oficer I bave assumed in these calculations throughout that Forest Surveys as a branch will
& S81818N0 xecutive cerd. t . . R
o cease to exist, and that the work will generally be on the ordinary scale of topographical

survey, only special areas being surveyed out of turn or on special scales to meet the urgent

Grand Total e L66 officers of the Imperial Branch.
requirements of the Forest Department.

33, Provincial and Subordinale Services——

By the July « Green ” List the Provincial Service consists of— .
Present Strength.

86. Clerical Establishment.—~With regard to the drawing and the clerical establishments
of the head-quarters offices at Calcutta and Dehra, changes are most necessary, even if no
change is made in the superintendence and locale of these offices. Some years ago in

9 Estra Deputy Superintendents,. %st grade.
g 2 ;upermx'l,nerary) Assi’s'tant-Supelz'i“n%en’d’ents, 1st grade. consequence of the clerks in some of the smaller offices not having equally good prospects as
g “ » ” §;‘§’ ” those of the Surveyor-General’s office, General Straban put forward a scheme amalgamating
15 . . . h « ‘on one list the clerical establishments of the Surveyor-General’s, Deputy Surveyor-
Z ” ” ” 2{{: r General’s, Drawing, Photographic and Lithographic, Mathematical Instrument and Dehra
23 Sub . . Lt offices, with the result that we have now many clerks drawing far more pay than they will
% . . . g?g . ever be worth, and others for whom there is little prospect of the promotion they deserve,
- and the system works extremely badly. The establishment is too small to apply the rules of
Total 169 of which 4 appointments ars vacant, namely, those of the Extra Deputy Superintendents, the Secretariat offices to it, and the powers of the Surveyor-General are too restricted ;
— st gt:“%e' ::f ‘;‘ in “{914’3;16 lé’::‘c‘? :itE;::?nAss‘:t:“t“::}]e';ltfmiimsl} the pilot appoint- he cannot even employ (as far as I know) temporary clerks in case of emergency, and
< it . g se . . . .
r;:::vin;;:ﬂ appoi?::;;s to be filled, and thm.eym f“;o va:n:if: ai tﬁih bz(t,t:;ab(l,; ttl;]: the syst.em of recrmtmg from unpaid apprentices, and ' allmtvmg such men to rise through
list due to death and retirement. the various grades, possibly to the top of the tree, was inadvised, and as a consequence we now
Their distribution is as follows :~— find 'our officeg full of clerks of the most limite('l attainments, most ' of them being but
(1) Topographical and Fro nt'i_er Surveys... .. _ , copyists. The system hag of late years proved so fl1sastrous that a certain .number .o.f superior
Scientific cr Trigonometrical Smveys . 12 clerks have been brought in from outside and put into some of the responsible positions, and
g; 8?1d3:;)l:tla§il:);vz}|:sworkin§ under Local Gosernment but nob seconded ... o 23 every promotion, temporary or permanent, now requires reference to one or other of the officers
:g;::\‘ ’Freia%;({)“;:ttg:a‘l)rBzgt;?ildggin:ng offces, ete. s o 17 in charge of the sub-offices, though all promotions must be made by the Surveyor-General, and
(4) Special d\%ty . . I - " co ? the officers in charge of the sub-offices, drawing, photographic and lithographic., ete., have not
{‘,e:dv:r inebruction w1 sufficient power over their clerical establishment. If we change the present organisation of the
(5) Vacancies ... - - - . 23 Tmperial staff, we should also change that of the clerical, and make each office as regards its
: ‘ T clerical establishment independent of the other, and the same system should apply to the drawing
offices at Calcutts, Debra and the North-West Frontier drawing office ; and in addition to the

Note.=(1) This inclades all the men employed in Forest Survey parties. (2) Bengsland Burma, (3) Assam
and United Provinces, (4) Seistan Miesion. (5) Four of these cannot be filled under present rules,
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fized appointinents in each éffice, the Surveyor-Geierdl should hive power to sanction the
temporary employment of extra clerks and draftsmen at any time, subject to the linits of his
sanctioned budget grants, without reference to the Government of India.

37. Recess Offices—Up to the present time there have been no regular offices or recess
quarters for the field parties, and each party bas had to find and rent from year to year such
private dwelling-house accommodation for its office as it could in the station ab which it was
ordered to recess. I have nmever seen yet a thoroughly suitable office of this deseription, and
none of them have, as far as I know, ever had suitable storage accommodation and furniture.
Every party has, in its personnel and its accommodation, lived from hand to mouth, the person-
nel being depenident on the sudden calls of Government for special or pew surveys, which
necessitate the formation of new parties or detachments at the expense of the existing ones,
and the accommodation being dependent on the will of the landlord. .

38. Of late years instead of increasing the Tmperial Service to meet the extra work that
has been required of the Department, it has been decreased. The prospects and pay of the
Provincial Service have been improved at the expense of the Imperial, but this has in no way
strengthened the Department,—far from it. The Provincial Service officers who have benefited
or will benefit by the change are mostly too ol and too exhausted, to be in any way suitable
for topographical field work, and would never have been, in my opinion, satisfactory officers
in charge of parties,

89. Supply of tents, ele.—As regards tents, I would recommend that all tents for the uee
of the Department be in future supplied ab Government expense, and issued to parties by
the Circle officer in accordance with the requirements of the party. The Circle officer, when
inspecting, will have to see that these are in proper order and that no unnecessary tents are
employed. The Civil Service Regulations regarding carriage of tents and camp equipment
should be modified. .

40, Suggestions for immediate action.—IE the Committee agres to my scheme generally,
1 would ask that the Surveyor-General may be authorised to nominate one Imperial officer
of standing to visit the various Circle centres and in conjunction with the local authorities
draw up a scheme for the accommodation of the various parties and offices in each Circle;
he would have to select sites and get out plans snd estimates of buildings, ete.

I would also ask that the Surveyor-Genera.l be guthorised to appoint one Imperial and
from four to eight Provincial officers to recruit and start training the sub-gurveyors that
will be required within the next year or two, one or two officers for each Circle in accordance
with the number of recruits obtained.

The military authorities should also be approached with a view to arranging for the
supply of a certain number of sepoys or non-commissioned officers from the regiments in
each circle for employment in the Survey Department. As much of the work is being
doune for military purposes, they should be only too willing to afford the Surveyor-General
all possible assistance in this direction.

41. Provincial Service~It has always seemed to me most necessary to emcourage thrift
in the Provinecial Service, and more than one officer, one quite 2 junior ome in that service,
has approached me on the subject, and I.would strongly recommend that a fixed proportion
of the pay of every officer be deducted monthly and invested in some Government security
for him from the very commencement of his service.

1t should be illegal to borrow money on the savings thus accruing. The present system
of Life Tnsurance is, in my opinion, in many cases but a trap for getting men into debt;
they insure their lives for the purpose of borrowing money and in consequence become
more and more involved in debt.

1 would also recommend that every European or Eurasian officer of the Provingial
Service be compulsorily made to join the so-caﬂed_ Volunteer Corps, If we have Circles,
such as I have advocated, each Circle head-quarters should be able to turn out from 25 to 30
volunteers, and promotion in the department should to some extent depend on efficiency
as a volunteer.

-

Deara Dux; . ,
F. B, LONGE, Lieut,-Colonel, R.E,

The 84¢h March 1906.
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References to Colors,

Survey.. .
Resurvey ... ..~

Revision Survey =~
Supplementary Survey :

No revision required at present ..[ |
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dddendum skowing Lieutenant«Colonel Longé’s caleilations of areas and cost rates Jor eack

class of survey,

Eaplanation.~The Committee’s classification of the areas in India requiring survey,
resurvey, supplementary survey and revision is depicted, as far as the scale will allow, on the
map opposite. It is very difficult insome tracts to decide what should be resurvey and
what revision, and Lieutenant-Colonel Longe wishes it to be understood that the figures of
cost are estimates only,; as there is no actual experience of various classes of the work in

different parts of India to rely upon.

Summary of areas and cost of each class of survey per group,

ﬁo survey
Group Survey. Resurvey. Revision, Supplementary, af Total,
No. : present.
sq. m. 91,100 59,700 | 44,400 106,900 88,400 | 340,500
I|— — -
Rs. 27,93,000|  £0,03,000 4,83,600 | 18,86,100 95,000 | 68,50,700
sq. m. 73,200 156,600 176,000 405,800
I , —
Rs. 10,89,900 |  46,98,000 | 17,63,000 75,50,900
sq.m. 152,300 188,800 45,900 | ... 12,000 | 399,000
111
Rs.48,39,000 |  46,96,300 4,385,300 | 99,71,100
51,209,200 73,900 vl 159,400 85,500 | 528,000
v
Rs.83,68,000 |  24,65,500 19,85,000 1,28,18,500
AllIndia, excluding Balu- . . . 1,673,300
;‘I;le::;ra;?bﬁogg;yv ot square mileg,
Ras.
8,71,91,200

¢

NICOBAR

i o

87,191,200
1,675,300~

or an average cost of Rs. 22 per square mile for the whole of India.

222

Assuming the total cost at 372 lakhs of rupees and that the survey is to be completed in

20 years, it means an expenditure of roughly 184 lakhs per annum of whichee
| Group 1 requires 8} lakhs per annum.
» 2 » 32’ B » "

2 3 » 5 » 2 ”

» 4 33 6* » » »
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Grour I.—Adreas,

- . Supple- | No survey
Province or State. Survey. | Resurvey. Renv:s“’“ mentary | required | Total. |ReMARKS.
SUIVeY+ | gurvey. |at present.
8q. miles. | Sq. miles. | Sq. miles. | 8q. miles. | 8q. miles. | 8q. miles.
Punjab and North-West 6,000 26,600 24,600 58,600 81,600 | 147,400
Frontier Province.
United Provinces .| 4200 | 33,100 | 10800 | 48300 | 6800 112,200
Kashmir ... w| 80,900 \ 80,900
Total 91,100 69,700 ‘ 44,400 106,900 38,400 340,500

Of the total area of 340,500 square miles, the survey of 38,400 séua.ro miles has been lately
completed, so that 802,100 square miles remain to be dealt with.

In this group I had also placed originally Baluchistan and the tribal areas of the
North-West Frontier Province, but these areas are so involved with other than survey
considerations, and the work is of so confidential a nature, that I have decided that all such
areas should be dealt with by special parties working under the direct orders of the Surveyor-
General, who will, I presume, be generally with the head-quarters of the Government of India,
in close touch with the Foreign Department and Quarter Master General’s Department.

Groue L.=Cost of surveys..

.

Revisi Supplemen-| Cost for Scale of
Province. Survey. | Re.survey. :vmm“ tary  |Provinceof| survey and
Urvey. | survey. |each class.| cost-rate,
Sq. miles, | 8q. miles, | Sq. miles, | Sq. miles. Rs.

Punjab_ and North-West Frontier 6,009 voe e ser 2,40,000 | At Rs.40
Province. per sq. mile,
17 = 1 mile,
Ditto e 26,600 . cor 11,97,000 A.t Rs. 45 per

8q. mile,
2" = 1 mile.
Ditto Revision 24,600 - 2,46,000 | At Rs. 10 per
8.  mile.
Mostly on
2’ gcale,
part on 17,
Ditto Mapping 19,000 95,000 | At Rs, § per

8q. mile,

e 44,100 { 6,61,500 (At Rs.

Ditto ... { " w sq.s nlngle.lm
2" = 1 mile.
vee e e 14,500 § 1,45,000 | At Rs.10 per

sq. mile.

Total es o . . 25,384,600
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Grour I,—Cost of surveys—contd.
. .. Supp! .
Province. Survey, | Ro-survey. IE‘:;’;‘;O“ p};;:;;en Pg‘fitn(f:grof susr?el; :ﬁ&
th survey. |each class. | cost-rate,
8q. miles. | 8q. miles, | 8q. miles. | Sq. miles, Rs.
United Provinces e 4,200 oo e s 1,26,000 | At Rs. 30 per
8q. mile,
1* =1 mile.
( . 13,700 o 4,11,000 | Hills at Rs,
30 per sq.
mile,
S 1" = 1 mile.
Ditto e - e 19,400 e o 4,85,000 | Plains at Rs.
25 per aq.
wile.
2’ =] mile.
L . - 19,800 2,37,600 |At Rs. 12 per
8q. mile.
2' = 1 mile.
Ditto son sos 48’3m 5)79l600 At Rs.12 per
8q. mile.
2" = 1 mile.
Total e o e 18,39,200
K”hmir 00 o 80,900 24127,000 At Rs. 30 per-
sq. mile,
1“ = 1 mile.
TOtal ren ‘s oo vee ohe 68,50,700

In the Punjab I consider the areas for re-survey should be carried out on the 2” geale, In
the Himalayas the cost was nearly Rs. 70 per square mile, if not quite,-but in the areas under
re-survey we shall require little triangulation, and I think Rs, 45 per square mile should cover

" the cost. ’

The original work in Kangra should be on the 1” seale, and woold cost, owing to difficul.
ties of the country and distances, at least Rs. ${) per squara mile,

' The revision work in the plains should not cost more than Rs. 10 per square mile, I think,

Kashmar.

1 do not think we could put down the survey of Kashmir at less than Rs, 80 per square

~mile. I do not put it at a higher figure as the country is bold, and only here and thara will

survey in great detail be possible or advantageous, and the scale should be 1”=1 mile.

L4
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GrovP IT.—4res,

No —
Revision | Supple- | survey
survey, |Mentary|required} Tota]

survey. | at pre- '

Name of Provines, Survey. Re-survey

ReMaggg,
—_— .

) sent.
Sa. m; o . .
- q. miles, 5q. miles. | 8q. miles, 8q. miles, Sq. miles 8q. miles
y 2,700 | .
s ves 4
141,100 e 143,800 Praclically all
on 2, but re.
vision will be
— _ heavy,
—— ———
Sind -
in + | (a)18,100 (5} 34,900
* r ¥

(1) e 53,000 (a) B'Iaps on %’l
scale availabJo,

() Light revi.

————f— _| sion.

Central Tnd; ]
nra 0dia and Rajpy- (¢) 52,400 156,600
. 209,000 | (c) Desert ar
on ;
g8reat pap £
_ . ) surlveyed on "
— _ N | seale.
73,200 156,000 176,000 )
405,800
Grove IT.—(oy of surveys, o
Province, Survey, Re-survey, | Revision st for
survey, rovince of
ey ach oo Scale of survey and costerate
59, milen | 89, il (5o |
q. 1oiles. { 8q. mil i »
oty q- miles. | 8q. miles, | g, T
e 2,700 . . |
B . 32,400 | At Rs '
— el 12 per $quare mile, 9v
mbay 141,)¢ »
100 | 16,93,200 | a4 Rs. 12 per squg, il
e e mile,
8ind I ;
vr 18,100 N
_ ‘ 271,600 | Rs, 15 per 8quare mile, 97 gole
Sind . B
34, : -
o %00 | 69,800 | Ry, 5 Per square mi],
) '\‘ ‘-_ — .
Ce::;ﬁ India and Rajpu- 52,400 e - -
7,86,000 Rs.15 per
Per square 1ile, 37 scalo,
Central India and Rajpu- .
utral 156,600 46,98,000 N
298, Bs. 30 N
per
. $quare mie, g7 sealg
Total ver L1 1Y . a _“l ! . |
75,50,900 ’ T

Ianombay the Belgaum ang South Marathg gy

21,082 square mil v
mi;e‘- €8 on the 2” gegle, Revision shoyld

Cutch survey cost Rg, 84, ‘

8. 84-4 per sq. 13 "
Deccan ,, ,  gss Per 8. wile, 27 geale,
anamt » »n 4, 36

. These latter surveys 1 : ?
oost will ot be Tone | g; I?;elgew (:r 8o heights, apq wi,l'l ,;’ ui ‘
surveys in India, Per equare mile, though tbe;l a:;'mg‘b‘;og deal of Tevision, 4,
, . y- the most g s She
T etailag

» 9 m 39 5

2 »
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: Grove I1.—Cosl=rates,
Bombay, Sind, Central India and Rajputans.~In Bombay the last surveys are practically
all on the scale 2”=1 mile, and we, I think, will agree that the revision should be on the same

geale, : .
There is about 8,000 square miles on the 4” scale only in the extreme north-west border-

ing on Sind and about 3,000 en the 1” sqale bordering the Central India A geney,

The cost-rates for these surveys ara as follows, taking the mean of the rates for as many
_years as I can get from the records :—

2” Scale.

Triangu-

) Detail Total, Estimated cost of
lation.

Traversing. A
& - survey. revision,

Name of Party or District.

Ra | per square| mile,

10 and 11 parties.

.Bombay (Revenue), 1877-1883 ... v 27°4 | Rs. 10to 12 per square mile,
Belgmam and Gujrat (Topograph- 79 63 225 | 360 "
joaly, 1883-1892.
Cutch, 1883-1886 ... 78 | V131 [ 185 | 844 | »
. Deccan, 1883-1886 ... 89 6 199 354 »
.South Maratha, 1884-1896 .| 70 56 | 160 286 | »
Mean ... S R £ ¢ 79 | 180 336 .

In Central India the cost-rates are not obtainable, but 1” work for 2 geasons in Malwa

.cost Rs. 37'6 per square mile. o
In Rajputana, in 1883-1888, it cost approximately Rs. 20 per square mile.

. ‘ 1883-1884 is the st year in which cost-rates are given in the report

< In Sind from 1895 to 1908 mclusive, the cost-rates for 2” work werks out per square mile
at—

Triangulation. Traversing, Detail survey. Total.
Ni? probably. 10-8 147 25'5
The cost-rate for 3” work in the desert of Sind works out per square mile at aboutl-
“Triangulation,; Traversing. Detail survey. Total, {
T g / Nil 43 \ = 123 X 1} = 185 (A)
On the 1" seale it is about
8 l il \ 104 ! = 184

to survey the deserts of Sind and Raj putana on the I” scale, T consider that a
rate (I,? ﬁfe]r&:l), per sc{uare mile will be sufficient. This would enable us to have a completeo

1" map of Sind and Rajputava.
In 1882-86 in Rajputana the cost-rates for 1 work worked out per square milo-at about—

"Triangulation. ’Raversing. © = Detail survey. ~ Total. | | ..
38 - 18'8 226
On the 3" scale | in desert it is about . | '
38 o, 46 88 | x1} =124 (B)

Mean of A + B for 3" indesert.
§ 186+ 134 309

e e 15'4

. - §
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Grovp 113,—4reas,

Name of Pro-
vinee or State.

Survey, | Re-survey.

Revision
survey.

Supple- | No survey
wentary | at prasent | Total.
survey. | required.

REMARES.

Hyderabad ... 82,700 \ es \ s .er ves \ 82,700
Berar 17,700 . et 17,700
Mysore v 29,400 | ... 29,400
Coorg w | 1,800 -

. 1,600

P
A

Central Provinoes| 23,300

\
80,600 \

e 1(2)12,000] 115,900

(a) Recent survey:
and in progress,

Madras

27,000 | 108,200 (5)16,500

4| -

151,700

(%) Surveyed by-
Forest  Survey
Party 15,088
square miles of”
this area.

Total

. [152,300 \188,800 \ 45,900

we | 12,000 {399,000

ssenee

Of which areas 12,000 square miles is i
. ( new work, and will pot require revision i
tion of the new series, leaving 387,000 square miles to be dealt with. rision I the 1t ofi-

In tbe Central Provioces there has been a
good deal of forest surve k
however, will, I think, bave to come under ,the term revision, though it will {ewzowgll;};;

heights and contouring :~
» Group I11.—Cost of surveys.
Province, Survey. | Re- Revisi Cost, £ i !
e-suTvVEy, ;:“‘r’;‘;‘.‘ °:;‘ e";cf x;ol:;:ce Scale of survey and cost-rate,
v 8. miles {8q. miles.|Sq. miles. Rs
Hyderabad o | 82,70 ‘ '
h »100 o tes 24,81,000 | 2”=1 m,, Rs. 30 per 5q. m
T 17,700 —
— ‘ \ 5,31,000 | 2"=1 m., Re. 30 per sq. m
. | 298000 852800 \ 1
> 11=1m, Rs, 12
Coorg \ 1,600 — e s
‘Central Provinces \ 23,300 prans ‘ ot kb — =2
0 \ .m,
. 6,99,000 | 2°=1 |
- Central Provinces \ \ etk
80,800 —
| 14,50,800 | 2”=
— ‘ - \ »UVy =1 m,, BB. 18 [
7,000 ek
Madras \108 20 ase 10,80,000 2" =1 m., Ra. 40 per sq' 1.
= s200 32,468,000 | 2”=1 m,, Rs. 80 per s
ame _ ol e | | 16500 82,500 | /=1m, Ba. 6 o
0 ~ B i
\ \ 99,71,100 \ B
*
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Group 1V.—Adreas.

. Revision Supple- No survey
Name of Province. Survey. |Re-survey| surve mentary required at Total.-
vey+ | survey. preseat.
Burma {141,600 | 2,700 | Nene at 29,700 83,300 257,200 square miles.
resent. )

Assam o 38,200 | 21,600 P 9,400 2,200 71,300 »”
Bengal 26,400 | 49,700 120,300 196,400 »
Andamans and Nicobars 3,100 e 3,100 "

Total . | 209,200 73,90 159,400 85,500 538,000 "

of which area 2,200 and 83,300 square

present, as the work is modern. This

miles==85,500 square miles, need mot be considered at
leaves 442,500 square miles to be dealt with.

Group 1V.~—=Cost of surveys.

Province. Survey R‘:;;n | li‘:_?:;? ns::a‘:gégi% Cost gf:ﬁgvmoe Scale of 't‘::fy and cost-

-
Sq. railes [Sq. miles. 8q. miles [Sq. miles. Res. v

Bengal - | 26400 ' sr 10,566,000 | Re.40;2 wcale.
Bengal o see 49,700 - . 17,39,500 I&fos%lsy o%ﬂy (,;n 1* now.
n.ng-l« . w  |120,800 12,03,000 | Rs. 10;2" scale.
Burma e 141,600 56,60,000 | » 40;1" =
Burmsa e e 2,700 81,000 w 3051
Burma s - o . 29,700 5,94,000 w 2051 »
Assam .| 98,200 e s 1528000 |  » 403 Y 5
Assam . ave 21,500 o see 6,45,000 | » 0pd »
Assam e ot 9,400 1,988,000 w 20517 »
Andamans, ete., v 3100 1,34000 | . 493 | S

Total - 1,28,18,500 l

L%

\
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Abstract statement Shctbing cost rates of Topographical surveys.

COST-RATE PER SQUARE MILE IN RUPEES.

123

For the execution of the work in 20 years, I should, I conside®require in—

Imperial

Provincial

Locale, SCALES oF Synvey,
Triangu- | Travers.
lation, ing,
_*II i" 1’[ 2[[ 4” 6" 8" 12" 16" 32"
e e f—_) S
8ind ve . : .
‘ . 113 1701 .. 431104 | 147 | 396 | 909 . 1060 .
Himalsyas f 12| 1901 .. v | 208 | 589 | 893
Baluchistan w1820 eer{ L | s 108 572 ... 1808 | w |8854 [ .. | ..
Mirzapur .., 15-2 e 850 | 793
Madras .., 109 169 | .
R - e e ses . )
ajputana ,, e 38 451 188 | 701 “ s w 11090} -
Belganm and Gujarat .., 72 631 .. 225 (1039 « 1003} ..
Cutch ras s 78 131 .. 29 ] .. 136 | . 47851 ... e
Mysore .., 8| 614| o | . |188| .. | .. - (48177 ..
Malwa ., . | 165 S N I % N R A |
Southern Maratha ., 70 56 *0 806
Decean .., 89 66) .. e 11981 L, o o o 1.
Allahabad ... 286 .. | .. us| .| 85-0
Bombay ... . . o t. 274
North«West Provinces ... . . e o 811 .
—— —— y L
Mean e 108 20°7 - 51 2021 848 776 1207 950 | 267°4
i | | —— |~ |——_
Upper Borma 102 ¥l .. | 238 ‘
Lower Borma w| 66| 391 26'4102'6 | 98'3 .
Burma ., “. ( o .. o e v 60-9 . -
ue,gni R voe 35.0 6C3 85'8 o 3%
Ambherst .., e o . 453 ) ) ) ) -
Kyaukse ... o ve o 581 .;. ) ) ) - -
sor ees 2 o~ g, . e
Upper Chindwin o o 56:4 " -
Minba 2 261 oo . "
— . — S ————
Mean .| 173| 447] ‘32 T
cas 481 | &7
6] v | . - loogz|
———— ——— ] e | — e B P
Aden 15 52
Andamun e 98 35.8 93 . 229.3 Al ree tos ) sen
A“sm von - wes 32.9 . - . 21.8 . (1) LI e
b a1 7 ) . o ™ s .o e o (4448
Brabmaputra Tslaud .., oo . - ) - ” ™
. R B B 2
“Chittagong . 23 h h h -
Jalpaiguri !l 498 P
o L ™ 679 | 334 . 11308
risee 26| .. 10
. uo' 0 5 9'1 .o
Indus Riversin = .. | . 158 85 ST
e | 88 | 104
Aligarh and Etah ... 183 . N MR
| e | 207 ) a9 Incluides Tri angulaltion
anid Trav;ersing.

officers, officers,
Circle I or Nosrthern Circle.
1 party of fall strength for Kashmir o oo 2 7
1 party of full strength, the country west of longitude 75 ... - 2 7
1 party of modified strength, the country-esst of longitude 75 - 2 5
1 special party for the supplementary work in the United Provinces ... 1 2
Total 7 21
I have put a special party for the supplementary work, as X consider this should be
carried out at once beforethe mups get too antiquated. This work wonld pro-
bably not occupy many years, and the men would then be available for other
work or for trausfer to similar work in other Provinees.
Circle II or Western Cirele.
I would require 4 parties of modified strength. The work in this Circle is all 8 24
original survey, re-survey or revision survey. lfmay be possible to reduce the
number of surveyors, but it must be remembered®hat there will be the mapping
of 406,500 sanare miles rouchly to be dene in 20 years or 20,325 square miles per
annum or at the rate of 5,100 square miles por party on the 2” scale which is very
large. : .
Total e 8 24
.
Cirele 111 or the Southern Circle. ) .
1 Full party for Hyderabad and Berar . ‘e o 2 7
1 Modified party for Central Provinces and Madras, north of latitude 18° 0. 2 [
1 Modified party for Mysore and Madras, north of latitude 12° 2 5
1 Modified party for Mysore and Madras, south of latitude 12° o i 2 .ﬂ'
8 23
Cirele IV or the Eastern Circle,
3 Full parties with 1 spare Imperial officer for spocial work in Burma aod Aspam ... 7 ) S
1 Full party for Bengal ... 2 7
1 special revising detachment for the supplementary work ... oo ses 1 4
» Total 1o 82
Total for Topographical Parties within Indian limite o 33 . 100
— '

F. B. LONGE, Lieut.-Col., R.E.
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Appendix B.

. 81r JomN FARQUHARSON’S SCHEME FOR THE REVISION OF THE ToPOGRAPHICAL
MAPSs-oF INDIA AND THE ORGANISATION REQUIRED.

1. The basis of the estimates of areas and work for each party is taken partly from the
Preliminary Report of the earlier Committee ; partly from the Green Book '’ shewing the
present strength of the topographical parties of the Indian Survey; and partly from the
tables* which accompany the report dated Dehra Dun, the 24th March 1905, of the Surveyor-
General of India as to the areas and classes of survey (under four heads Survey,” ¢ Re-sur-
vey,” * Revision,” and “ Supplementary,”) which after an examination of the existing maps,
have been considered to be applicable to the future work of revision of all the 1-inch standard
sheets of India.

2. The estimate and distribution of parties are not at all founded on  Cost Rates,” but on
the rates of progress and amount of work done in the past by the various parties who have been
already employed on simila* work, It is admitted that of some classes of work done there has
hardly been sufficient experience. But the same objection applies to “Cost Rates,” upon
which the Surveyor-General of India bases his estimates and proposals, and in the cage of
the latter there is the further objection that it is often difficult to say how much they include;
e.g., asto cost of superintendence, etc. My own estimates, therefore, must be considered
as a check upon those of the Surveyor-General, as they have been prepared from entirely

different data.

8. From the Report of the earlier Committee of 1904, and from one or two other sources,
‘but mainly from the former, I have made the following notes of the average rates of progress
per season of topographical parties :— :
| ‘ 60 per cent. added.

(1) New survey, 2’ oo we 2,000 square miles ... 3,000
Ditto Assam and Burma " 1,400 ,, 2,100
(2) New survey, 1" T ) 2,700 4,000
Ditto Assam and Burma 1,700 » 2,600

(8) Re-survey, 2" we 2,000, 4,000+
. (4 Ditto 1" .. w3800, .. 5,000
Ditto _ Agsam and Burma 2,500 - 3,700
(3) Supplementary survey w4000 6,000
Ditto Assam and Borma 320 e . 4800
(6) Revision,,. 4,250 ,, 6,600
Ditto Assam and Burma we 3,500 ,, 5,200
(7) Revision®pecial of recent work like Bengal 0000 5 15000

, Where the maps are good oo -
The above entries in roman type represent the annual rates of progress of parties with the
present average strength ; but it is proposed for the%rganisation, which will have to carry out
the rtevision all over India, to increase that strength by 50 per cent. A corresponding
increase of progress and gut-put will then naturally be exp.ected, and I have entered in stalics
in the second column above the rates of annual progress which will thus result.
Itis upon these that the proposed areas, distribution, ete,, shewn on the map opposite
the next page and on the tabular statement on page 130 are based.

* 4. It has been said above that it is proposed to increase by 50 per cent. the strength (for
future revision) of each topographical party, and to add to each a subaltern as second Im-
perial officer. The following will show the strengthand cost of the increased.party : the strength
and cost, as here shewn of an existing party are taken froman esamination of the numbers,

* Pide pages 115—121 ante.
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cost, ete., given in the latest ““ Green Book ” of "the Survey of India, an average being struck

a8 nearly as I can: .
- )]
Ymperial Provincial Drafts. Khbalasis, | Cost (annual ‘
officers. officers, Surveyors. men, ete. aver(age).
i 2 SNSE LY
[N DILA
) Ra ’
Present strength ... 1 5 20 14 266 | 1,00,000 Segle Ungh 02 Wles op ks, | —
. o &0 - 0
Proposed increase. .. - 1. 23 10 [ 7 133 | 50,000
Futute establishment 2 gi 30 21 300 1,50,000
88y

I may add that, especially as to Provincial officers, the average “ Present strength ” given
above seems to exceed proportionally the numbers given as to the, strength of a fall sarvey
party costing Rs. 90,000 a year in the Report of the preliminary, or earlier, Committee of
1904,

5. It is not proposed in the future organisation to bave any parties smaller than full
partigs. With a fixed area in which officers have to work, the Commanding Officer of each
party will have full power to divide or detach smaller sections in any way which he may eon-
sider most advantageous for his work. Under the condition of parties of different size, it will
evidently be much more difficult to compare and check the periodical outturn of each.

6. As the Committee are aware, my first proposal was to divide the whole of India into
rectangular blocks from west to east according to the number of parties available, and to tell
off a party to each block to complete the revision of the 1-inch map within the time which may
be fixed by the Government of India. This method, however, has been rendered inexpedient
by the fact that all the existing waps of India have been examined by the Committee by
Provinces, and their existing state and the amo%nt of revision they are likely to require, bave
all been assessed by Provinces ; and the tables prepared by the Surveyor-General to shew what
they are likely to require, are also prepared by Provinces or Local Governments. As the
whole basis of the estimate of the strength and time required for the revision must depend
upon the amount of work which may bave to be expended on the existing maps, it follows
from the above that my own estimate must be drawn up mainly by Provinces and Loca]
Governments, modified, so far as may be necessary, by the amount of work which each party*
can do within a specified time. But no ebange is thereby intended to be made in the principle
which the Committee has agreed upon, namely, that Provincial and Liocal Governments should
have no power of interference with the revision of the topographical maps.

7. The table on page 180, which shows the areas allotted to the various parties and the
number of years in which the revision is expected to be completed, has been prepared in the
following way :— '
The classes of the work required are taken from the assessments made fr the Province ’
by the Committee, and contained in the tables above mentioned drawn up by the Surveyor-
General : to these are applied the annual rate.:s of progress laid down above in italics in parae
graph 3: the average rate of progress for the whole Province is then struck : and the total

area of the Province divided by this average annual rate in square miles gives the number of 0 NOAZ‘;ZH
years which one party will require to complete the whole of the revision of that Provines,

» 18LANDSE
Taking Madras as an example :—the table showing classes of survey required, gives for

Madras, see page 120 of the Surveyor-Greneral’s Tables : '
15,700 square miles * Survey " on the 2’ saale (1) ;

LAccapivy

1

kY Pom-iiohel -
1SLAND S xdich Ty
119,603 ” i “ Resurvey ” on the 2" » A * IFrench/ B
1's tables now show the areas as modi~ . A |
PN %::l;:,’ﬁ;g.e nfll":esanr:mg.l rate of progress is Dot much 4 163 .st.:ale @); Sl A arikos
aﬁfected, belng 4,900 square miles for the x’eél.lseA . g?ﬁel:bm an 1372 » » »  Revision” - specially i k,‘ .
easy of recent good.
——— map& (a)" o . ‘;‘
151,675 square miles, total area. . dt— 9
| v/‘_’)’::’c;m
rI'O No' 7' ISLAKDS 6 %

A

SUMATR
T s

o ’ 88"
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The rates in #falics in paragraph 3 of this paper give 3,000 square miles a year as the
annual rate of progress for {1) ; 4,000 square miles a year for (2); and 15,000 square miles a

3).
year for (3) .

The proportions of each class are thus approximately i, %, and 1Y, of the whole area
of the Province: and % at 8,000, & at 4,000, and {; at 15,000 are found to give a mean
annual rate for the whole Province of 5,000 square miles as the annual rate of progress for
each party employed in the Province. The wholearea of the Province 151,675 square miles
divided by 5,000 square miles thus gives 80} years as the period which one party would require
to revise the Province. Thus if the period of revision is restricted to 25 years, about 25,000
square miles or five years’ work must be assigned to another party to revise.

The above considerations will explain why, ag a reforence to the map will shew, there
are so great differences in the areas allotted to the several parties ; see for instance the allotment
of parties No. 7, Bengal, and No. 8, Assam, .

8. The time assumed for the completion of the revision is 25 years. I gave in the
statement, which I made at Caleutta in February last, the reason why that
period appears to me not to be too long for intermediate and periodic revisions
of the maps, namely, the simple reason that in most districts the maps remain good
enough for practical purposes for that time after their publication or revision. The present case,
however, of a first general revision is different, and it will be for the Government of India to-
decide what the period is to be, One element is that of cost; if the Government of India
decide on 20 years as the period over which the first revision is to extend, a simple caleulation
shews that, instead of the 15 parties required for a 25-year period, the number will have to be
184 or an increase of 25 per cent.; if they decide on 16 years, the increase will have to be to.
24 parties, or an increase in number and cost of 60 per cent. I do not of course mean that
the total cost of the work will be increased by those amounts, but that theannual proportions
of expenditure will be thus increased. The areas allotted to each party will have to be largely
reduced, while their annual output of work will have to be largely increased. It is also clear
that this point affects that of organisation and training. If, as is assumed in this case, the
strength has to be increased by 50 per cent., the first two or three years have to be largely
devoted to training recruits, and the normal or average output for the whole period will not be
reached until the third or fourth year. In order to make up for this deficiency the increase
of strength and output has to go on for some years longer; in the case of a period of 15
years probably until the middle of the term, or 7% years, when, as it is always practically
impossible to discharge the increased strength of trained men all at once at the end of the
perioci, discharges will bave to begin to bring the force to the required strength when the
special work has to be completed. Thus in the case of a short period for carrying out a large
gpecial work of this kind a large number of men will hardly have been fully trained when it
will be necessary to begin thinking about how they can be gradually flischarged; a period of
20 years no doubt makes it easier to solve this problem: but in the case of a 25-year period
the service gets for a still longer period the full benefit of the better and more efficient work
of the men it has itself trained. On the whole, therefore, I see no reason to change the opinion
which I have always expressed that a period of 25 years for the completion of the work now
under consideration, is a fair practical compromise between undue delay and undue haste in
carrying it out.

9. The next point is as to cost. Ihave assumed as to this point,and it is natural to do sb,
that when a sum is givenin the “ Green Book ” as the “ Budget” for the year of a topo-
graphical party, it includes everything which has to be expended for the maintenance of that
‘ party for the year, no> merely the men’s pay, but the cost of their superintendence, the cost of
moving them, the cost of their recess quarters and. offiees, their camp equipment, office
furniture, materials, and everything which is required to enable them to carry out their work
in field and office, 2 In that case the method which I have adopted for arriving at future cost
is extremely simple. 1 find the average present budges of u topographical party is Rs. 1,00,000
a year,and I am assuming, as part of my organisation, thatit is to be increased to Rs. 1,506,000
a year. Fifteen parties at Rs. 1,50,000 give an annual cost of Rs, 22,50,000, which multiplied
by 25 years givesa total cost of Rs. 5,62,50,000. (Expressed in sterling, these amounts come
10 £150,000 a year, and £3,750,000 for the 25 years.)
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Taking, as I think the Committee has throughout doue, the area of India as about
1,800,000 square miles, and dividing the total sum of Rs. 5,62,50,000 by that number, we
get the cost per square mile to be 81} rupeeg, ' ' ’

10. The Surveyor General of India takes the total cost of the work as estimated by “ cost~

This was wr'xf:ten before the effect of certain modi. Tates’ at Rs 5
fications in areas and cost rates in Colonel Longe's ' 3’56,90,508" and the total aren of

estimates had been worked out. Th ised 3 :
figures are ¢ revised Tndia at 1,675,449 square miles; and hence he
, iotal cost ... w T8.3,71,91,200 bri t th ¢
rea 1,673,300 sq. m. PTINgs out tae cos r square mile at 21'8
Cost-rate ... wo  Rs. 22:2 per s?; m. Fer o1 rupees
. C. A. B,

per square mile.

There is thus a difference of nearly 50 per cent. between the two estimates, which would
have been slightly increased rather than diminished, if we had both taken the sa,me number of
square miles as the area of India, (The total cost in sterling as brought out by the Sarveyor.

* Now practically £2,4so,ooo.c LB General is £2,379,700%,)

‘With reference to annual expenditures, they will manifestly turn upon whether the Sur-
veyor-General’s total estimate or my total estimate of cost will turn out to be ecorrect. But
as those estimates now stand, the annual expenditure under the estimate of the Surveyor-General

+ Now £ 194,000, ’ will be £118,985+ for 20 years, and under my
C.A.B. estimate it wiil be £150,000 for 25 years.

11. This diﬁ:erence of 50 per cent., in the estimated cost of revising a square mile of
country, is evidently a vital point.

T must adhere to the correctness of my own estimate unless it can be shewn—

Firstly.~That the rates of annual progress noted in the earlier report of 1904 on the
Indian Survey are fallacious. (I may here remark, more especially as no other member of the
Committee has acknowledged its assistance, that this little report within its own limited scope
has been most useful to me, and that T have derived much assistance from it during the pro-
ceedings of the present Committee.) Now, so far as I can gather, the information on this
particular point must have been supplied to that former Committee by the Surveyor-General
of India, and must consequently carry with it his authority. Nct only so, but that informe
ation agrees, roughly and inferentially, with statements of progress occasionally entered in the
Surveyor-General’s annual reports, although it must be admitted that it is extremely difficulg
to extract precise information on this subject from those reports, the progress entered being
nearly always of a mixed character.

Secondly —That the ¢ Budget ” amounts entered in the “ Green Book ” as the expenditure
are.also entirely fallacious,

12. There is further the element in the question that, as I have already said, “ cost rates,”
unless strietly defined, way often be very misleading ; and the further element that admitted,l
there has been little experience as to the cost of three divisions of the work which has to bye
done, namely, Re-survey, Revision and Supplementary Survey. Norcan 1 check the Surveyor-
General’s rates, because they are merely arbitrary amounts of Tupees per square mile ' The
strength he lays down in paragraphs 32 to 35 of the report, which accompanies his estit;late i
also stated arbitrarily, that is, he gives no data of the amount of work for which that stren : lj
will be required, and there is no possible means of checking'it from that point of view : Wifle
many of the parties are described as of “ modified, ” which I soppose means of ind;ﬁnit
strength, tp which no standard of annual cost can be applied until >
the actual strength will be, It is true that it may be within the powers of the Committ
to remit with their Report the Surveyor-General’s estimate to the Government of n; de.e
verbatim et literatim without remark, but I doubt if the Government of India would 1111 ia
them to be thus relieved of their responsibilities. There are other points connect, dou ith o
revision whick should form the subject of estimates which can only be furnished be :: the
veyor-General, if af all; hamely, the cost of the preparation in the office & the yt f S
whichaze to be handed to the reviser for his field work ; the cost ¢f halving the a;) Ly
waps, which the Committee has practically decided on ; and the cost of cug;tin 28 Zes ?f ihe
off the size of. each map, so asto get rid of the foot-note ahout the Ma.drasg Ogr pces
None of those items will probably cost very much, but they should not be entirel servatory.
to the cost involved. ) crrely ignored ag

13. T must now leave this important subject of estimates and of cost fo
and decision of the Committes, and proceed to explain the organisation wh
for carrying out the revision of the 1.inch standard sheets of India.

r the consideration
ich T would Propose

it is koown what -
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In the first place I should not disturb any existing arrangement, except when absolutely
necessary, ¢.c., 1 should not move a party or an officer or a surveyor or abuilding so long as
they could, where they are at present, be utilized for carrying on the work of revision. There
is no doubt one case which might have caused exceptions, namely, military considerations, but
under the conditions I am to propose I do not think they will, '

14. Following the above principle, there need not be any change as to the present 9 topo-
graphical parties, except that they should at once be instructed to recruit up to 50 per cent.
additional strength, except in the case of the two frontier parties whih seom to be already
nearly up to the required strength of surveyors. Asone of the latter is likely to be always in

*the north (No. 11 Party), its recess quarters will have to be changed from Bangalore. This
party will have to be nominally allotted to Kashmir, but for several years it will have to
remain actually at work on the North-West Frontier. Thus the stations will be for these 9
partiess— .
No. 1 Party, now in Central Provinces, to remain there (see 12 on map).
w 2 s s s Berar, toremain there (see 13 on map).
» 3 » 3 Liower Burma, to remain there (see 10 on map).

» 10 ,  ,  Upper Burma, to remain there (see 9 on map).

w1l , . . North-West Frontier, to remain there, but nominally for the present to take 1 on
: map.

w13 » s Sind, to remain there (see 3 on map).

» 14 5, 5 United Provinces, to remain there (see 6 on map).

wld o s s North-West Frontier, to remain there (see 2 on map).

» 18 . s s Punjab,to remain there (see 4 on map).: . .

Next come the 4 Forest Parties, which itis agreed are to be absorbed for topographical
work, and as to three of these the changes need be very slight in the matter of station—

No. 8 scattered over various districts, to take up Rajputana (see 5 on map).
,» 17 now in Bombay, to take up Hyderabad (see 14 on map). Recess to remain Poona.
» 19 , , Madras, to remain there (see 15 on map).
» 20 5 » Burma, to take Assam (see 8 on map). (ButI believe it is now actually working in a
part of Burma, allotted to Assam work),

(All the Burma parties should recess at Maymyo.)

Thus 13 out of the 15 allotments would be provided for from parties now actually existing,
all officered and complete, and only requiring to be filled up to necessary strength in the case
of most of the topographical paries.

Two remain unprovided for, namely, Central Tndia—No. 11 on map, and Bengal-— No, 7
on map. As to these there should, if the surveyors employed on forest work are of the same
olass as those employed on topographical work, be no difficulty in providing 20 or 30 surveyors
for each of these two new parties at once from the four existing forest parties. For the latter
are shown as haviog an average at present of 58 surveyors each.

The two new parties for Central India and Bengal should be numbered 13 and 16,
numbers at present wanting on the list. Trained officers would be required to take charge
of them. These are available from the two junior officers employed on the cadastral survey
of Bengal, young officers being sent to take their place ; there should be no scruple, in view
of the pressure for topographical work, in adopting this course, This would completo the
required number of officers for actualwommand, viz., 15. But some of these will be occasion-
ally entitled to leave; to meet these casualties there will be others returning to duty, and
there seem to be some officers employed on subordinate dubies in the Trigonometrical Branch, -
who are no doubt trained for topographical work, and should be diverted to it if necessary,
their places in the Trigonometrical Branch being filled by young officers. Thus a supply of
the 15 officers required for command of parties seems assured,

1 bave hitherto treated as a reserve No, 8 Cadastral Party, with Captain Coldstream, in
the United Provinces, because I do not know if its surveyors are fit to take up topographical
work. Possibly some of them would, and in any ease 1 believe the party is likely soon to be
at the disposal of the Surveyor-General with its officer and seven Provincial officers.

15, The same principles should be followed in the case of Provincial officers, Of these for
the 15 Topographical parties from 105 to 120 will be required ; they already have 69; Nos.
4, 5,6 and 7 Cadastral should contribute 14, being half their present str‘ength, leaving a
deficiency of only from 22 to 37, say 80. It should be possible to get trained topographers
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also in this case frem other duties, out of inci
e bt om0 dled up ,by Tecmil;: whole strength of 157 on the Provincial list
Thus as to subordinates the organisation I propose is the simplest possible. I tl d.¢
13 parties, which the Surveyor-General now commands, he would for the .revisi; com Ad}'f
15. Everything else remains as before. So also as to the senior officers; ’ﬂ;e ;lc"mt:aﬂd
T propose is that the officer now called Deputy Surveyor-General should be, turned "ytccu'ge
Staff Officer ; sll the other senior officers remain as before. And the only increase in1 I:;}(:e :::E

" of Tmperial officers is & addition of 15 subalterns to form the second officers im all the in

creased 15 field parties.

16. As to the advantage which is claimed for the system of direet communication b .

?he 15 ﬁcfld parties and the Surveyor-General and his chief of the staff, (instead 01; t:tween
intermediate officers of high rank,) under which they can see every l‘epor,t " cf through
w.ork done, check any diversion of strength to other objects, and compare inae very rebur of
directly .instead of indirectly, the work of the whole 15 parties with each ot‘;er.y l“esp.ect, and
too manifest to require being advocated at any length. 1 say nothing of t}i’ 1‘; is surely
gary as I consider it, of a senior staff who themselves do nothing Personaucos t; ux:;xeces.
the progress of the work, and who would have under them a strengti: very lit{le exclejlai':;e
2

as to the number of parties, the number at
. v at present employed. Th i iti
certain demands for offices and clerical staffs. i ero onld, . addiion,be

17. T must next deal with Colonel Kelly’s proposals as to the requirements of the Com -

mander-in-Ghief for the early re-survey of areas near the North-West Frontier. Th.
omparatively simple. They seem to me to involve new 1-inch plans for an area lit:l. . o
from 100,000 to 150,000 square miles, To attain this object I would concentrate o: ::eeedmg
the whole of the six parties or divisions nearest to it, namely, Nos. 1, 2, 8, 4, 5, and 6 " e
on the map and it ought to be completed in from four to six years. Iﬁ,w,oul’d 1’59 m . Sho'wn
at the work to add one or two parties specially to the Survey for this duty. Itis tere P’;ddhng
revision of the maps ia the areas 1, 2, 3, 5 and 6 on the map would be. d 11 y ;ue s
four. or five years, but on the other hand nearly the whole of the Punjab We ?leb o those
straight off, and for the rest of the 25 years the party in the Punjab wouldm;) ; C?mpleted
accelerate the work of its neighbours. So that at the end of the period thi ey 0
rfaached their level again. But the main reason for my proposal is that I thi kngs‘ ‘YOUld have
siderations, as they prevail on the Home Survey, so much the more should th;; preI:;.lillt?ryI ?n‘
1a India,

18. The moving of the Frontier Drawing Offi i b
Kell_v,. T should concur in if it were part of f. genecreafosf]i:ia: :::21111 :: :;:;Pr: posedby Colonl
be said for it, namely, to make a separation between the so-called “ rigor: : ,C: me“has much to
the so-called * reconnaissance ” surveys carrigd out by the Survey of Ifd' OusI - ex.act{’and
I should hLave at Simla under the Surveyor-General an officer in the la.. . I earrying it out
tendent of Trigonometrical work, of rank not under Lieui:ena,nt'.-Colone]postltmn 0? the Superin-
command of the five parties nearest the frontier, each of these to have 3 oﬂ;  boin pamansut
demands, which the Surveyor-General complaifis are constantly being mc(:ll's s0as to supply the
for special expeditions and surveys, without interfering with the re bula.ra e o;) him, for officers
ment ; to have all his confidential plans stored in his own office gand Wczlr Of. the Depart-
charge ; to have a sufficient drawing and printing estallishment ’to ru;ln . 11.15 o divect
trafls-frontier maps; and to be in touch with the Indian GOVemrﬁeO t;uce bis own special
Chief, and the Foreign Office. But such an officer must clearly be " ;'the (?Omma.nder-in-
the staff of the Army including the Intelligence Branch. His work Wo:lltll gel‘y mde}-)end.gnt of
were liable to interference from the local staff at Simla. He should be . 1mpos.s1b1‘_3 if he
the Government of India and the Surveyor-General. The object in view l‘eslponmble only to
Government of India should always have at its immediate disposal not onl “7011; d be that the
ed with Frontier and Trans-frontier countries, but an officer possessed of fy 1?. maps .connect.
how and by whom they had been compiled, how far théy conld be de dltl information as. to
and how best they could te improved, if necessary. 1t is clear thatl:l:luiy oznth: liit;h;rwls;&
nd con

not be effectively discharged by the Surveyor-General hi
mself i s . .
tendence of all the interior surveys of India. seit, consistently with bis superin-

SiMrA

18th April 1905.} J. PARQUHARSON, Col., R.. (retired),

With reference to the map,
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AREA AND DISTRIBUTION OF WORK FOR THE PARTIES.

the areas and distribution proposed for the different parties are

as follows (=

NUMBER OF YRARS
B ESTIMATED ¥OB
-] Area in square | Total areain
(-1 Provinee or Provinces in which work isallotted to the miles allotted | square miles REMARTS
o The The part of Party. in each allotted to the .
8 whole the work in Provinee. Party.
= each
g worke | province,
= .
: ]
20* Kashmir Y ber [ e - 80,900 vee
1] . 26%
& | North half North-West Frontier Province . 19,350 100,250
203 | North Baluchistan e ves 74,000 e 2,740 square miles
2 25} { . excluded, just donee
B South half North-West Frontier Province e 19,350 93,360
15% | South Baluchistan e e o . 55,660 e
3 20}
5 Sind oo . oy e ) 53;000 108’560
4 21 21 Puanjab e e e v o 102,100 102,100 | 81,600 square miles
excluded, just done.
b 25 25 Rajputana and Ajmere .. . 180,251. 130,251
20 United Provinces e e oo o 105,443 oo 6,800 square miles
6 24 { . excluded, just done.
4 | Contral India: Bundelkhand and Bagslkand .. “ 20,000 125,448 '
. 18 | Bengal e e . 196,400 e '
7 25 6 Madras N. E. corner : Ganjam and Vizagapatam “ 27,000
vl Andamans, Nicobars, etc. e oo e 3,143 226,643
22 | Assam . ver o " 69,100 - 2,200 excluded, just
8 25 g done,
3 Western Burma=-part of... soe s 9,000 78,100
9 27 27 Barma, North or Upper ... “t o 82,450 82,450 \| .
J83,300 excluded, just ~
done.
10 27 27 Burma, South or Lower .. oo s 82,450 82,450
12 Central India e B8,772
11 23 {
11 North Bombay e e e 71,800 180,272
i
12 27 27 Central Provinces . v - . 103,900 103,900 | 12,000 excluded, now
in progress.
j’ 12 | Senth Bombay e v 72,300 .
13| 23 6 | Berar 17,710
l_ 5 Mysore and Coorg . " e 81,026 121,036
BN, — J—
14 27 21 Hyderabad ... e - s 82,700 82,700
15 24 24 Madras s o 124,696 124,695
N ' Total 1,602,100 |138,640 exclsed.‘
v v Add . 138,640
Total area 1,830,740 o
— .

#% T do not think anything shoeuld have been excluded.

7. FARQUHARSON,~~15-4-05.



CHARACTERISTIC SHEET OF SYMBOLS

METHOD OF DEPICTING NATURAL AND ARTIFICIAL FEATURES ON MAPS

Symbol or method of depiction.

1 Inch =1 Mile.

Symbeol or method of depiction,

1 Inch =4 Miles.

iy
City or Toswn (actual shape to scale ) @ w )
r'”"‘ 8 (<]
Deserted Village . x -
Sesattered huts "%
. *
Ruing... .. B— Rams Ko
| Christion place of Worship . ... . .. hi
i
Temple or Pageda .. ... . . 2 *
Mosque - fia e
. “
Fort . .. ... ... jof o}
WWMBn’abwvaamkud provisiont
will be found . DB DB
Rest Aouss (no cook or previsioms) RH
Buddhist Eyaung...... ... g - -Kg Ky
Encamping ground ( i.e., ope regularly taken up as Gort.
ground and demercated 10ith pillars ,} P e e E6 kG
Post Ofies ro PO
.-
Telgraph Ofce ... ... . TO . To
Combined Fost ond Telograph Offics ....... . ... ... .. PTO £TO k
Polics Station (Thans) A Ps Ps
e
O
Well (o) Macsnry Bined. (V) Unlined .. .......... Yiay (b . Well
L ]
Spri +Spr * Spr.
Bazaar, market, sentre of supply Market
Dispensary or Hospital only nscensary in villages—in ’
towns it may be taken for granted that they cal:t’“ (Dispensary) (Hospital/
Telegraph line (nood not bs shoron slong railweys ). ... PO . .
Sdes of Piangles S4gh Sudes of
h;;:”l G. T. Statiens . GTS & Akre a;shzy:h.d“s
f unu&MHMW“xojﬂolwh}
» Sidos of Triangles 3% Sidas of Frangles
Becondary SUations. . ... ..o A Khard A Duu:%
. 8idas of Puangles 3%
Trigonometrical Heights......., 139 1530
Clinometric Heights ....... ... .. . it 1923
Barometric and Boiling Point Heights................. 1860 RETT RN
Relative Height. . 3]
Bench marks B. M. 853 B. M. 853
mmrmymmu hown) . Same 0 1 inch.
Main roads mﬂa-ﬁr‘a avenise ' ¢ '
to bo shown) , o e ” .
¥ cll_twe track in (Ae plains or camel roads mear the |
N. W, Frontier, or trade routes in Aiily comntrics like
Burma, 8han States, §c. . . TrEzax cwma= '
=== » "
Mule pathe, bridle patha...............ooicc oo e » o
Footpathe (in hills and r [ Y
” ”
Canals with distyridmt 'arise § looks. L —
: o Lods ' .
. 3
I
o

PRSP RN

nuuthuhumdnﬂuuf.ﬁbm

#

L

v

nfnrdtaummp& lwofmnpm Itnm‘ardwdw{

‘, e

bol or method of depiction.
bot or method of depiction. Sym
i 1 Inch==1 Mila. 1 Inoh=z4 Miles.
.
————————— Same s 1 inch
Railways—
Two or more limes... ... - " "
R
Single lines .. ..o » " "
IESPS_-bt -
Mineral lines § tramways .. .. i " "
TUANEL ......oooorrnerermiecssress e e ‘ ' )
‘I Roadway over rEHHOSY ..o . \ ' "
¢ ” wnder gy o . ' "
3 Railway over » " '
4 Level crossing " "
LT 7y SR N — ” "
b e ¥ nkmen
Cutting and emlmuknmu mmof mkuyn,w oana SnT prbantmant |
irvigation damas.. . o ) | |
cips, Precipices, and QUaTYies ..o = "
r’-nb "'"‘)/’I\-—/. " ”»
Do S AR
‘ i , and ricers ot e
e g o - Bine wash for water. .
:"-‘ A ' ” ”
Flow of stream (1) .
Tidal stream (2)
”" "
wamdd Hellx "“"‘}‘E:;‘i'g“ |
Cost fOREUTEE........oniiersmrmiss st e 3\
Bhn wash for water.
”
- N )_ (] "
Tanks (with W) (WMW) ~ -
%
Not to be showon.
Limits of cultivation—
(a) Dry... - N
rb) Wet... o - s
Nuua)u OF PAVINES ..o e v o Ns N |
i ° sor. cor. shown
. dcpd haft,—in hlua if water
Kareses (ymﬂl ofwrtwa_l'-:“ff in blue {f 80 oL -
exists) | . -2
Murcl:u. siwamps, Jhils, bogh .o e - Sams
- ' Net to bo shown.
—
Orchards, bagbl mango yrono- ..... l_‘ .
(1) n alled.... .
Q| (2 Open. o - T )
* s
* -
TR 1 ineh (f dopicted
¥ 8 ¢ . s‘z::“ '
) Porost opom. ' .
Tan e s -
] ‘l"" ":.- '-"._1. ,
P SRR :""::, “‘"iv
" J: ...;“ e -: -'\ \ .
| ’ »wayﬁﬁk o . ‘
i . " "
A i =
X sire y"d“ fan . . ) )
N - !'“ be pramhnrm ot
I [ A oty
Estensive stony wartes .- o
| . L4 * Jourth A mils-stons only
) to b shown,
Mil-stonss ....... o -
. . —— : M" ” ‘
. " ) - - - - oem W W " - -
R g T "
‘ : v .t
‘ »
- //’_1’:: Y than hors shown
y mape wrieln of thow oymbols
WM"’““ X ‘
or phott &
B *




SUBSIDIARY DIRECTIONS REGARDING SYMBOLS

Heights. Su :
Supplementary heights should be'
valleys, and ospocially gn idles o ;dﬁ:lclluently shown along crests of hills and in more or less corre i
crossings, also at infossen, ong 1-,0 e .;arever decided changes of slope occur at junctions of road 9p°(;] dltng places along the
» TALWaYs, cangls, rivers, &c., & ’ ® nd streams, and at river
Relative heights: In rivers streamé
S ) , and ; :
mile or bwo, | Hullahs the distance in feet from top of bank to bottom should be sh t :
own at every
Water. Where the water i '
er in stréams, nullahs, wells, &e, is undoubtedly perennial it will be shown in b]
) . in .
Woells. On the 1” scale only drinking water wells, and on the 1" ; ”
moment, should be shown, ’ on the }" scale only important oneg where the water supply is of great
Rainfall. The average amount of the rainfall ip ; ’
tion dusi £ ) rainfall in incheg should be mentioned in a foot-not
ion during the different seasons should also be roughly indicated ote at the bottom of the map. The distribu
. y indicated. )
Vernacular names. A foot-note should give the i
_ ) . g:‘ v rapslathn of a1y yernacular names which may be denot :
N. ( Naddi) =river, Ch. ( Choung) = stream, y bo denoted by letters on the map, e. g..—
Communiocations. Wherever communications cut th ; :
. e © ma.rgm of g map, the distance to or from, a, 11 :
place beyond, should be given in the margin, » 88 well as the name of the next important,
Remarkable trees When these are shown on the 1” map, they gh . )
and rocks. ‘ ould be depicted as true to nature as possible,
Railways. When the gauge of a railway diffe
‘ s from the ordinary Indian standard gauge, it should be entered alongside ‘the line

In the case of 3 roadway running over, 4
: . 2

should be written along the length of the bri nder, alongside, or between the metals on a railway bridge, the word “Road”

dge.
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Report by Colonel 8. C. N, Grant, C.M.G., R.E., on the Drawing and
’ Reproduction of Maps and Plans.

I. SUMMARY OF DEDUCTIONS AND RECOMMENDATIONS.

1. The personnel and equipment of the Central Office, Calcutta, are suffi-
cient for executing all the work for the moment required. It would be, however,
advantageous to free the drawing department from the actual drawing of all
extra-departmental work, which drawing should be done by the requisitioning

department.
2. In one or two years’ time, when the result of increasing the field partios

is felt in the reproduction office, some of the extra-departmental work should
be transferred to Poona or Roorkee. ’ :

3. The question of taking steps to train apprentices to strengthen the
engraving department depends upon the recommendations which may be made
by the Committee regarding the method of reproduction to be adopted.

4, The printing of cadastral plans should be undertaken locally by the
Provincial Governments. | .

5. Certain additions recommended to be supplied in the lithographic and
photographic departments, would tend to greater order, cleanliness and method.
The cost would not exceed in all Rs. 15,000 or Rs. 30,000,

6. In the engraving department the installation of an electro-depositing
plant is suggested for consideration.

7. Additional room could be obtained in the Caleutta office by removing
the photogravure section to the Central Press; by reducing the strength of
the letter-press printing department, and possibly by moving the engravers, but
not necessarily the copper printing, to some other building in Calcutta or to
some other station.

8. There is no necessity for moving the office from Calcutta, but under
certain circumstances it might be advisable to do so.

II. PRINTING TO BE PROVIDED FOR,

9, The various maps for the reproduction of which provision has to be made
are ;— :
1. Revenue or cadastral maps.

2. The normal publications of the Imperial Survey of India.
3. Special maps on the same scales as those of the Imperial Survey.
4, Miscellaneous maps, plans and drawings.

Maps, ete., under headings (8) and (4) are prepared for ncarly every
department of the Government other than that of the Survey.

10. These are large scale maps executed, I believe, with onc exception, to be
afterwards rcferred to, by the -Provincial Govern-
ments, They are a class of map of which the re-
production need not be of any supcrior finish, and of each sheet comparatively
foew copies are required. A process,* somewhat rgéently invented, by which
a zinc printing plate can be very simply and economically prepared direct from
the original posifive drawing, affords easy means for the reproductiorf of these
Very little skilled supervision is required, so that one great objection to
n—increased cost for supervision—is obviated.

Revenue or cadastral maps.

maps.
decentralisatio

st ©

# Jq the following pages referred to as the Vandyke Process.

.
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The reproduction of thess maps might therefore well he undertaken inde-
pendently by the Provineial Governments and, seeing that such a system would

give them complete control, not of the survey only, but of the whole work up
to its completion, it would be acceptable to them., To g great extent apparen.tly
such a system must obtain already, because the only cadastral maps being
printed in the Caleutta Office are those of Bengal and Burma. Those of the
former are being printed in what is known as the Bengal Drawing Ofﬁc(.l,
a building separate from the Survey Office, and practically forming an organi-
sation complete in itself. Sofar as the actual work of reproduetion is concerned
there would be no difficulty in coustituting it a separate entity, Those of
the latter, that is Burma, are being printed in the Central Office; this is
probably because the work of the survey itself is veing executed by a pa'l-‘ty
belonging to the Imperial Survey. It is desirable, in order to make a begin-
ning of clearing from the Central Office all work not purely topographical, that

this reproduction he transferred to g local establishment to be started under

the Provincial Government in Burma, itself,

The normal publications of the Survey 11, These, comprising all the maps of the
of India. Imperial Survey, consist of—

The standard sheets on the seale generally of 1 inch to 1 mile, but
occasionally of 2 inches to 1 mile,

Forest Survey slicets on the 47 and sometimes larger scales.

The sheets of the Atlas of India on the 1" scale.

Divisional and distriet maps on the 3,y

v 1 or 7 scales,
Provincial maps on the scales of § 1

iles, 16 miles, 32 miles and 80
miles to one inch,

General maps of India on the scale

80 miles, 96 miles, 128 miles, 192

miles and 256 miles to one inch,
The maps of the various Frontier and Tra
lll _’_LI/

1.3 and " scales,
Certain miscellaneous ma

of Asia, compiled fro

s of 82 miles, 48 miles, 64 miles,
ns-frontier series on the %,

ps of the Himalayas and more or less distant tracts

m the reports of surveyors attached to expeditions,
military or political, and from all other available information.

In addition to these maps the Survey of India have recently commenced
the preparation of * degree” sheets on the scale of

=1,000,000,

ia, Burma and Trans-
Special maps on the sime scale as thege  T'E quired Speciauy by Departme
of the Imperial Burvey,

ment for military purposes,

frontier which are
nts of the Govern.
lustrating reports and
ets are unsuitaple, The
al sheets and additional
additions to the blogk plate or by
1g, but so long as the scale is the same a5 any of the
these special maps should be able to e prepared morc

. ically at the Central than at any othep office,
ration of these maps shouid be considerad by the

importance to that of the normal standard sheets.

The preparation of any map which can ho made J,
reducing any of the CXis

ting maps as they stang
in the Central Offjce,

for other purposes for which the normal published she
margins of the mayp may di

ffer from those of the norm
information may be req

uired either by
superimposed coloyy printi

maps of the survey
quickly and econom

y merely cenlarging or
should be cxceuted also

by both silver &
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: . d
‘ : t of subjects; maps an
: includes a varied assortmen i
13. This oxtegory 1n(ﬂ:lketches of ground on scales otll)l e-iithan tg(;)ssif;ing‘::
Miscellaneons maps, plans, and ‘ Jans an d eleV&tiO ns of bri ges an
drawings, survey, p .. d so forth.
l . : ating statistical returns an
) ings, diagrams illustrating sta o Madras
plans of ralﬁway fg;igeor of pl:ms of this nature are dealt x1v1th' :E ;}Eecalcutta
Althone ﬁ?g: a sufficient number remain to be dez tthv;rilz required both
and Boons o Cer’k of preparation and printing to excee dealt with in the
to canso the WOh' 1 mayps proper, as well as for those maps C‘ leutta should
for the 1opog™D ;Cah Tt seems advisable that, for t he I)l"?se]_lt, aocwel‘s Any
preccfdmg Pamclrvfitl'l this work up to the limit 'of its pl-mtln‘:, R};quee.. This
continue o d(%ez;‘ this limit can be dealt with at either Poona or ¢
rork exceedln . 1 lator on.
“Ezstion will be referred Lo more in detail later on
q

1II. REPRODUCING OFFICES AVAII.JABLE. T
hief drawing and printing offices available for carrying |
14, The chiel dr g .

k are :—
" The Central Survey Office, Madras.P .
2. The Presidency Printing Office at (;{ ee 0 ese,
. The Printing Establishment at RoorD g
Z‘ The Survey of India Office at Dehra Dun.

5. The Central Survey Office at. Cal;:)utta.
. has been visited by me. ‘marilv with the view of
Bach of thest Ofﬁn(zz(si officos were visited by me Prlmalily “;:i:]a at once, or
The fout first :}la;lt they could be made use of for SUPI; vulnce)ﬂiceoat Caleutta.
seeing t;) Wh?lfeegr:ﬂing and printing capacity Off ther(ji :ES on some of the
in the future, . ded, and a few o
ch is appended, ) : to one or more
A short voport o thia;is of reproduction, which are alﬁp}olcal())}':ion of this report
equipment ond 156 "1l be found scattered through that p
of these offices, W

which deals with the Central Office.

i Presidency funds. It
i ; irely, I believe, from .
15, ‘This offce & SHPPOIItICd e:::}lligve of the Superintendent, a total
L] as, |

£ Rs. 10°7
. t anaverage wage o
Madras Survey Office, Chepaulk. establishment of 166 a

. It deals practically
n W : Rs. 100 or over.
onth. - Ouly oo (A2 © ey OaEs none of it comes to the Calcutta

it

por otk of the Presidency,
Z;g;;n tllleca‘,‘;mOt take any more W01:*~ ted, but unfortunately there is little
iee. cuits constructed, b i arate
The buildings are s.ulllt(:; ltyhe department. The .camel‘z? h;uieeli:; escpl:cing
room for future expanls::ildings, but this inconvenience lls,s o ﬁfte’c 1 hand
from {he rest of th? ment consists of one camera and len il;to-zincogl‘aphy,
remedied. The equip ‘ork executed comprises photography, I;) o made to add
zine presses, and tgef:r:ztype printing, and arrangements are DEINg
an

i itution of heiio-
i inting io-zincography. This substitu .
gilver printing inting and helio-zincograp! but the quality of
to these Vam‘?ke p%r;z)}riicography will be an improvement, bu the ¢
gincography 1or

laced by a lens

1d be further improved were the P Yese?[‘glelaer;;nigfa now in use

the work WOui test pattern and superior.ql_lahty . v one. Tt is noticeable

and prism of 3.', repairing or being subst1tu’.ccd by z]Lg nand roports are prepared

appears fo eruxlzunIl)ber of plates for illustrating b?O psrobablﬂ that, when largo

a very large o printing. It seems im o .

that a. nd ferroty P;ug;gtlzlgi ch processes can be either economical or

ies are Ie ’

. e and zinc blook
numbers of COPd the extension of the work to half ton

satisf actory, an
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making might possibly be advantageous. Such blocks eould be printed, often
with the text appended to them, in the Presidency Letter
Department, or, if more desirable, a small platen press
for printing them in the Survey Office.

-press Printing
might be obtained

I interviewed Messrs, Wiele and Klein, vhotographic engravers, Madras;
their work appears to be of satisfactory quality, and their prices, 6 annas to 12
annas per square inch, according to the quality of the original and tbe finish of
the block for half tone, appear very reasonable, This firm has already done
work for Government officials, and is available

for doing any work of this
nature which may be required by the Governme

nt, and of which execution
cannot be arranged for in the Government offico itself, :

The zinc plates used in this office were not of g quality well suited for
printing purposes.

16. This office is supported from Presidency funds. It has, exclusive of the

Bombay Presidency Printing Office Superintendent, an establishment of 110 at an
at Poona. °

average wage of 22'3 per mensem. One draws
a salary of Rs. 300; one a salary over Rs. 200 and less than Rs, 300 ; and
two salaries of or exceeding Rs. 100 but less than Rs, 200,

This is a very efficient office turning out work
various style and of good quality. ‘With a slight increase in personnel and
with little, if any, increase in equipment it will be able

to relieve, if necessary,
the Caloutta office of a very large amount of work, This is discussed more in
detail later on. '

in large quantity, of

The buildings are suitably adapted for the purposes for which they are used,
but for any large increase in work would require extension. This would offer no
diffioulty. The equipment consists of five photographic cameras, fourteen
band presses (6 large and 8 small) and, driven by a 12 H. P. steam engine,
two lithographic machines, a set of ink rollers and a stone grinding machine.
The work executed comprises photography, photo-lithograpby and photo-zinco-
graphy, including a large assortment of colour printing, zine type blocks, half
tone and line, Helio-zincography is being introduced in place of photo-
zincography. Vandyke printing wonld, if introduced, he found, I think, very
useful. At present this office draws its

work not only from its own Presidency,
but from Mysore, Hyderabad, 8ind, Central Provinces and other States, and
the annual balance of acoount in its own favour is substantial. Tast year it
amounted to Rs. 80,911. The output of t

to his establishment is referred to later
on, when it is compared with that of the Calcutta office.

17. The printing establishment, is g part of the college, and, like the estab-

Thomason Collegs, Roorie, lishments at Ma.flra!s and Poona, is kept up at the
) €xpense of a Provineia] Government; in this eage
that of the United Provinces.

at : Like every other branch of
Prinfing establishment is well-organized and liberally equipped,
of undertaking any work und

. er photography, lithography and zincography,
zine fa.nd. copper block making, line and half tone, photogravure and letterpress
printing, Tt already does a large amount of work for the Punjab Govern-
ment‘ and other bodies, but it is capable of taking more work which
certain limits, woug not neco :

ssitate any additiona) expenditure for in

this college the
It is capable

creage
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: iincipal of the Colleze suggests how-
cithor In person‘ﬂell ora(;g;i]i?zrfw;vox?]:l:eiltutls I;;he college necessitate any nezv;
ever that, should. t}: l outlay for the samo should be born.e Py the Gover}nrr;ihe
equipment, the L the Provincial Government. It isimprobable t 12
of India and not bz uld bear the cost of erecting lnachi.nery and,lgjme(i
Central G.ovet"n me?l ‘f:ﬂhts over it ; it might claim to have 1ts. work pro ‘10‘10
diately relinguish }a ;:but surely any such claim would be mconveme(r: :
cheaply or for not 1111‘:},l Provincial Government. It might 'be zulvan‘cac,eout
the college and to i ceial Government to eroct the machinery ne}clessary 2_
rather for ’: he'l‘li:;::flits obtained from the printing should render the cxpe
its own cost.

diture a not unprofitable investment.

] i i umbering
i drawing and photo-zincographic sect’lons, n :
18. s offes 143 1 léo:etllel' 107 permanent employés whose avera;c
altoge ;
. etrical Survey Office at o o Re. 21 por monsem, o o
TxlgonomD hra Dun rate of pay pem. O ore e
T .
:q between Rs. 200 aad Rs.300; of two the sa
salary is betwe .

. ine i rder and will
. ithographic machine 1s on 0 ;

- s, but a power-driven li g , here comprises
fen ha-n X prefs Se:’me somI; time this year. The work exec;tsfdnl(ieli . prigtinv.'
be avm]ab;le 0;hoto-zincocrra,phy and heljo-zincography, and Vandyke g
photograpay, °

i the work turned out is good.
The office is mﬁthodlf alllizei?:}?f‘: i:f T;?)ruducing th.e standa}*d in:h‘ shet?:::
The ohief work carried ou Prontier and Trans-frontier series,  for the
of , the North-WG‘Stell‘,n Department, Forest Surveys of? all Ind@ ex]c;e)]gl)l };bo
Quartermaster Gen(?rah?cal sﬁrv ey standard sheets of Slnd:, an;l ttlh'c dLe ‘]a rt.-
Bombay, the toPOO?'laPh.md_presses for printing, the output o 111'811 ispnow
Equipped only with h great. With the power ma.chme w u}(j is now
ment fs mobure Y nto ; ‘1’1911')5; more than doubled and it mfght then n:e .Of o
on orler e Outp:h:lrintino of the Central O'H]‘.CO by talzmbgj “I:l e;(l)t e
aSSiSt,uiE neﬁssa;y’extridepar:mental work which cann'o e |
miscellaneo

COalcutta. N
IV. Tae CENTRAL OFFICE AT CALCUTTA

: v to deal separately with
: it will be necessary to dea .
ine upon this office it wi . uch points as
19.]{1!1 reP:;btl(?iacg department and aftcrward.s .:»:0 tili?:::spjo:im?al offices
the work speci ally, My visits X )
re branches gener? «less with a speeial object
apply to o 0]’; mv:ere hurried ones, made more or less w 12 aqvlr)li]ablc e
alreacy l'efe‘::ed dt) Time to o closely into detail was not so ave
before mentioned. S

i ticod at this Iatter office
tly many points, 10
i tta, and consequen
has been at Calcutta,

r offices.
and discussed here, may apply equally to the other

: tes being engraved are
: i alt with and the pla ‘ :
90. The maps which are b(jmsai:d' in addition to work on the four m}cl-e
t very heets engraving is being done on ﬁv'c practi
Engraving Department. atlas shee g 06 128 and 256 miles
s of India on scales of 64, 80, ,P b on o large
tively ; on 16 and 32 mile maps ?f tlllle t : tJhc r,nile plans of
to an inch reSPelc {ta z;lso on six inches and three mc6 es (1o sealo, of provincos
sealo plan of Calew oI1 as on Provincial maps, on the 1 mA arer:tly there are
the same 1% :1 n WBombay and the United Provinces. f I;fr)survey T
: Masira s, . 11 drawing of ne ’
m Benga)lg Ma: I that is to Sa'y that & 1y b i
— : are, however, a
mo arrears of newf vlzgfr]l{g engraved on the ‘copper plates. There are, ) &
or is in process 0 J

cally new general map
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large number of plates, between one hundred and two handred, for the corvection
of which mapping material is in the office. Whether this material is, all or in
part, sufficiently reliable to render it desirable to go to the expense of correcting
the plates and of incorporating it, isnot for me to say ; the Committee is pro-
bably considerirg this point and will no doubt refer to it in jts report. If it be
decided not to make use of it the arrears practically vanish, If, however, it be
decided to correct the plates a great deal of work will be involved, The Officer
in charge of the section forms the estimate that it would probably take two
yeats to correct all these plates, even supposing that all other work be put aside.

21, The native of India makes apparently a very fair copper engraver. It

Is true his wages aro comparatively small, but
Engraving in India and in England.

his rate of progress is so slow that there is probably
not very much difference in cost between the work done locally and that

executed in England. To strengthen the Caloutta De
more natives will take time. The Superintendent
as the length of time requisite for training
working for progress. It is worth considering whether, if the corrections
to are to be made and two years’ arrears to be constituted, these co
should not be done locally whilst the new work, as material for
becomes available, might be sent to England. The best method of arriving
definitely at the relative cost of engraving done locally and at home woyld
be to send impressions of a number of typical sheets, whioh have heen done
here and of which the actual cost of engraving is known, and ask for estimates
for the work from several selected firms at home. To enable a comparison to
be made the actual cost of local labour should be inereased by over fifty per
cent. so as to cover the cost of supervision, profits and all the contingent gx-
penses that have to be provided for in any estimate given by a private firm,

22. In India it is the practice to print from the originally engraved plates

with the resul that, even when steel-faced, the
Printing from engraved plates.

work becomes in time obliterated, and the plate
itself becomes rolled out so that the work is no longer accurate to scale. At

home the original engraved plate is never printed from, except of course for
pulling necessary proofs during the process of engraving or etehing in the case
of hill plates. When the original plate is engraved, a matrix and duplicate
plate are at once prepared by electro-deposition, and this duplicate is used fop
printing all impressions required. By this method the original plate is kept
undamaged and intact, and by scraping any detail off the matrix ang making
a new duplicate, a ready and efficient means is afforded for Preparing a new ang
corrected plate at the tims of the poriodic revision of the survey on the ground.
The question whether it is not advisable to instal the necessary eleatro-typing
plant at Caleutta is worth consideration. The

plant which exists at present ig
comparatively insignificant and, were 3 gener

al system of making matrices ang
duplicates decided upon, it would be unequal to the work,

partment by training
gives five to seven years

referred
rrections
complete sheets

23. The Committee desired an expression of o

Comparative cost of engraving and prOducing either by helio
- helio-zincography, Photo process, or by engraving the entipe map of
India and Burma on the one inch and half inch 4o & mile scales res
The estimated cost of the surveying and drawing, both of
by the field partios, wili be given by the Surveyor General

-zincography or soma other

which duties are done
- But starting from

before a native is capable of °

Pinion as to the relative cogt of -

peetively, ‘
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i ) reparing the
the completion of the fair drawn manuscript plan, Ehﬁ c(;s.t _.for preparing
map in one colour only may be estimated to be as follows :

( )
O“e i“ch Scale . - . . 3y
Y .
IIalf lllC]) .‘-Cale . - . . 7} 22 \)OO

(2) Copper-engraving :—

One inch scale,

lakhs.

Outline . . . . . . . . 12 .

Brush drawing for hills B . . . . o
Hill engraving . . . .

ToraL . 69 lakhs.

xcludean
Lo above estimates are for the cost of personal labour Otli}lllg’ ?ﬁ‘life i;ch scalﬁ
l:'l(;gl ;ol: supervision and other contingent c-hargfs.onf(f):;urth o f that for the
S ' ; r 1s only -
'ea, of copper to be gone ove ) )
altho}lgh thela1 ei‘:ere :frf; other considerations which enter ;lnto thei :132:11: :::i eI
one 11:1)011 ic‘c:i s\’vn the cost of each duty as one-half that of the one ’
should pu
I tal of 85 lakhs. _ .
and th}? Wﬂé’ i;ltlzei? ltJ(;sat;d on the supposition that the draw nttfst c:lrll(laplacjzg 1:));
This est1 hie reproduction ; tha
1 itable for photographt o
the ﬁelddpag tuz;t :jnsol:;na;q to roughly 1,800,002 square mlées ; and tlztetl;il"; al(';
di urm: - - ever,
I':lﬁftaf:iioo sheets of standard size to be P;‘l(?vﬁeiafg‘es ar:awsvo varied and there
country dealt with isso great, its topographical fe -, hich
countl.'y deajlt ) lthe;spseriince of one inoh engraving done in ]Ind;la.uliznwzzl:(l)i .
is so little, if z‘.lg;te that T should be afraid to put forwa.rg1 t 121 . Ii e
1mate, S0 .
. f‘;}‘gl aTiloxe]Sa,nd a request that they may be acoepted wi
qualic

. ists of eight electric-
: aving Department consis ° .
24. The equipment of tl;‘;; gffven pgresses, incfuding one used fOrd n o
o lavin own on
Equipwent. transfers from copper P]ateni(l)tl;dizgl t%xe printer
» 1 .
. ess is now worked with threc men
stone o zum-l ?s I;;siiclji at a time. If another man were addedl(';o b:azgnng
One _Plate Onl):;,tes were worked at one time so that one man tv}:ml b o
and ff f(.)m ’ econd cleaning, a third polishing and the fqul' p:ilons c’e; Tom
ally 1nk1rtlg ) 2 :m'aht be obtained. Possibly a hun.dred lml.):::an cos I:vhen an
larger ou p%tain:d from cach press, but here a,nd: in {)aterxl ) i:rom work-
Shoulfl be © sed of the amount of work which mlgh_t ¢ oxp Allowance can be
wen 18 expl‘e; os, such opinion is given with some diffidence. R
men oF TSV L,t oss of the howrs worked and also for the into th
made for the shor I{ with 'Europea;n labour. But other elements.(tan'ter in (1) ¢
ared . . in exchange
: v C('f[‘r;llg 2ative while accepting low pay POSSlbl.Y accﬁ?:solu put of Wofk
question. k. Ttis possible that, with few cxceptions, 1d merely throw
for little ng “ \larged by any increase of pay, and that hg W:;l p suolfr sondi
not be eniats ; be unduly pressed. Under -
. is what he considers to ’ )
wo?k’lf hO;:SZV s:laways be difficultto get from bim a moderately honest
e question will be again referred to.

ph)TSi(l

wnuld
up his
tions 1 .
day’s work. This
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25. The racks upon which the maps in stock are

Stoing et e o leaves the maps liable to di
oring and issue o maps, tO ]ight, and tO damage
e kept at the Headquarter

he area of each Provincial Govern
the issue of sheets made, locall

tion to facilitating the issue of
to be required,

stored are open and this
scolouration by exposure
by dust and dixt, A few
Office whilst the stocks
ment might he kept, and
f this sort would, in addi-

here they are most likely
the Calcutta office,

copies of each sheet might b
of sheets covering ¢

y. Some arrangement o

maps in the areas v
also give more room, if required, in

26. The value of the original documents

Storing of original manuscript and calculations—must by this time be very great,

documents. but the provision for their safe keeping and security
from fire does not appear to me to be adequate, The arrangements made at
Debra for storing these documents were not noted, but at Caleutta the original
documents are stored in th

1 which the maps are stored,

—Plans and records of observations

mapping, other than impressi
the public, might remain

Drawing Departuent, office, tl{e notes on the Drawing offices contained in
the Series of Notes Prepared by the Surveyor
General for the use of the Committee,

Sinee the drawing of the fair

Plans of the current field work is done by the
field parties, the chief work which, i i i

evious reports,
28. As regards (a) the work consists in (1) compiling anq drawing, in com-
Draving of Survey maps. plete standard sheets, work Previously printed angd
published in twg oy i

be requisite, especi recommendeq 1
relieved of all drawi p al work,

As regards (b) awi
and must continue

* Vide p. 104 of Part 1Y of the Report,

- 189

, work or that
t to (¢) the drawing of extrztdepa;tnssln;aland ot B in
9( R We now ge hea me » . . -
29 - referred ;f gngferthis re[z:ort. For thlS. it z'pr;(.aarsi
Extm.deparbmental drawing. Paragrap onts The Pl.esent system 1S ob]ec 101
jal arrapgements. :
ke some specla .
necessary {0 1 .+ iable; requi-
able becauso £ work that may be asked fm-ls veszkvfif)lne 1;rgently
(a) The amount of W " generauy want their w o theik own
sitioning departmz often only do this to the detrime :
and the Survey ca )
work. .
(6) Unnecessary work 18 pr
same thing,—work 18
form. This is perhaps

is much the
sked for, 01"_Wha,t s .

obablydog‘;iﬂ ain an unnecessarily expensive
aSkeot unnatural when the a,ppl;cant tﬁzz
o therefore

: be recommended

ense. It is to . lic Works, Post

not to bear the g:partments such as Railways, Ptub n(;a,ke thelr own
oll the largor opﬁces etc., should arrange Oh. reproduction—
and Telegracll)hforward ;;hem ready for photographic
drawings an

reduced scale. draw-
. me or 0N 3 IeC ughtsmen for dr
either o t;.l . lllsjt o small definite number Zf dzzngmically employ a
The Survey S“Oulu:r departments which cannot ©
) the sma

g h S

ill be
t that the work wi
ts cannot be treated as urgent, bu
; tmen
from such departments
taken up in turn as it 1

ition be necessary
ter expedition
i that should grea
s received, and
de.
other arrangements must be ma&

isation of the

:mited decentralisa dr

[Eh;:ze can be practically found lﬁiet;al

. fou ’

o ive and heavy plant i ;) q reds s

o eXPemd d for the reproduction by I;,[ ot
recomif;en 1Znt required is expensive, i

work the p

inec. in visiting this office have been
diffioult to b Obtfa l:]:: points noticed by me in visiting

’ i 3 nd tO
ené lr ris: those, Suc

: ich no difference of
' nlarging and reducing, llllponlh?srg; oo
€ ra -
of Phot’ographX - s unnecessary to ma,k.e furbic d the typing is generally
‘nion exists, it seems w being done is good and S etently uniform
opin The outline drawing I:_) by the camera, but it is not su
production

juction by the Vandyke process.
cleax enough fOl‘d 1'gensity for satisfactory reproduction by

ieinal manu-
o ial that the origina
in blackness an £ reproduction it is very essentia

it i difficult to effect
For present meth;):i‘; kopt as clean as possible ; it is always
¥ shou

are the more
. . e, where the means
s;{lptvgfli): England, but 1 nomci thgieh:eans is the plentiful supply of fine
thise t so apparent.

1o t not
tions of the fron
TeoassarYs they 8:;3 :Ht)he back of the plan, and thiose portl
a
tissue paper, SO

s mportant means are the
av be kept covered up. But motl;;n?lse of the same by the
being drawn O, mbysins water and soap, the const ulcating cleanliness and
tberal SPPY &0 U o driving o of preCepls e ok
draughtsmen the -(;-on of fines or reduction of pay fo ¢ very large dimensions.
possibly the impositt course of preparation were 0 toce coused by their
Many Plansﬁ;:ers do not appreciate the lni:n;:i to print on a double
isitioning O ’ ‘ mal size. i tional
Reqm?ltl teat w2 bhe((:fls.” :<f2’? ’(;r should, except under very excoptl
of paper

h.

large enoug

be gp-de pages 103—109 of Part 11 of the Report.
* Vs

drawing is recommended (;oeca?;z
ned anywhere, and for' thfa r?,wnoz
but undue decentralisation is ot
and zinc printing, for W?ll.c

killed, and the supervision

circumstances,
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Some of the first proofs being examined wers printed on hard thin paper,
such as would not lift an impression sufficiently good to show correotly the
state of the work on the plate.

One or two special maps were being prepared by methods other than thoge
which might have been preferable. The sheets had been prepared by photo-
graphic transfers and three blue prints were being inked up for the colour
plates. I should have preferred to photograph the originals,
enough for photography and which could have been cut and r
new plates if necessary, and to duff out the three negatives t
plates. This method would have been the mop
cheaper. T also noticed the preparation of thirty small maps of Native States
for the Bengal Government. These were being prepared by ocutting the aress
out of impressions, mountingZon paper and completing the marging anqd titles
for photography. They might, I think, have been better Prepared by laying
down transfers from copper and completing the titles and margins on the stone
or zinc plate. If, however, copies have to he printed periodically, there might
be much in favour of getting the maps on negatives and keeping the same
as well as the plates.

which were good
eadjusted to form

0 make the colour
e expeditious and possibly the

31. The quality of photographic and Vandyke reproductions depends go
Co-ordination of drawiug and print. much on that of the Ol’iginal drawing,
ing departments, seems to me desirable that the officer responsible
for the final result should have undivided responsibility of the work from itg
beginning. This would necessitate the amalgamation of the photographic anqd
printing departments with that portion of the

drawing department which draws
for reproduction in those departments. ‘Such an arrangement, hag
it forms a large charge for one officer without an assistant, and t
tage is more than an ordinary one in the Caloutta offices where,
departments employing labour should receive s very large amount
dence on the part of the officer in charge. 'With much official o
one officer could not, in my opinion, give sufficient time to the p
vision of all the work-rcoms of the amalgamated department.
duties appear to me to be at present too widely separated, the drawing from the
Photography and printing, and, if during any re-arrangement of the offige it be
possible to bring them more in touch with one another, it would be to the advan-

that it

a drawback ;
his disadvay.
I think, the
of Superinten.
orrespondence,
ersonal super-
However, thege

be under an officer with an assistant. It wag found desirable to reli
of some of his responsibility, and a

General was given to the Jjunior.
drawn by them,
temporarily, the other carries on the wo

rk of both, [t isonly b
such as this that te responsibility can be divided e oo "ystom
officers makes itself felt th

whilst the influenge of both

rough the whole work. 1t mi i
making any change that nearly all the drawing is done ingl&:iie‘l];gei't?gmmt
only & very small portion in the Central Office. This is so but inpo dles o
the ?ﬁlcer in charge of the printing may be in g Position to’ write t 1;'. o ot
parties .to explain how their drawings fail in their requirements d(.) e feld
suggestmng for their 'mprovement he shoylq have all t4 , an~' o make
likely to gain from an oftice of his own, © Cperience le sy
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i i i ith one large camera and
32. TTho photographic d:(?::‘;ﬁ:?l:f 0?1(2: Ppﬁev:vork done is that of photo-
graphing plans for the preparation ?f zmcdplail::i be)t
i f r direct contact printing, and for making red.uctlons an ((311(1) negb
o o0 two vears azo all the photo-zincographic work was > edy
ments. UP to one Oel' tzlve]z the sy:tem of helio-zincography has befan }ntlzo :;.c e(i
bt sfer work is still done, as in some instances if 1s.1e;1de1; v !
A grent don & tra?l ] erounds, but the better method sh9u1cl: be subst'.lt‘.ut }e; :i .
B o teanlca' ’%f)oobtai’n the best results from helio-zincography eliotﬂ
e pOBSlble- for reduction to two-thirds or one-half.' the scale. V;a)ry dz
ginal shoul? b dfﬂW;l can be expected so long as reproductions have ;o . 9 ma °
improvtfmelr(;trzfajxss'ciipt drawings, which are on the same scale and in som
from the o

is for bout 2,000 negatives a year.
the office is for only a out 2, .
The Ifresent d:xlltalﬁv(i); that number, and so it may Sa,fel);hb? n::aii;;ii
Tt can easily tur:;l 1 re qﬁirements likely to be made upon it in the nodinte
that it can mee arequire some modification in the existing hi:qup;r;scu;sed
futu'lifl. i{;a::] a;ziditional equipment may be required, but this 1s
possibly 8

under the hea(.ling of Ca:zl.«,:::t;;eri:n-not taken of the means offered by. ph(::;)(-i
In roany m.sm];,cesk to scale drawings which may have ?ecor;e distor o

graphy bilzg;];isizz or contraction of the pafezhupfi“;‘:;ml:: :?;ﬁr:: o

i ’ : @8 ’

;Zr:dl:eg‘(;ljving to the c:mfg;:ltlaagc;mﬁnsoif t;;n]y tako placo in the paper

the expa.ns'ion an('l coleinr:ment may possibly appear unneceSS?crY , but errors tf“'e

after printing, t}zs ::ery stage of surveying and map-making that correction

2(’; ti?;::lﬁ?s&r ;ever be omitted whenever it can be made.

i oved in India differs from thtft
Tho syswom o heli?l"?ll: ?xi?iggym::h::l lll):synever been tried in India, z;i 01111;
used, o¢ southamll;ton. agsumed that the film of insoluble albun(l:lairin a:elof
has apparently t(;fnink and the metal would not stand the dam}f) imate o
remains betwefan zm tion is possibly an erroneous one. Ift etmn exgctly
Calcuflta(i b:f‘:;: 222@2 and the coating solution be ms.de :51. ;I:jd pliln :he ety
boetehc : i g why, if care be e :
o 1 don(:u?:s h:;(:lﬂ;iretlllz;ooﬁ;sg:ad az home should not be obtained here
pulaition, ré

i tely to
also. . inking up are required acoura
rints of drawings forl, . r other paper
wtlfen :)ligsldp be prepared not by printing on fe.rrtzgp eilf blue on good
scal.e, they s washing for development, but by prin 1% bo to ccalo, tho
whioh 1‘eqmre}ieliogrz;\phed zinc plate. If the negative itse
aper from &

i ill be to scale also. . r of retouchers
prints isi ction of the photographic branch. The numbe thly aslary
33. Thisls &80 is at present ten with an average m;’i‘h. )(rluty are
T ihiliti is
Negative retouching. of about Rs. 30. The possibilities o

ive is suitable for
is seldom that a negafive 1ssul
f at Calcutta. It is sel hine. The
not made ’the mOStl(" late or a transfer without more or less. retoufc rirs -
making either 2 he o P t facilities for the correction oL er

. er, offers grea o any, it is often
negative, more.ov.on’s and when proof or other corrections are many,

. : missl 3
insertion of o

Photographic departient.
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zinc printing room I noticed a plate of a Cachar sheet which was an example
of this. The duty isan important one, and although mere duffing is a simple
duty and correction of detail mnot difficult, the touching up of writing or
writing new names requires good draftsmen. Bad workmanship will probably
spoil rather than improve the negative. Any further introduction of colour
printing will throw more work on this duty, and the number of retouchers
or glass engravers will require increasing to possibly double its present state,
Negatives, upon which a large amount of work has been expended, increase
in value and their retention becomes a matter for consideration. 'The extent
to which this storing of negatives will be economically justified should be

determined, and more suitable racks for storing the negatives in the stores should
be provided.

34. This process was originated in the Caloutta office and it is being, or will

Vondske printing. be made use of, not only in the central office but

alsoin the provincial offices for the reproduction
of cadastral sheets and miscellaneous work. The necessary equipment does not
cost much and natives can very soon be instructed to work it sufficiently well
for practical purposes. In this country it has been used chiefl

the reproduction of which a fine class of work is neither]
Tt has, however,

y for those maps in
ooked for nor necessary.
been more extensively used in England, and the reproduction
of the manuscript sheets of the Ordnance Survey cadastral placs by printing
through Whatman’s hand-made paper of 216 lbs. to the double elephant ream
is in advance of any work produced by this process in India. The methods em-

Ployed at home and here differ slightly. Ttis explained that the methods
adopted here are simpler for the native and the ¢
this may be true, but is it not reducing the methods, and consequently the
quality of the finished work, to the level of the averaze or possibly the worst
workman and not raising the workman to the full capacity of the process? In
any Department in which a high ideal of work is aimed at, inferior methods, or
tather inferior workmanship, should find no place. Vandyke printing at its
best will never give results equal to those obtained from heliographed plates
Prepared from reduced negatives.

In more than one of the offiges the

esults are sufficiently good ;

printers were printing from Vandyke
and other plates on damped paper. This possibly saves the printer trouble, but

it has many objections, and there should be 1o necessity for it if paper suitable
for surface printing be used.

35. The equipment consist of five power machines and 29 hand-presses.
Zino and litho-printing depart- AuOWing 15 hand‘PresseS be

oot - > continually employed
10 proving platesand try

. . nsferring, 14 remaj
available for printing. Assuming that each press turn 0

7 al output of at least from 1
' is meant one impression made in th
black and three colours would require four ¢ pu

be laid down on one stone and gn impression
one pull. The number of pulls in a year may
measure of the work done in th

tions come in, but it is sim
present report the deductiong based on that
correct. In forming the estimate of 1,500

,800,000 to 2,000,000 pulls,
e machine. A map printed in
11s’; two or three small maps can
of all threo can be obtained by
be taken approximately as g
nt. It is true other considera-
m, and for the Purposes of the
assumption will be sufficiently
;000 or 2,000,000 pulls for the
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g ily hours of work, and
has been made for the short daily \
Caleutta O.Gﬁce;lslfi?llins: holidays, and feast days. It is not desirable to press
;he tixcf::;aean output which would be obtained only at the expense of good
or too
printing: inti d in 1902-03 was 1,299,617 and in
of printings pulled in 1499,
903’13:&6 IO;;’?; g;inbe;niofnd pumbers 1,300,000 may be taken as the present
1 “Ud, 1y ) ’

| 1 requirement in the Calcutta office alone. This number may be divided
annual re

ows i— .
o f0111{ lar topographieal work which must be printed at Calcutta 360,000 pulls,
o1l - v
Eizra-departmental work based on topographical maps which

i t Calcutta than else-
can be more economically produced at Caleu 177,000 dite

E::f:lzepartm‘ental ;vork which could be prepared and printed 165,000 ditte
in any other office . . . . . . . 3 .

ToTAL . 1,300,000 ditto.

as sufficient printing power to continue
_ It i apparenlii til}i: ytj:)ﬁ{c:v’}ﬁ?:;aithhas been heretofore called uponto do.
for the presenta the Committee recommend an increase in the number of field
Shm}ld, however, the adoption of additional colours in the printing of the maps,
parties as well as dations will appreciably increase the amount of printing
these. recomt}llaen ular topographical work, and a time may come when the
l‘eqm_'ed for the re%s the maximum possible output. Itwill be then necessary
printing .done unae of the extra-departmental work, and this can be done
to get ]fld .Oft szlil,:her Poona or Roorkee, who are both willing to take it, and
> sg:s;ﬁfelzf (i)ncreasing their output, within limits, without any great expen-
are

diture in additional machinery. The former, with a few additional draughtsmen
diture1

: 0,000 pulls. The latter also would only
only, can increase li: ()S:;Iéu;fbgr::;;:si’fen to el;able it to turn out at once an
have to mcreaslt: 1 The question of any necessary outlay for machme.ry at
increase ofl W;{re.a\ dy been alluded to. The printing offices can meefai;t lewtlflimll(i;
(?oorllgate " ractically possible increase in the strength or number of the te

dﬁ? Tt e surveyed be doubled it should necessitate only one or two
]I;art(lies.d E js:azgeapulls of extra-departmental work being transferred from
undre
Calcutta o Poon.a_ m;lflﬁoork;aiet. of the work done at Calcutta and in tI}e otl'ler
86, Begarding e 41 oi}irices visited by me, one or two directions in which
improvement l;my be looked ﬁ;:'or };1a11ff3 be'el:zo a:;;al.gz
: : hotographie office, helio-zincog
suggested in the rem:ﬂl{lz lfiifimai glf;:fii m01:3 nfay be suggeSt.Bd und.er grain-
printing and glass re OIt ma;,be possible and easy after a briet 1¥1spectlon of an
ing and other heags. int out specific instances in which the qu.ahty of thfa work
office to dete.ct an Pot to say exactly how it is to be improved is more dlﬂiO}llt.
is being gacrificed, bu ‘Od y;nds upon many processes each one of which requires
. d capacig’ f?:' taking pains on the part ?f the workfnarile:;lployed.
care, skill and a skilled man in the chain of production can spoil a e care
On osreles m(libbl others. The Indisn Native, taken from the bazaar, cannot
and skill expende ty;:d to possess without training those attributes nec.essa.ry. for
reasonably l')e expec 1 work, and, above all, an ideal to work up to.. It is p.oss1b.le
the production of g00 .kW en ’in the office have never seen a good impression in
b n;any (;fn?;z::f? n:lideal beyond that supplied daily by their own work.
their lives, '

Quality of work,

Mhe final print of a ma



Inorease of salar
: ary should be made to d .
ordinary care should be taken in th :P:;d upon quality of work, More than

. e t 3 .
gb f:alr.e d from England, who shoglt o ction of Superintending workmep
clency, but should possess the quality of hej the highest pro.
to impart their knowledge to others, The

NoTE.~The Annual Re orts of th
office examined by the pC mitteo
f}fg‘;’ f°’1"9‘})°2' ggant’s departuorT,msll‘\E)i: ruptedly at g speed that could not have B
t n -03, threa-fourths, ang USE of for 1 ., made
in 1903-04 & stil] larger pry orti P'ans or ma s 1 ,
of the work consgisted of forl:x;?"tmn also sma.ller genem“y a'npd eaSihetW(nk " Poona My
er to pr
the Superiat at Calcutta. At Poona, besiq, hpege than that
perintendent, there is, I helieve ’ il
only one other white foreman,

methodical, the arrangements orderly, and the rooms and

I do not, however attri
’ ) rih t
allowance has, T am inform thute all these results to

characteristics of the natiy

supervisio
" n only,
e Oftgogza made for the superior qualiﬁcat.?omsE,'ome
i as workmen, My Opportunitie fon

such questions haye been insufficient * of form

an that printed b
of the amo €re, not, ag
i thiy m ur;)t of work put on the negative as there ws by reason
Case, bub on account of bettep work all throg S probably very 1itt]

Was probably better ;
lens; the heliographed
better printing paper.,

Mr. Pope would like t
. » 0 have a Rur
may be right, but hig five printers gt sa, .
would amount to 210s. a week, I “hou

at 60s. a week in Ey
. : gland to super;
native or Eurasian minders i chargs pofn:,?;;i gen]:rally the
’ machine,

printing would never rige above mediocrity, whilst ; th
ority, I the othe

the negative wag better,

Plate was natura]]
Y better, and the map ;
P 18 printed on
a

Pean printer g¢
» forty-two S}lﬂlings a
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constructed at Roorkee and used there, might well be adopted in the other

offices.
The sand for graining plates at Calcutta is purchased in England. It must,

I should think, be possible to obtain a suitable sand locally.

The plates at Madras are not of a sufficiently good quality for printing
purposes. Many of those at Caleutta have done their work and, if good results
are desired, should be condemned and replaced by new ones.

38. A good deal of this work appears to be still carried on. Any tracings
Teading for buater o sbone o sioe required might well be made on tracing paper for

Vandyke printing as the results will be as good, if
not better, and the danger of having to make a second tracing should the first

‘not go down well, is obviated.

39, At Southampton all zinc plates of Ordnance Survey sheets and other
_ sheets, of which copies may be required, are pre-
Presorving plates served, so that reprint editions can be struck off
without trouble or loss of time. The expense is little more than the amount
of the interest on the capital value of the zinc and presses, It is worth con-
sideration how far the adoption of the system is advisable under Indian
conditions.
40. An unnecessary amount of undesirable work is at times thrown on the
printing department by laxity in other depart-
Correction of proofs. ments, both in and outside the Survey, in not -
properly preparing originals sent for reproduction, necessitating on this
account alterations not only on first proof but also on revise. The correction
of zinc plates invariably injures the work. The only way to stop continual
offenders outside the office is to be chary of sending proofs.
41, The staff of the letter press printing department consists of one Sup-
_ erintendent and 33 workmen, and its equipment
Lettor pross printiog- o) Sists of 2 wharfdales and 2 platen machines. It
prints, in addition to the imprints, transfers and miscellaneous work required for
the actual preparation of maps and plans, all or a large quantity of the forms
used by the Survey Department. For the former work, transfers, ete., three or
four compositors should probably suffice. By transferring the latter work, the
printing of forms, to the Government Press the department could be materially
reduced. This would save space and lessen the amount of supervision which is
at present diverted from the work of map printing proper. It would allow of
one wharfdale and one platen being cleared out of the machine-room ; this would
be a good thing as thatroom is now somewhat crowded. The one wharfdale -
and the platen which should be retained might possibly be transferred from
the machine room to the composing room.
42, The photogravure department employs 28 officials altogether and is
fully equipped with cameras, printing presses and
- Photogravuto doprrtment: everything required for the production of photo-
gravure or heliogravure plates and impressions. The work done has been
always of a very high quality, and the Survey of India has reason to be proud
of it. It is not however required for map production and might without any
dificulty be separated from the Survey Office. Its retention in India will
probably be advantageous for the same work upon which it has heretofore been
employed, namely, illustrating scientific books, reports and pamphlets issued
under Government authority. It might very well be attached to the ‘Central
Press or to some office where it would be under better climatic condiions ‘thaun

it is in Calcutta.
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N

of this departmen

t on the

of £ ) ground that { i

or preparing photo-etched plates of h;fl ;nay, In the near future, be made use

but if this de vl
3 art, i 1ere may he . .
well be kept at ?hatnxi ’ZfE“ Y omployed on its legitileal:: i‘v)mith.lt“g in- this,
. 1rely, and - orK 1t m
new men might be trained, for ity d?&ler:{ hen the screen hill work may beas{arvtefiy
od,

photography.

V. |
CAMERAS AND LENSES

43. The general adopti
t o~z '
ption of heho-zmcography in substitution for phot
oto-zinco-

Cameras. gra.p hy will Pl‘Obany necessita.te th

. la . e
now found in the different oﬂirger CAImeras in place of some of tle provision of
graphed in portions and th ces. In the latter Process a m e small ones
© transfers joined up together fo lél  sould bo photo-

: r laying down on th

)

plate or stone, In t}
. . former
tained on one n - Process, howev
. ecat €r, the Wh
1nches inside the mgroil:;:' ;}f‘&e length of the present staﬂg Ir(llap mu.st be con-
ring 0 lbfh the marging themselves ama;ir sheet is about 37
mar, i s,
© photographed is about 40 i If‘(:}?;;lal T;lmtmg
standard o The uy l.arge for this is one at Ca‘li only
A sheet has, I believe, b " question of reducing the i cutta
mittee. Should the g » been raised and will be g g the size of the
governed, firstly b thze })e reduced the dimensiong o iscussed by the Com.
of any other work {)f v:}f-lzs of sheet decided upon, and e new cameras will
1c reproduc ! ’ SeCOIldly by th .
P € size

A}

_‘7Kuhlbaum mirrors.
+they ought to answer their purpose satisfactorily.

- ¢ial point of view and fees are charged for
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Prisms, when they get as large as six inches, have disadvantages Which are

obviated by the use of mirrors. The troubles experienced in the working of
silvered mirrors are got over probably in the newly patented solid metal
They are about one-half the cost of prisms, and look as if
However I am not speaking
from experierice, but one will be shortly purchased for trial at Southampton.
They will undoubtedly require careful handling and possibly for map work
will require more careful adjustment to the lens than that provided for general
trade purposes. When purchasing lenses advice could probably be obtaived
grom Dr. Glazebrook, the Director of the N ational Physical Laboratory at.

ructed under his direction

Bushey. A new lens testing machipe is being const
for use at the Laboratory, and all lenses purchased in England might advisedly

be sent there to be tested b

Government Institution, has, I believe, to justify its existence from @ commer-

all testing carried out.

VI. PRINTING PAPER.

45. The threc properties required in paper for the India
probably— '

Requirements in paper.

(1) Power to resist the discolourin

time.
(2) Capacity of lifting a good impression from the plate or stone. .

(3) Sufficient streng
map is likely be subjected.

TUnfortunately it is difficult to obtai

ofore being accepted. The Laboratory, although a .-

n Survey maps are
g and the disintegrating effeots- of .

th and toughness to stand the handling to which thg ..

n a paper combining to any satisfac-

t
.

Tn England the sheets of the 25-inch
for illustrating legal documents,
the paper and ink should

and for other purposes rendering it desirable that
If it be considered that the maps of the Survey here
11 paper purchased should

resist the ravages of time.
it is necessary that a
in all probability

are to answer similar purposes,
ain that its constituents are such as will
now so much competition in the paper
d in the manufacture of

"
Where opportunity cxists if 1008 may be required.

camera room rather than to s pable o a
purchase a camera itse}f -
itself,

directly into th
. e dark ro .
in a camera room ma;nll):as many advantages; in tl:: Iclamena room entering
not be any more uncomfortable, but if ot weather working
uncomfortable than “':)1 UL 1L properly ventilated it 5 E
ee

tory degree all these properties combined.

ge or
construct g, and 6-inch maps are much used for estate maps,

be examined to ascert:
fulfil the necessary conditions. There is

44. Tn the two E
cameras before meptj ogland

Leosen snd. prisme roproducing 1::';1011&3d as being suffigient] )| trade, and so any chemically unstable articles are use .
fo fitted Zei 01 opresent sized standard v 2rge for paper, that unremitting care is necessary to guarantee that the paper supplied
. diur and-a-half inches diameter. T, Ss“ €nses of 52 inches foq ¢ sheets are x is alwaysup to the specification. Unfortunately for the military map maker it
an?:im:}tler tl{e focus of the lens ;h oul dwve" sff\tisfactorily a cird: 84,an(.1 four or is very dificult, if not impossible, for the paper maker to make & paper Which.
e diameter not less thap 6i > T think, be approxi 0 inches in will stand the treatment which most soldiers cousider it shomld do. And
toches. mately 60 inches if such a paper could be made it would probably be diffioult to print on it satiss
th and toughuoess are not often found combined with good

factorily, for streng '
printing qualities. The paper upon which many standard sheets are printed

has been chosen probably in consideration to those who like 8 hard paper in pre-
‘ fefeﬁce to a good jmpression. Some of the extra-departmental work is printed,

but still, if improved rasults are ta be

Sum varying from th;
for u ree hundreq to f
One-h:ff v;11t;h such g lens will cogt fl(.)o‘:;hundred guineas, and 4 ‘ll‘c.hased for g on & better litting class of papers . . ‘
of the cost of the lens i 0 one o two hundred gyj Prism  suitable obtained all round, this question of paper requires more consideration than, so
z‘zscgzgall'yf spectrum and this cOr;:;?Camolned Probably by :heg uineas ; more thap far as I can see, it has hitherto receiveds e
1al for map work ion, although des; correction of . s Toan s, & e L |
_ somewhat expensive f(;ran]i l.ense:s of this quality ::able for colour work, 44 the & . The drawing paper for making original drawings <hould be the best obtain-
or one hundred and fif Placing n the hands of nat; Y reasonably be cOnside?O; ahila, What an’s hand made: paper is used, buti the tow sheets handled by me do |
ve workmen ¢ not appear o be o heavy as they might be. That used at Southampton weighs: %

le elephant ream of 480 sheets. ) » -

for one colour only.
216 Tbs. a doub

e

¥
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48. Practically no arrangements are made in Tndia for seasoning the paper
Seasoning paper. before using it. For ordinary rough work season-

ing may be an unnecessary refinement. But for

maps intended to retain their scale after printing it is essential, and for colour
printing well seasoned paper will register better than that green from the mills.
When the desirability of seasoning paper by hanging it up insheets and exposing
it to the air has been suggested, doubt has been expressed whether it would

stand the hot damp season in Caleutta ; in fact this particular season has been .
held up as such a bughear that no recommendation can be made without some
misgivings. Inthe Survey Report for 1901-02 it is explained that the method
Cof helio-zincography had to be changed, because gelatine would not stand, and
yet many things containing that article must have sufficient constitution to
withstand the putrefying effects of the Caloutta olimate. However the sizing
ingredient in the better class papers is gelatine, and if it be an absolute fact that
this article will not remain good, then resin-sized papers should be obtained.
There, however, the compromise comes in, resin-sized papers will not keep so

well as those sized with gelatine.
VII. BUILDINGS AND FITTINGS.
47. The buildings at the district offices visited by me are well adapted for
' Provinoial offices. their purpose and for the work they are now turning

out. The fitments also appeared to be satisfactory,
or at all events the offices being comparatively small, the absence of necessary
fitments was not o noticeable as they would be in a larger office.

48. As regards the Calcutta office, mention has already been made of the
Calontta office, necessity of a zinc plate store and suitable racks;a

A glass negative store exists, but it is insufficiently
ﬁtted.;va.‘ proper plate graining room should be provided, the work being now
done in a verandah ; a room should be found and suitably fitted as an expense

store for the immediate issue of paper to the machine room, and the enclosures

now used for this purpose might be cleared awa

y. Wash-hand basins, water
taps and soap should be provided, |

- Hot plates and electric fang should be fitted for drying off zinc plates in
inypxl;logl:gzhen; Sncél plates are worked, and a hot plate for the man employed
By ans ers rom CO er lat . T . . . .

transfers from coppe Pper plates. This man, whose work it is to pull

. r plates, must often requj d he
should in a] reasonablences quire to heat the plates, an

have access to a hot plate, yet when I him
he had to make u plate, yet when I saw
P a fire of .
and fitments for hanging PaI;)aper soraps and heat his plate over that. Space

other things, th aharoc. oer When seasoning are wanted, and probably many
available,

SeAsons many occasions must arise when a general dryi“g
room would be useful for hastening and inoreasing the output ot‘gwork-
. S(?me of thesp additions may be considersd
sion will tend to traiy, the workmen in habits o

: f orderliness and cleanliness, the
Pon them will be well spent, ‘

o1 VIII.. ReMOVAL o THE OFFICE TO ANOTHER STATION,
- If the original documents of the survey,

Climatie Tequirements,

stock, and the work on the zine plates will keep in

. Calcutta there would haical
oint of vi uld appear to be, from a techniCat ;
point of view, no ahyolute necessity to move the office to another stations

> v A W R

S

f which I have not noticed in the short time

unnecessary; but, if their provie -

the printed impressions s
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i s+:ons might however be obtained, and if another station
?Setter atrllloil;ge:;l(; (fsgﬁgg;z:pfi;ts should be considered,—a moderately dry
istobe se.ec uld be best for the preservation of documents, the storage an‘xd
atmosl.)helefW: or. and the working and preservation of zinc plates. .B apzd.
st;]a;(:;l: %r(()mf dlr)y ’to moist or moist to dry make good registering difficult
©
in colour prinfing ‘e important question in the selection of a new station is that
0. But 2 mot ’ of labour. If all the labour, which can be got out
" of the Calcutta native, is being obtained in the office
at present he is not worth much. At a hand lithographie press it takes ﬂ;fozr :1;;
five men to do one-half, or even one-third of the. work that two J'nen v;) o -
home. At machines and platens two men are doing the work which ? ogr org
would do at home, and the girl Wouldlgo fmoll;e :h:n t'he I;;V(; a::fn.andnthil;av;smi
. : <half of what it is in England,
and typmg: ?];e Ef)ogisszlllslalll'ozsez;;a which there is no apparent reason why the
.duty requlrlldg ot do as well as the European. Again graining zine plates, GW‘O
nalive S0 t I(:ne- aarter as much as one man does at home, and so probably %t
men {0 :}}iouuah al(ll the duties until it strikes one as possible that native labour 1St
o On]l 1‘0 (t;heap as it looks. The possibly little difference between the cost of
novren ¥ i:,vino here and in Burope has already been referred to. 'The only
.cOPPtzl‘_ 011? " allat his, if the office remain at Calcutta, are firstly, either summary
rt?me. lesl 2 decrease, of pay for inferior or insufficient work, and increase of pay
dismse Odf r satisfactory work, or secondly, working piecework. I cannot agree
e rewaf&ss;)stant Surveyor General in charge of the Lithographic Office that
N B e X could not be applied in the printing section. Printing both on hand-
plece-W(:ll' n machine is often paid for by that method. In the drawing depart-
e al')n thodrawing and typing, the latter especially, can be pieced out: in the
mont ’0 however of drawings, stones or plates, the application of piecework
e ect'mn . dificult. The same official has, in his evidence, apparently mis-
rating 18 Ig:;z meaning of * overtime > work; but the reasons given by lfim
und.erst(;O thening the normal hours of work apply equally against working
ag&m‘St e1111g overtix:;ae. But would not increased hours with increased pay obviate
et { for the lower paid employés having to work in the bazaars before
t.he 1'1ecest8; ):)r after leaving the office ? By increasing the hours of worlf and ag
l:ﬁ;u;:ie time increasing the rates of pay, the 01.1tput might perhaps increase
tionately, but on the other hand it might not. On the whole., if any
iy 1d be ;ound where all these difficulties of labour would be ameh.ora,ted,
'%la;zsf; oo far to justify the expenditure of money required for moving the
1 o .
offied ﬂonr}ocz’l:‘:gt.xments against overtime and piecework may or may nf)t ]?e
: alidM;ut afx)l office which cannot increase its output by femporaril;t work}ng its
. 1’ és on one or other of these methods, must be singularly inelastic and
?;23;:,;)10 of meeting any temporary pressure of work.

Labour requirements.

IX. PRINTING SCHOOLS OF THE SAPPERS AND MINERS. .
51. I visited the school of the Sappers and Minpers at Roorkee, and possibly

similar schools exist at Bangalore and Kirkee. My

Work required for presses. only object in mentioning these schools here is to

. . i itely directing all extra-
. i instructions were to be issued definitely dire ‘
point out tht:f',:,&nzmm specified areas to be sent for reproduction to specified
.d;?artmene arrangement should be made that sufficient work to enable these
~offices, SO
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presses to be kept going for training purposes should be allocated to them. The
Officer Commanding Sappers and Miners at Roorkee was a little
orders were issued that all work from the Pun
be sent to the Thomason College,

his two hand presses running,

jab and United Provinces was to
he should find difficulty in getting work to keep.

52. Some apologies are due for this report. Opinions have been expressed

Conclusion. and recommendations made with many reservations.

My:time in India has not been long, and the field of
enquiry has been wide. Though all official

s have given information readily, it
has nevertheless taken time to collect, and questions of climate and local condi-
tions of labour influence to so great s degree many of the problems to be solved
that it is difficult, for one with so slight an

experience, to advise more dogmati.
cally than has been done.
8. C. N. GRANT,
Colonel, R, E.
CiLcurra ;
21st February 1905,

afraid lest, if
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