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REPORT

OF -THE

INDIAN SURVEY COMMITTEE,
1904-1905.

e —ennms

PART 1.

FEFS—

CHAPTER 1.

Preliminary.

The appointment of a Committce to examine the methods and working of
the Survey of India Department, with
speoial reference to the preparation or
revision and the reproduction of the Topograpbical maps of the country,
was mnotified in Resolution No. 1581, dated 81st October 1904, issued by the
Government of India in the Department of Revenue and Agriculture.

Appointment of the Indian Survey Committes.

2. The instructions to the Committee were contained in paragraphs 2 and 3
of the Resolution, of which, for facility
of reference, we quote the relevant

The Comnittee’s instructions.
portions :—

Among the more important points “which the Committee will enquire into and report
on are the following :—

I, The state of the maps in eack province and the measures required to lbring them
up to date.~Under this head attention will be directed to the quality of existing
topographical maps and the extent to which they serve the purposes of the general adminis-
tration and of the different departments concerned, such as the Military, Revenue, and Publie
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 urgency of the maps required ; and the arrangements for keeping up to date the topograph-
ical maps which exist or are to be prepared.

I1. Methads and expense of survey~—Under this head information will be collected as to
whether any standards of work have been fixed, 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 qixestion of utilising professional agency for the supervision of
eadastral 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 under which the results of the field surveys are utilized in drawing tho maps;
of the methods of reproducing and publishing them at present adopted; of the acouracy and
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style of the published maps ; and of the relative cost and cfficiency of the different processes
employed. ’

1V. The organisation of the Department.—~Under this bead consideration will be given
to the question which has been uander consideration from time to time of the transfer of the
head-quarters from Caleutta to Dehra Dun, and of arranging for @utside agency to do the
extra-departmental work which at present imposes such a burden on the Survey publishing
offices. It 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
beiug strengthened ; whethar its efficiency might not be increased by better organisation, and
more especially by better arrangements for the local supervision of work in the field ; whether
tbe method of recruitmeat to the Provincial Branch is susceptible of improvement; and
how far the Iarger employmant of natives of India is possible, Tt will also have to be con-
sidered whether, with topographical work actively in progress all over India and on the
frontiers, and in view of tho necessity of maintaining the maps which will then be prepared by
systematic and periodical revision, it would not be better to decentralise the administrative
control of the Departmept, and to Joeate several head-quarters in different provinces in closbr
relationship with the Local Governments, and if so, it will be for decision whether each loeal
centre should be responsible for survey and drawing only, 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 ag possible after the sfu‘veys on which they are based bave 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 Le prepared only with such a
degree of claboration and on snch a scale ag may be absolutely essential in different parts of
the country. Their report will include ar estimate of the additional expenditure required to
give effect to their proposals.

The Committee will formally assemble in Caleutta on the 15th November. In the
prosecution of their investigations 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 ficld partics employed in different parts of the country,

5, The Committee was composed as fol.

lows i

President : Mr. J. O, Mitter, C8.1, I.C.8., Secretary to the Government
of India in the Department of Revenue and Agriculture,

Col. S1r JorN FARQUIARSON, K.C.B., R.E. (vetired), late Director-
(+eneral, Ordnance Surveys of the United Kingdom (nomi.
nated by the Scerctary of State for India).

Lieut.-Col. T B. Loxce, R.E,, Surveyor-General of India.

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

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

The members of the Committee appointed in Tndia met in Caloutta on the
15th November 1904. Sir John Farquharson joined the Committee on the
21st 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 monibs of May and
June.

During this period Colonel 8. C. N. Grant, C.M.G., R.E., of the English
Ordnanco 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.

Composition of the Comumittee.

Members .
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4, The Committee spent part of November and December, the whole
of January, and practically the whole
of March on tour. The pluces visited
were :—Gauhati and Shillong in Assam; Katiliar and Dinapore in Belar ;
Rangoon, Toungoo, M#undalay, Maymyo and Katha in Burma ; the Presidency
Town in Madras; Bangalore; Poona and Bombay; Badnera in Berar;
Lucknow, Dehra Dun and Rajpur ig the United Provinces; Lahore in the
Punjab and Peshawar in the Northi-West Frontier Province. The President
and Colonel Longe also visited Hyderabad, and the President paid a shoit
visit to Rurki. As it was necessary practically to complete the Report
beforo the end of April, it was impossible for the Committec as a whole to
visit the Central Provinces, Central India and Rajputana, Sind and Baluchistan,
Colonel Kelly, however, proceeded from Bombay to Karachi, II yderabad
(Sind), Indore and Ajmere, and subscquently went to Quetta ; at these places
he collected the unsual information from the local officgrs regarding the
condition of the maps of these paxts of the country.- In the end of March
the Committee assembled at Simla to consider finally the terms of this

Report.

The Committee’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 Come
mittce 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 e:amined the Ollicers in charge of these
offices.

Evidonce 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 viows upon
topographical maps of any leading firms or associations intercsted 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 11
of the Report, but it bas 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 Purncah 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
Torest Party of the mapping of the Madras Survey Department. At Banga-
lore the work of 8 Probatiohary 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 Luperial and Provincial
~ officers. In Burma the Committee interviewed the Officers in charge of No.3
(Topographical), of No. 10 (To\pographical) and No. 7 (Cadastral) Parties

Survey parties and offices visited,
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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 Superintendent 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. Colofiel 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 Calcutta included the Shillong
Drawing Offico, the Head-quariers office of the Bengal Provineial Surveys,
the Mapping Scotion of the Burma Government Printing Press, the Madras.
Survey Office, including the reproduction establishment, the Bangalore Draw-
ing Office, the Popna Photozincographic Office, the Trigonometrical Surveys
Oflice at Debra 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 Jobn Farquharson’s being obliged
to proceed to England at thc rame time.

Limited timoo at Committeo’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 cone
densation and in the avoidance of repetition had more time been available.
They have been obliged to prepare it in eircumstances of great pressure.



CHAPTER II.

—r———
Historical.

A.—GENERAL,

8. Before we procecd 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 tbe manner in which its organisation has been
evolved may be made clear, and that a general 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 account are to be
found chiefly in the annual reports of the Department, or in the Memoirs
of Markham and Black on Indian Surveys, and in the article recently prepared
for the Imperial Gazetteér. They are loss complete in the case of topograph-
ical surveys than could be wished; and leave many pointsin doubt on which
_it would have been interesting to have definite information, such as the reasons
which determined the adoption of the various scales—the 1” for the Indian
Atlas, the 17 for topographical surveys generally, and the 4” for revefue
surveys. The Trigonometrical Branch, with which we are less concerned,
appears to have fuller materials for its history than the Topographical, and it
may not be out of place hore, at the very commencement of our report,
to emphasize the advantage which the former branch has had, in having, at
least up to 1882, a definite scheme or programme always before it, which it
was left to carry out, undisturbed by the exigencies of the moment or the
requirements of loeal authorities ; while the topographical mapping of the
country has never been carried ont on any definite system, the maps being the
result partly of carly reconnaissances, partly of direct topographical surveys,
partly of compilations from the surveys made by revenue or, in later days, by
cadastral parties. The want of system (which hasbeen imposed on the Survey
Department by the varying requircments of different parts of the country,) has
led to an immeuse amount of patchwork, and renders it difficult now to give a
connected account of the topographical work accomplished, With some of the
unfortunatc results of this absence of method we shall deal more {ully in

chapter VI of the report.

9. The first official recognition of the neccessity for a Survey Department
in India appears to be the appointment about
1763 by Lord Clive of Major Rennell (sub-
sequently known in Europe as the greatest geographer of his day,) as Sur-
veyor-General ; but though Rennell’s surveys and those made by the route
surveyors, who followed him, and who explored diffcrent parts of the country,
as it was opened up by military expeditions, did much to advance the know-
ledge of Indian geography, it was not till the beginning of the 19th century
that the survey was placed on a scientific basis, and the foundation securely
laid of the great work which has since been carried out. The necessity
for some such mecasurc was not long in making itself felt in a couuntry of the
extent of India, and even so carly asin the time of Rennell’s immediate
successor, many contradictions and absurdities were found in the various
gurveys which had been made, and enquiries were set on foot as to the hest
means of co-ordinating the work of surveyors in different partsof the country.

Preliminary.

Commencement of survey work.
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10. Rennell’s work lay entirely in Northern India, but it was in Madras
that the earliest steps were taken to
provide for the topographical surveyor
a scientific basis on which to found his work, and to inaugurate, within
20 yoars of the commencemont of a similar work in England, a Great Trigo-
nometrical Survey of the country. Measures for the cxploration of the
country were at the close of the 13th century heing energetically pushed on
under the administration of Tord Wellesley ; and proposals by Major
Lambton, of the 33rd Regiment, for a “ mathematical and geographical * sur-
vey of the peninsula received the support of Sir Arthur Wellesley, and were
approved . by the Government of Madras. Lambton’s operations, . which
commeonced in 1802 with the measurement of a base line in Madras, had, by
the time of his death in 1828, extended over a largo part of the south of the
Peninsula, and their importance had been recognized by the transfor,
in 1818, of their control, under the. name of the * Great Trigonometrical
Survey,”’ to the Government of India. "The10th of April 1802, the day on
which Lambton commenced the measurement of the Madras base line, is the
~date on which the survoy of India was really begun, all the work executed
beforo that time being of a scattered nature, unconnocted except by astrono-
mfoal observations and plotted without reference to the figure of the earth.

The Great Trigonometrical Survey.

11. About the same time another officer, Colonel Colin Mackenzie, who
had alrcady carried out some survey work
in Madras, was appointed to conduct
the topographical survey of Mysore, whish he bascd on a triangulation of his
own. In 1809 ho was made Surveyor-General of Madras, and subse.
quently, like Lambton, was removed to Calcutia and became Surveyor-General
of India. The two posts were thus at this time entirely. distinet,

Topographical work commenced in Mysore.

It was apparently on Colonel Mackenzie's initiative that the Madras
Military Institute was founded, where many of the officers were trained, who
conducted the surveys on which the Atlas sheets of that Presidency are still
to a large extent based. The whole of India south of the Kistna, including
Goa, Coorg and the Native States of Cochin and Travancore, was surveyed in
the first quarter of the century in sufficient detail to allow of the publication
of the results in a map.on the scale of four miles to the inch, and the survey
of Hyderabad, destined to coatinue with interruptions for forty years, was
commenced. In Northern and Central India and in Bombay survey opera-
tions were also prosecuted, but as these have been completely superseded by
later surveys it is unnecessary to mention them in detail.

12. The dates of office of the Surveyors-Greneral and Superintendents of
the Trigonometrical Survey up to the
final amalgamation of the Survey Depart-
ment, and of tho Surveyors-General thereafter wore—

The Surveyors-General of India,

Burveyor-Goneral of Bengal, Saperintendent, Trigonometrical Survey.
1763-1777 Major Rennell.

1777-1788 Colonel John Call.

1788-.1808 (?) Colonel Wood.

1808-1810 Colonel Colebrooke.

1810-1814 Colonel Garstin.

18141816 Colonel Charles Crawford.

1816-1821 Colonel Colin Mackenzic. Colonel Lambton .., 1818-1828,

1821-1823 Colonel J. A. Hodgson.



Surveyor-Genoral of India. Superintendent, Trigonometrical Survey.
1623-1827 Colonel Valentine Blacker.  Sir Gecrge Everest ... 1823-1830.
1827-1829 Colonel J. A. Hodgson. )
1880-1843, Sir George Everest, K.C.B., K.A. 18380-1848,
1843-1861, Major-General Sir Andrew Waugh 1843-1861,

1861-1878, General . L, Thuillier, C.S.1., R,A., General J T Walker, R.E,, 1861.1488,

Surveyors-General afler amalgamation.

General J. T. Walker, C.B,, R.E. ... 1878-1883.
Colonel G. C. DePrée, S.C. ... 1888-1887.
Colonel Sir H. R, Thuillier, K.C.I.E,, R.E. <. 1887-1895,
Major-General C. Strahan, R.E. 1895 1899,
Colonel 8t. G. C. Gore, C 8.1, R.E, .. 1899-1904.

In 1823 (8ir) George Everest became. Supcmutendent of the Great Trie
gonometrical Survey, Colonel Valentine Blacker at the time holding the post of
Suarveyor-General, while Madrasand 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 1534 the posts of the Deputy Surveyors-General of Bombay and
Madras were abolished.

13. Sir George Everest’s most momorable work was accomplished in his
capacity as Superintendent of the T'rigono-
metrical Survey, in remodelling the system
of triangulation, and laying down the lines on which for over half a century
it was destined to proceed, and in camapleting the moasurement of the great
meridional arc extending from Cape Comorin to the Himalayas.

Sir George Everest’s work.

The historian of the Department states that in Evercst’s time, owing to
the absorbing nature of the Surveyor-General's scientific work, ¢ the progress
of the geographical delineation of the country languished in some degree ”;
and though this statement requires some qualification, it appears to be in the
main correct. It was found impossible to introduce in “topographical work
the same unity of system as was securod in the trigonometrical branch or to
lay down a definite programme for the prosecution of the work, Revenue
surveys on the large scale of 4” to the mile werc “undertaken in * the richer
portions of British districts as an aid to the operations of the scttloment
surveys.”” They appear to havo been commenced in what are now the Cis-
Sutlej districts of the Punjab, and in the upper districts of the United Prov-
inces, and to have been extended about 1837 to Bengal, where in many
districts they still form the only basis of the existing maps. In the United
Provincess after 1834 they were reduced to mere delineations of district
boundaries, and in many cases they werc without any scientific basis, as they
preceded the trigonometrical survey.

Topographical surveys, of which little or no results now remain, were
carried out in Bundelkhand, the Saugor and Nerbudda territories, Ganjam
and Orissa, and Sylhet and Cachar. A number of districts in Madras wero
resurveyed, and the survey of Hyderabad was continucd.

14. The revenue survey work eventually assumed so much importanee
that, during the Surveyor-generalship
of Sir Andrew Waugh, it was placed
under a separate Superintendent, Colonel' Thuillier being appointed to this
charge in 1847. Under his direction these surveys were vigorously prosecuted

Separation of the Revenue Survey.
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during the remainder of Sir A. Waugh'’s time of office in many parts of 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 triangulation was accompanied
by a detailed survey, partly on the ¥” and partly on the 1” scale.

15. In 1862 after Sir A. Waugh’s retiremont, the Surveyor-gencralship
was again separated from the superin.
tendency of the trigonometrical survey ;
Colonel Thuillier being appointed to the former and Colonel Walker to the
latter pbst. 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 conducted
under the general control of the Superintendent of the trigonometrical branch.

Separation of the Trigonometrical Branch.

16. In 1864 an claborate report on the Survey Department was prepared
Colonel Dickens’ Report on the Survey Depart- hy Colonel Dickens, R.A., apparently
ment of Indie. as the result of some application for
increased establishments, and to this reference may be made, if nceessary, for
much information as to the early history of the department. 1is report
gives indications of the idea that topographical surveys would soon come to an
end, and might within British India be left under the control of Local Gov-
crnments.  Iis own views as' to the organisation best adapted to the
requiroments of survey work are given in paragraph 53 of his veport as fol-
lows :—

“ The best organisation to meet the case seems to be one which shall place the Surveyor-
Gencral in the position of a consulting officer to the Government of Tndia, in regard to all -
branches of the surveys, and charged with all general compilations of gengraphical materials,
that the Great Trigonometrical and foreign topographical surveys shall Lhave their Superin-
tendent or Superintendents under the Government of India; and that the revenue and waste
land surveys and such topographical surveys asare in British territory, shall be under a
Superintendent attaclicd to each local administration. This arrapgement 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 Isay is the best general
gcheme of organisationthat I can suggest : but it cannot be fully carried out now. It may,

==}
however, be looked upon as the idea to which futura changes of organisation should tend.”

17. Between 1861 and 1878, under General Thuillier as Survcyvor-Generél,
revenue surveys were actively pushed
on in Bengal, the Central Provinces,
Oudh, Sind, Assam and Burma, while topographical surveys, gene.rally on the
1” scale, were in progress in various parts of the central billy 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 Fronticr. In 1874 the
systematic re-survey of Mysote was commenced.

General H, L. Thuillier, Surveyor-General.

In the same period the Revenue Survey entered upon a new branch of
work owing to the employment of professional agency upon the detailed
settlement survey of the country in Northern India, thencelorward known as
the cadastral survey. The commencement of this work by the professional
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department dates from 1871-72, when surveys on the 16” scale were under-
taken in the United Provinces, of the probable value of which the Surveyor-
Genoral expressed the following opinion :—

@ T believe that an immense saving of expense will be effected in the end by doing away
with the constant remeasurements for irrigation canals, railways, roads and other purposes,
which are now perpetually being made in an irregular, unsatisfactory and expensive manner
for emergent engineering objects.”

Meanwhile in other parts of the country rovenue surveys on the old
system were in progress, and revenue survey partics werein many cases
diverted to topographical work. Scveral districts of the Punjab were sur-
veyed on tho 4” scale, the survey of Bahawalpur was completed, and two
revenue parties were transferred to undertake topographical work in Bombay.

18. About this time it was assumed that the work of the Survey Depart-
ment was approaching completion, and
that the difficulty to be encountered
after a few years would be not to find establishments for the work,
but to discover work for the establishments. The actual steps taken in
consequence of this policy and of the pressure of financial difficulties,
we shall describe separately, but it may be convenient here to stato how
far the topographical survey of the country had progressed up to the
time when financial pressuro began to be applied, and all branches of
the department were amalgamated, and also to give some description of
the character and cost of the operations. The necessary information is to
be 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 Benarcs Division
in the United Provinces, and the Tenasserim Peninsula in Burma. The
rest of the country is shown as having been surveyed as follows :—

(1) 0Id or local surveys—Iyderabad and Pegu.

(2) By the Topographical Branch—Eastern Rajputana and Central
India; the southern and eastern parts of the Central Provinces ;
Baghelkhand and Chota Nagpur ; a portion of the country be-
tween the Indus and the Jhelum; part of Mysore; the Garo,
Khasia and Naga Hills and Manipur.

Topographival work accomplished prior to 1878.

(8) By the Revenue Branch—Sind; the Punjab—practically all, except
the area referred to above; Kohilkhand, Oudh and Bundelkhand ;
the central portion of the Central Provinces ; Bengal, including
Orissa and Chittagong and parts of Chota Nagpur; also appa-
rently part of Ganjam ; the Assam Valley; a portion of Bombay.

(4) By the Trigonometrical Branch—the north-west Ilimalayas (includ-
ing Kashmir) from Baltistan to Kumaon inclusive ; the greater
part of Gujarat.

"The amount of detailed survey accomplished during Geueral Thuillier’s
connection 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 out during his incumbency as
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Surveyor-General since 1861 and as Superintendent of Revenue Surveys
gince 1847 :—

Area, Cost including triangulse
8q, miles tion per sq. mile.
Rs,
Topographical surveys from 1860-61 chiefly on
the 1” and 3" scales 291,354 20
Revenue surveys since 1845-46 chleﬂy on the
4” scale 493,293 3%

the total, with the addmon of 12,000 square miles of cadastral work, ap-
proaching 800,000 square miles, or more than half the whole area at that time
of India including Native States.

It is right to add that General Thuillier, in showing how much had been
done, made it perfectly clear that the maps already prepared would not suffies
for the growing wants of the country. Resurveys on larger scales and in
more minute detail were certain in his opinion to be required. ¢ The present
generation,” he said, « eannot possibly foresee any termination for the labours
“of a skilled department like the one at present employed, and which has
“ been raised and trained with such infinite labour and expense.”

19. On January 1st, 1878, the three branches of the Survey Department—the
Great Trigonometrical, the Topographical
and  the Revenue—-which had up to
that time been virtually separate departments, each with its own cadre and
establishment, were amalgamated. ‘The reasons for the amalgamation, with
a desoription of the duties of the vdrious branches of the Survey, may be'given
in the words of the Surveyor-General which afford a clear indication of the
want of system to which we have already referred :—

“ Originally, when the three departments were first formed——which was at different timeg—
the duties which each bad to perform were sssentially distinet. ‘I'he Trigonometrical Survey
was required to form the basis on which all surveys of interior details were to rest, and the
framework within which they were to be connected and fisted together., The Topographical
and Revenue Surveys were to furnish the interior details ; the former was to survey, by the
method of plane-tabling, the wholo country, including Native States and British territory,
with the exception of the richer British Districts paying a large revenue; these districts
devolved on the latter and were surveyed on a larger scale, and by a different modus operands,
which was better suited for the determination of exact arcas, in order to meet the require-
ments of the Revenuecand Settlement officers, In course of time, however, work which was
originally intended to be undertaken by only one of the thrce Departments had come to be
undertaken, to a greater or less extent, by the others, The Great Trigonometrical Survey
was approaching completion, and for many years a large proportion of its surveyors and higher
officers had been employed in topographical surveying on various scales ¥ *  * %
The Topographical Department, though originally intended for ths execution of the
Primary General Survey of India, had similarly to undertako detailed surveys on large, as
well as preliminary surveys on small, scales, The Revenue Department which was originally
intended for surveying the rich British districts in the plains of India, leaving the delineation
of all hilly country and difficult ground generally to the Topographical, had for some years past
been largely employed'in the topography of hill districts on a trigonometrioal basis. Thus the
duties of the three Departments had become gradually intermixed, and they were daily
becoming more 50 ; 80 that of very much of the work now in progress it is a matter of
indifference to which of the three branches, as originally constituted, the officer deputed
to undertake it may belong.”

The post of Superintendent of the Great Trigonometrical Survey was abo«
lished, and its duties were undertaken by the Surveyor-General in addition to

Amalgamation of the three branches of tho Survey.

# The rates varied from Rs. 69 in Assam and Rs. 45 in Oudb to Bs, 14 in Sind, whore a large amonnt of 1" topo-
graphical work was incladed.
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his topographioal work, while a Deputy Surveyor-General was placed in charge
of revenue surveys. The report of 1877-78 also contains a memorandum on
the nature and cost of the surveys carried out during the previous ten yoars,
compiled from the annual reports from 1867-68 to 1876-77 from which the
following cost rates, which being propared from ten years’ figures only, differ
from those given by General Thuillier, are taken :—

Rate per
square mile.
Re.
Topographical survays, 1 scale ... 2%  Tho annual averages varied from Rs, 28
to Rs, 18 for all parties, and the rates for
individual parties from Rs. 41 to Rs. 11.
Revenue surveys, 4” scale w. 58  The averages varied as above from Rs. 59

to Re, 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”
scale was admirably adapted for the purposes of a cheap first survey of India,
and as a basis for the engraved Atlas. The cadastral survey he thought to be,
for the information given, the cheapest of all.

20. In 1882 the original programme of the Great Trigonometrical Burvey
Completion of the Great Trigonometrical Burvoy, was completed’ and as topographical work
and diversion of the staff to cadastral work, was regarded as ptactically 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 issued in 1882, in which Local Governments
were invited to apply for the services of the Survey of India to conduct their
cadastral operations, and rules were issued designed to place the conduct of
cadastral surveys on a sciontific 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
gradually diverted to forest and cadastral work. For a few years, however,
there was no marked change and topographical work continued to be pro-
gecuted in the Deccan, 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.

921. In 1883-84 there were eight topographical parties and several detache

Rocont eoforosd curtailment of topographical Mentsat work. In 1886-87 the number
work. of topographical parties was the same,
but reductions were now insisted on; the tramsfer of parties to cadastral work
began, and in 1889 it was decided that the Department should be reduced by
the strength of one party every five years. In that year there were only five
topographical parties at work, and in 1890 only four. Since that date the num-
ber has risen and is now nine, but during the last 17 years topographical work
has been almost at a standstill except in Burma, Baluchistan and Sind. The
survey of 8ind has been praotically completed, and surveys in Baluchistan
and Burma have been pushed on on a fairly continuous and satisfactory pro-
gramme; in Bombay some work has been done, chiefly for forest purposes;
in Madras the topographical survey of something less than 1,000 square miles

# Revenue and Agricultural Department Resolution No, 45 (Surveys), dated éth September 1882,
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has been accomplished ; four standard sheets have been published as the result
of surveys in the Lushai country ; and three districts in the United Provinces,
which were entirely without topograpbical maps, have been survoyed. From
1883 to 1900 a party has been employed in the Punjab hills, but its mapping
work has always been in arrears, and its contributions to the standard maps
of the country are of comparatively small importance. In Burma and Balu.
chistan better progress has been made, but the programme in the former
country has lately beon disarranged by the transfer of a party in compliance
with the requisitions of the military authorities to the North-West Frontier,
while the Baluchistan party has undertaken much miscellaneous work, such
as surveys of cantonments, and in Kashmir.

22. From time to time the Survey Department has called attention to the
Unsatisfactory state of topographical maps nnd  impossibility of carrying out work that
conscquent appointmeunt of present Committee, ought to be done, owing to the enforced
diminution of its topographical strength ; and in 1901 the Surveyor-General,
Colonel Gore, mado a special representation regarding the necessity of some
scheme for keeping maps up to date, while the Punjab Government complained
of the dolay in the supply to that province of topographical maps. In 1903 the
Viceroy directed attention to the matter, and a Departmental Committee was
appointed, which reported that tho bringing up to date of the maps of India
generally was a task of considerable magnitude, and would cost at least an
additional sum of 9 lakhs for 15 years on survey parties alono. It was decided
before undertaking so large a programme to have the matter more fully
examined, and the present Committec was appointed for the purposc. The
figures and estimates of the former Committee’s report were supplied by
Colonol Gore, and, aftor examining the maps of all parts of the country,
we desire to express our appreciation of the general accuracy of Colonel
Gore's estimate of the work to be done.  We have modified his estimates to
some extent, and we propose to deal with the programmec on more compre-
hensive lines than the former Committee did; but that does not prevent our
recognising the general soundness of the advice given and of the estimates
prepared by Colonel Gore, and we have been greatly assisted by them.

23. In our report, and more especially in that portion of Part TI which des-
Appointment of & similar Committee in 1892 m  Cribes the condition of the existing maps
the United Kingdom. of the country by provinces, it will
be clearly proved that topography has been sadly neglected in the recent past,
and that the 1”7 maps of the greater part of India are obsolete. But we think
it right to point out that the Survey of India is not unique in having such
charges levelled at it. It is only thirteen years since the Ordnance Survey
of Great Britain was subjected to similar criticism by public opinion.
Owing to the complaints then made about the delay in producing up-to-
date 1” and larger scale maps, a Departmental Committee sat in 1892 to
consider what steps should be taken to expedite the completion and publica-
tion of the rovised 1” map of the British Islos, what permancnt arrangements
should be made for the continuous revision and speedy publication of the
26”, 6” and 1° maps, and whether tho maps then issued satisfied the
reasonable requirements of the public in regard to style of execution,
form,information conveyed and price. On the subjects of revision and speedy
publication, the report of that Committee (published in 1893) recommended
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the revision of the 1" maps of the country within four years, independently
of the maps on the larger scale 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 revision every 15 years. The Board of Agriculturo 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 imme:dliate commence-
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
maps up to date, and of carrying on the future work of the Survey in a
uniform and systematio manner, and we understand that since then all adverse
criticisms upon the maps from the public have ceased. The size and
ciroumstances of India preclude our making suggestions for revision at any-
thing approaching this rapid rate of progress, but wec have considerable
satisfaction in referring to the Home Committec’s report for confirmation
of many of the proposals which follow.

B.—~FINANCIAL.

24. The financial history of the Department duriag the last forty years is one
Goneral effect of financial policy of the Gorern-  Of constant schemes of retrenchment,
ment. which bave seriously affected from time
to time the prospects of the officers employed, have led to great reductions in
the superior stafT, and have, without effsctiog any other than temporary re-
dﬁot_ions in the gross expenditure on surveys, prevented the expansion that
would no doubt otherwise have taken place, and obliged the Department to
devote its energies and resources to other than topographical work.

25. Qolonel Dickens’ Report of 1864, to which allusion has already been
Reductions in expenditure imposed in 1870 and 1nade, contained suggestions for the
1875, better organisation of all branches of
the Survey, which would have involved an increase of about 6 lakhs of
rupees in the expenditure of the Department. No practical effect appears
to have been given to his proposals, but the expansion of work
led to. increased outlay and the cost of the Dcpartment rose from 173
lakhs in 1865-68 to nearly 24 lakhs in 1888-69, while the estimates
for the following year reached, according to one set of figures, the large
sum of 26 lakhs and according to anmother 29 lakhs. A time of financial
pressure was, however, approaching : reduction of expenditure was
insisted on, and in 1870 the best terms that the Department could obtain
were that expenditure should for the future be restricted within a sum
of 24 lakhs. For two years this limit was observed, but from 1872-78 to
1875-76 the expenditure, apart from subsidies received from the settlement
department for cadastral surveys, was over 24 lakhs of rupees, and further
financial pressure obliged TLord Northbgook’s Government to decit}g in 1874
that the total grant for the Department should be limited to £200,000 or 20
lakhs of rupees, the reduction to he effected by 1878. The policy of making
these continuous reductions was seriously questioned by the Secretary of State,
but the famines in Bombay and Madras increased the finanoial difficulties of
the Government of India, and unfortuvately prevcuted any reconsidera-
tion of the matter. One of the measures for effecting the necessary
cconomies was the amalgamation of the three Branches of the Depart.
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ment—the Trigonometrical, Topographical and Revenue—and & 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 Imperial Service, was reduced from 75 to 62
and their monthly salaries from Rs. 74,5600 to Rs. 57,600, while tho number
of officers in the Junior Division was reduced from 171 to 163, In 1878-79
the budget was in consoquence but little over 20 lakhs, but in the follow-
ing yedr it rose to 21} lakhs, and a discussion followed as to the classes of
work for which the grant of £200,000 (trcated as the equivalent 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 1883. But while the position was thus eased to some
oxtent, it was considered that the staff 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, and
referred to in paragraph 20, was designed
to secure the more cxtended employment
of professional agency on cadastral work, which was in many cases at the
time undertaken by non-professional agency. One result of these orders was
that the 20 lakhs limit of expenditure disappeared, because it had been
ruled that charges for cadastral surveys were outside the grant. So large
a part of the establishment, however, was.employed on such work that when
its cost was deducted, and when ihe complicated adjustments* of expenditure
in which the Survey Budget deals were made, the net charge to the Imperial
Government under the head of surveys was reduced far below the prescribed
limit, which it has never since reached. The net expenditure has boen as low
as 11 lakhs, and has never been higher than 173. During the last five years
the average has been under 17} lakhs, though the limit fixed in sterling in
15875 would now admit of an annual expenditurc of 30 lakhs of rupees.

27. But while the net expenditure chargeable to the grant of £200,000
Expansion of cadastral and forcst surveys atthe Was8 thus kept within very moderate
expense of topographicel. limits, the gross charges owing to tho ex-
pansion of cadastral and forest work steadily mounted. In 1882-83 the
Budgot provided for an expenditure of 25 lakhs; in 1885-86 the amount
had risen to 28}, and the necessity of retrenchment was again discussed.
The only remedies that presonted themselves were tho further employment of
parties on cadastral or forest work, the cost of which would fall, in whole
or part, on local Governments, combined with further reduction of topo-
graphical operations, though it may be noted that this policy did not affect
the gross budget of the Department, or modify the figures from which the
higher authorities drew their conclusions as to the possibility of effecting
retrenchments. Thus it was that, while topographical work was further cut
down, and was almost stopped outside of Burma and Baluchistan, the gross
estimates of the Department continued to increase. In 1886-87 they
amounted to nearly 28 lakhs, in 1888-89 to 31, and the average during the
last five years has been over 32 lakhs, owing chiefly to the prosecution and

'The Survey Resolution of 1882.

* Note.—We do not profess here to criticise the udjustments by which these results are arrived at. We give
the actual figures, as taken from the estimates aocepted by tho Government of India.
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extension 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,
scarcely exceeded one-half of the amount to which its expenditure was
© reluctantly cut down in a timo of great financial stress and difficulty.

28, Other measures affecting the Department were the admission of
natives of India to the Jumior Division
in 1884, and the reduction of the Senior
Division in 1893 by ten posts which were transferred to the Junior Division,
. the Imporial Service, as it was now called, being fixed at 40 posts only for
the future. These continuous reductions must havé had a disheartening
effect on the staff. Not only were tho personal prospects of officers affected
and their futuro 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 bo 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 pursuanco of the policy of retrenchment. We have
shown that the net expenditure has in recent ycars 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 objeetions taken by the Secretary of State
at the timo to the retrenchments proposed, and quoting his statoment of the
value of surveys in the development of the gountry.

Rednetions in the superior Staff,

29. In a Despatch of February 1876, the Secretary of State expressed*®
Secretary of State’s recognition of the importance 1118 Teluclanee to sanction the reductions
of survey work.
then proposed except on general finan-
cial grounds or hecause of some recent undue growth of survey expenditure,
and ho pointed out that :—

¢ The efficient organisation of a surveying party, and the acquirement of the necessary
qualifications 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 ycar, 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 arc permanently decreased, and work,
which must at some time be done, remains undone, to be completed at a future date under
less favourable circumstances. It scems 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.”

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

“ no indication of any canlargement of these establishments, which ma{ not be regarded
as a reasonable 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 adminig.
tration,” S

and he went on to say :—

« T continue to 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

* Geographiosl Despatql No. 3 of 24th Febroary 1876, Quoted in Black's Indian Surveys, p. 89.
+ Geographical Desvatch No, 1 of 4th January 1877,
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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 been
a 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 aveid
further 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
complctely the possible drawbacks of the proposed economies were realised
at the time by the Secretary of State.
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CHAPTER 1IL

e pr—

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

80. The basis of all surveys executed by the SBurvey of India is the Great
The Trigouomstricsl Survey—Principal aad  'Lrigonometrical Survey which was start-
Bocondary Triangulation. ed at the commencement of the last
century, and which, owing to the extension of the fronticr, is still incomplete.
This survey has fixed a number of points all over India by means of many
gseries or chains of triangles starting from and olosing 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 sccondary 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 obseryations, 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 sapplied a number of well marked points throughout India
of which the latitudes, longitudes and heights are known as well as their
mutual bearings or azimuths, the workof the Great Trigonometrical Burvey
with regard to the resultant maps ceases, and the less scientific work com-
meuces.

The operations throughout demand the highest care and great scienti-
fic ability. The memorandum* which Colonel Burrard has prepared 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
acouracy 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 accuracy 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
in India has been fixed by the Trigono- -
metrical Survey, Chains of stations traverse the country from south to north
roughly parallel to the great meridional aro from Cape Comorin to Mussoorie ;
and these are crossed at intervals by transverse chains, More irrogular
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 oftem over 100 miles
apart. They are sufficiently close to prevent any serious error in the map-
ping of the country as a whole, but the work of the actual surveyor requires

Tortiary Triangulation.

% ¥ide section VII of Part 11 of the Report.
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to be tied within much narrower limits, and the first operation necessary when
any area has to besurveyed is to throw out from tho 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 by theodolite traverses,
which are carried at close intervals all over the country, generally following
approximately the village boundaries and fixing all the village trijunctions,
The traverses arc connected with the triangulation, the angles at all the
traverse stations aro 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 ( (D) cut in theroek itself where such exists. Intersected
points, though shown in the map, are not necessarily permanently marked on
the ground. Traverse stations or a sufficient numher of them are marked by
stone prisms, or cylinders of pottery orof corrugated iron, sunk partially in
the ground. The proscrvation of all these stations is of the greatest import-

Triangulation stations.

ance,

3. From tho data thus supplied the topographical surveyors prepare their
maps in the field by planctabling, cutting
in their positions on the planetable, on
which the trigonometrical and traverse points have already been plotted, 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 sca level of their position
by mcans 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 betwcen 1880 and 1890.
Very fow of the existing maps have the hill
features and undulations shown by even
these approximate contours, hill sketching or hachuring having been up fo

Detail surveying.

Planctabling.

Clinometer.

Contouring.
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that  time considered quite sufficient. The clinometer now enables &
surveyor easily to fix an altitude within 10 feet, and with even much
greater acouracy where trigonometrical heights or levels are numerous.

84, Topographical surveys have, as a rule, been made on thescale of 1 inch
" =1 mile, but in considerable areas, for

cales of survey.

’ example in Bombay, the scale employed

was 2” = 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 purecly 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 separatcly, but the maps
were never published on that scale.

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

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

35. Topographical maps are now issued in ¢ standard shests,” each
of which measures a quarter of a

degree of latitude by half a degree
of longitude, and covers roughly 540 square miles of country ; they have
been prepared by one or other, or by a combination of two or more, of the
following methods :—

(1) by enlargement from surveys on the §” scale (in very rare cases and
for special purposes) ;
(2) by reproduction from surveys on the 1” scale ;
(8) by reduction from—
() topographical surveys on the 2-inch scale;
(b) old revenue ’y s 5 4-inch scale;
(¢) forest » s 3 4deinch or other scales;
(d) cadastral surveys on the 16” scale, or from locally made revenue
surveys on larger scales.

The maps have all been reproduced by photo or helioszincography and are
published generally on the 1” scale, but in special cases on the 2.”

36. The rosult 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
it follows, as a 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
expenditure now required will also vary with the value of the old surveys,
and for the purpose of our estimates we divide the work to be done into the

following four classos :—
Survey—Where thero are no maps on the one-inch scale, or where there
are not sufficient triangulation or traverse data, and a new survey
will thus be necessary, we class the work as * Survey.”

Standard sheets,

Different claases of revisional operations.
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Resyrvey—Where the actual fisld survey must be newly made, but
trigonometrical data ave available, we class the work as * Re-
strvey.” In many ef ‘the aress so classed ‘the existing maps
may be expected to afford a certain amount of assistance.

Revision—W here 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 requiro considerable ‘examination in the field, as the
surveyors, working on large scales for revenue purposes, do not
always show the fopographical features with sufficient distinct-
ness to enable the compiler of the reduced map to distinguish be-
tween the features which shonld be shown and those that should
be-omitted.

Tt will be found in chapter VI that the areas, which fall under these four
heads, have been calculated after a careful scrutiny of the existing maps of
the eountry, 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 por month, and the
Surveyors from Rs. 300 to Rs. 500.

38, In 1584 the question of the admission of natives* of India to the
Adumission of natives of India to the Junior O UDIOT 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 initiative. The Government of India decided,t howevor, on grounds of
economy and of the necessity of testing the competence of natives in higher
posts, that in future onec 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 recrnited 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.
This decision, with the reasons for it, was referred to, with approval, by the
Public Service Commission of 1886-87 three years later.

Organisation in 1879,

89. The sanctioned organisation of the Department at the time was
described by the Commission as consist-

Organisstion in 1886. . N
ing of the following staff :—

Number of
officers.

Administrative Staff 3 Surveyor-General and two Deputies (Re-
venue and Topographical Branches).
Deputy Superintendents 82 in four grades.
Senior Division
Asgistant " 17 in two grades.

Surveyors 50 in four grades.
Junior Division
Assistant Surveyors 85 in threc 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
statutory definition only.

+ Revenue and Agricultural Department letter No, 683-S., dated 11th December 1884

[18urC] ' H
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The officers of the Senior Division were partly military and partly oivil
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
_ Recommendations of the Publie Service Com- number of Royal Engineer and other
iR 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 distinet branch of the
service, with pay, furlough and pension adjusted to the requirements of a
gervice so recruited. A further suggestion made was that the posts then held
by the Junior Division should be amalgamated with some posts surrendered
by the Senior Division, 80 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 sclected 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=

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

The Imperial Service was to consist of officers who had been either
transferred from the Army or recruited directly from England, and future
appointments to it were to be made by sclection 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, consiituted the new Imperial Service. The line
between {he Provincial and Subordinate Services was drawn immediately -
below the existing Junior Division, which, with the ten appointments transe
forred from the Benior Divisior, formed the new Provincial Service, The
Subordinate Service remained, as regards appointments, grades, pay and re-
cruitment, in every respect on the same footing as before.

Reorganjsation of 1895.

# Resolution No. 6-64 (Land Surveys), datod 27th March 1890
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The effect of the reorganization was as follows :—

-— — — Old strength, Neow strength,
Rs. Ra.
| Surveyor-General ve - 1 at 8,000 1 4t3,000
Deputy Surveyor-General e 1, 2200 1,, 2,200
& | | Superintendents * .., ... | 1et grade wel 3, 1,800 38, 1,600
;g Ditto - w [20d | 7 1,300 6, 1,300
E‘i Deputy Superintendents v [1st wo| 94 1,000 7 » 1,000
K Ditto wei20d w| 2., 850 7, 850
Aecsistant Superintendents st , |10, 600 7., 600
L Ditto v} 2nd ,, .| 10, 500 8, 600
Total e cen 55 4-(-) .
(| Extra Deputy Superintendents ., { 1st grade e - it '; at 800
Ditto v | 20d e Nil 3, 650
Extra Assistant Superintendents ... | lat ,, .| 8at550 8, 550
g Ditto o | 20d et B 4 BOO 6 , 500
E Ditt v |31d o] 7 450 8 ,, 450
%n Ditt> oo | 4th o, oo | 10 ,, 400 18 ,, 400
'E Ditto wes | BthT 115 ,, 360 16 ,, 350
é Ditto oo | 6th .. | 20 ,, 300 20 ,, 3C0
Sub-Assistant Superintendents ... | 1st -, o 23 ,, 200—10—250 | 22 ,, 200—10—250
Ditto vee | 204 o | 24 4 160=8—200 24 ,, 160—8~—200
L Ditto e 1 8rd. wr | 26 ,, 120~8-160 26 ,, 120—8~160
Total o-ane I;é at an average pay 1-:2 at an average pay
of Ra. 272 per of Ra. 203 per
mensom, mensem,

Financially the result was that, while the total number of appointments
remained at 182, the monthly cost was reduced from Rs, 82,727 to Rs. 80,626,
thus offecting an annual saving of Rs, 25,200.

Wehave given the above figures in detail because the sanctioned strength
of the Imperial Service still remains at 40, though there are actually at Ppresent
42 officers employed, as the process of transfer of 10 posts to the Provincial
Bervice is not yet complete. Some additions have been made to the Provincial
Bervice, the sanctioned strength of which is now 159, The officers of this
Bervice 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 gagetted.

42. The method of recruiting oflicers of the various classcs is as follows :—

Imperial officers are recruited from the Royal Engineers, the Indian

Recruitmont—Trperial Servico, Army and in special cases from England,
by direct appointment by the Becretary
of State. There are also in thisbranch of tho Service at the present time four

officers transferred from the Bombay, Madras and Forest Survey Departments.
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Royal Engineer officers are eligible for appointment after their srrival
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 arc eligible after final admission to the Indian
Army, and are appointed on probation for one year, at the end of which
time they must pass a departmental oxamination ‘before they are finally
admitted to the Department.

Royal Engineer 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 rccruited after examination in India.
Candidates receive permission to sit for
the examinations (which are held simul-
tancously at centres convenient to the candidates,) from the Surveyor-
General. They were at one time, if natives, required to have taken a degres
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
natives tho 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, i.e., in accordance with the marks obtained ; the Surveyor-
General, however, has the right to select from those qualified, the candidates
who, he considets, for other than actual book knowledge, aro likely to prove
the more valuable officers, On the 1st of January 1905 there were in the
Provincial Service 25 natives. The highest of these were in the 5th grade of
Extra Assistant Superintendent on Rs. 850 per month. Of the twenty-five,
twelve had been promoted from the subordinate ranks into the Provineial
Service, and thirteen appointed to it direct, but of thesc 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.

Recrnitment—Provincial Service.

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

44. The Subordinate Scrvice is purely native and is not a 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, etc. 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 entircly in the hands of the Surveyor-General.

Recruitment—Subordivate Service,

According to the evidence given to us, men of the subordinate service are
usually enlisted as apprentices by the officcr 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 alksuch men at Dehra under the super-
vigion of the Superintondent, T'rigonometrical Surveys, and officers in charge
of parties were directed in the first instance to indent on him for trained
men, or to send to him for training mon whom they had themsclves enlisted,
The local enlistment and training of apprentices were not allowed, exocept in
specal circumstances, and with the sanction of the administrative officer,
These orders, we are informed, are no longer in force, and we refer to them
to point out our objection to any such restrictive system. Ifan extonded:
programme of work is sanctioned, it must be part of the policy of the De-
partment to enlist surveyors locally as far as possible, and we have observed
with satisfaction that to somc extent this is now dome, a certain number of
Burmans being employed in Burma, of Madrassis in Madras, and so on. We
are in favoux of giving officers in charge of parties a -free hand to enlist the
best men they can obtain and to employ them on the temporary list, training
them in the parties on drawing work during the recess and in the field there-
after. Whether the eostablishment of training contres may eventually be
necessary is a question we would leave for.the future, At present we do not,
find that any elaborato organisation for the purpose is necessary, and would
leave the present systom of recruitment by each party in force.

45. The distribution of the Tmperial and Provincial Staff and also of sur-
veyors and sub-surveyors on January 1st,

Distribution of present ataff.
1905, was as follows :—
BURVEYORS AND SUB-SURVEYORS.
Imperial Provineial
— Officers. Otcere,
Permanent. Temporary.
Head-quartere (including Drawing 5 17 ‘o
Office, but excluding Superintend-
ents of Trigonometrical Branch
and Forest Surveys).
Trigonometrical Survay 8 15 2 4
Cadastral Surveys ... 5 38 42 111
Forest Surveys e 4 18 91 109
Frontier and Military Surveys ... 6 13 29 18
Topographical (other than frontier) 7 81 56 66
Under instruction ... 2 20
On leave o 4 1
Vacancies 1 6
Total . 42 159 220 808

An acconnd by the Suryeyor-General of the duties of the different officers
of the Depsrtment, and of the system on which survey parties are orzanised,
will be found in Appendix A to this report.
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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 how 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 ; the
arrangements vary from province to province, and range from complote ‘depen.
dence upon the Survoy of India to entire independence of that Department. Tt
is necessary, therefore, to refer to the different systems in force before setting

out our conclusions.

47. Madras has its scparate Survey Department which has under-
gone some reduction in recent years,
and which may be further changed in
connection with measures for the reorganisation of the Land Records staff,
The establishment is controlled by a Superintendent, who works under the
Board of Revenue in the Settlement Branch, and has under him 3 Deputy
and 12 Assistant Superintendents,

Cadastral surveys in Madras.

The gross cost of the Department in 1903-04 was Rs. 6,60,000, and the net
cost after deducting recoveries on account of the survey of proprietary estates
and of work done for District Boards, was Rs. 3,80,500.

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

suocessiul.
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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 distriots 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
enquired particularly into their methods
of working. In Mysore the existing topographical maps are quite good
enough for 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 to be of any assistance in connection
with a topographical survey. ‘

Cadastral surveys in Mysore and Hyderabad.

49. All cadastral work in the Central Provinces is performed by
local agency, working on traverses made
by professional parties. Apart from the
traversos, the work is done entirely independently of the Survey of India,
though some members of the Provineial branch of the Survey Department
have been placed-at the disposal of the Administration for its assistance in
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 ficld. The local mapsare utilized with benefit to the economy
of the operations, but the country is not one in which cadastral work can
greatly facilitate a topographical survey.

Cadastral surveys in the Central Provinces,

50. The Presidency of Bombay formerly had a separate Revesue
Survey Department which, after some
discussion, was finally broken wup in
1901, after having been employed since 1847. During that period the
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 assessmont 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.

Cadastral surveys in Bombay.

'~ 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 correot.
joined together, and it was agreed that the expense of tho operations wi
greater than the making of a new survey. The existing topographical mag
in this Presidency were in consequence prepared, and they can now }
revised without reference to the work of the former Bormbay Survey Depart,

ment.

651, Inthe Punjaband North-West Frontier Province all cadastral work
Cadaatral survoys in the Punjab and North-Wem 18 carried out by the Settlement Departy
Frontier Province. ments without any assistance from the
Survey of India, except in some ¢ases where the work has been preceded by
a professional traverse. Groat attention has always been paid to the training in
survey of local establishments, and to atilising for survey purposes the services
of patwaris, who aro a well paid and, on the whole, intelligent set of men. A
method known as 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
may make within narrow limits. 'I'he system is not a professional one, but
the village maps have been found sufficiently 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 ecadastral opcrations which it ought
to. precede. One advantage of the square system appears to lie in enabling
a eomparatively 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 patwasis, 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
settlement the procedure was carried a step further, and the Survey
Department 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
sarvey with the record of rights and statistical statements fell at Rs. 226 and
Rs. 178 per square mile resPeotwely, the cost of the cadastral survey and
reoord of rights, excluding statistics, being in the Basti district Rs. 184.

Cadastral surveys in the United Provincqs.

Before these settlements were finished, the question of devising means
both to simplify and to cheapen the operation of reassessment, had been undar
oonsideration, and the assistance of the Survey Department was dispensed
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 agenoy, 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 tho 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 survoy was made, the patwaris being now trained to act as surveyors,
The cost rates of such surveys, from which the pay of patwaris is excluded,
have varied infPecent 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
satisfaotorily in the compilation of topographical 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 is in charge of an Imperial Drawing
OfBce 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 Records work than in carrying
out new surveys. The cadastral work of these Provinces has, however, for the
present come to an end, and in districts now coming under re-settlement
it hasbeen found sufficient to use tha 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 now being prosecuted on a large
scale. The operations arc directed by an
officer of the Survey of India under thetitle of Superintendent of Provincial
Burveys, and the establishment is entirely recruited by and oficered from the
Survey of India. The Board of Revenue settle the programme and the Superin-
tendent is responsible to them for carrying it out, and to the Surveyor-General
for kecping 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 district in Bengul a cadastral survey is being carricd on under
thesupervision 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 ratesto 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.

Cadastral surveys in Bengal.
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The arrangewents for meeting the cost of cadastral work are peculiar
in Bengal. Elsewhere the Local Government is liable 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 local
agency with the assistance latterly of
Provincial officers of the Survey of
India. For the preseut, however, such surveys are practically at an end,
and no further cadastral operations on a largo scale are likely, unless it
be decided that the districts of Cachar and Sylhet should be surveyed. A
small Drawing Office is maintained at tho cxpense of the Imperial Government
atShillong for the preparation of topographical from cadastral maps ; but
the cadastral surveys in this Provincs are frequently so fragmentary that the
standard sheets prepared from them are useless, and the retention of the office
at Imperial expense appears to be unnecessary. The Vandyke process has
recently been introduced for the reproduction of village plans.

Cadastral surveys in Assam,

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 placed
at the disposal of the Local Government for that purpose, its expenditure
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 comple-
tion in 1904, The cstimates of the time required for this work vary, and
there are some large tracts still to be surveyed in Thayetmyo and clsewhere,
for which the services of the professional party may be required ; but unless
the programme is extended, it would seem probable that in five or six yoars
the work will come to an end.

Cadastral surveys in Burma.

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

Owing to the nature of the country, the work is much more expensive in
Burma than in Bengal. 'We have no figures of the cost per district, but the
following rates for the work done in 1901-02 appear not to give an excessive
estimate of the outlay :—

Upper Burma.~Traverse survey Re. 57, Cadastral survey Rs. 115 ... Total Rs, 172,
Lower Burma.— Do. 172, do. 209 ... do  881.

Some simplification has since been introduced into the procedure, but
where scattered blocks arc made over to the Department for survey, the cost
must necessarily be high when worked ouf on the area actually surveyed in
detail. Last year we arc informed that in one district, where distant and
scattered blocks alone had to be surveyed and connected by traverses, the
rate rose to over a rupee an acre.

The maintenance of maps and the survey of extensions of cultivation
(known in Burma as *‘Supplementary ** survey,) are amongst the most import.
ant of the dutiesof the Land Records Department. Annual surveys of cultiva-
tion arc required in Burma for assessment purposes, and the Land Records
Department is more strongly organised for survey work than in any other
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Province; while suitable arrangements have heen made to give the staff an
extensive fraining in actual survey work. The Director of Land Records
has an assistant, who was formerly a Provincial officer in the S8urvey 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-
dents, and appear to give satisfaction. Application has recently been made to
increase the stafl 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 survoy 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 survoys are extensive, the work should ordinarily be left to the Survey of
India parties, while the Land Records Dopartment 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-
tral surveys. It doesnotappear, as far as we can 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
such work as remains to be done, is small in extent or is of a character for
which the Local Government is itself prepared to arrange independently of

the Survey of India.

Extent of future cadastral programme.

57. The question of utilizing cadastral maps made in the future for topo-
Cowmparison of the various systems of cadaatral graphical purposes 1s therefore not one
-aurveys. 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 isno
question of training alocal agenoy 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.
Tt ensures that the work is up to the best professional standards, and it allows
of the gradual perfecting of the organisation in all its details, a most important
matter from the standpoint of ecomomy. It stands to reason that a
trained establishment, moving on regularly from distriet to district, must gain a
facility in exceution on the part of subordinates, and an expericnce of organisa-
tion on the part of supervising officers, that are lacking when the greater part
of the establishment has to be trained, as each new district is taken up. The
excellence of the arrangements now 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



32

the acoounts in these Provinces of the pay of patwari-surveyors is taken into-
consideration. It is only, however, in Bengal that the conditions we have
referred to above apply fully; and while we are decidedly in favour of utiliz-
ing professional agency in the supervision of cadastral work in such conditions,
we recognise that circumstances are very different elsewhere, and would leave
Local Governments a free hand in deciding whether to utilize such agenocy
or not.

With reference to the organisation of Land Records Departments, we
may also state that by far the most complete and efficient, in so far as
survey work is concerned, is that of Burma, and its officiency is no doubt
largely due to the extent to which it is officered from the Survey of India.
The Local Government would greptly regret to see this source of supply
jnterfered with.

5S. As regards the utilization of cadastral work for topographical purposes,
Utilization of eadastral surveys for topographical it has been assumed up to quite a
mps. recent dcate that, when surveys were
conducted on the large scale of 16” to the mile, no further survey operations
for topographical, or indeed for any purposes would be required. In the
Punjab, where these maps were made by non-professional parties, it was
recognised from the beginning that some slight amount of supplementary
survey was requisite, but elsowhere this was not the case; in the United
Provinces from an carly date, and in Bengal from the date of commence-
ment of cadastral work, reductions of the professionally prepared maps on
the 16” scale were used for the preparation of standard -sheets without any
further examination in the field. The experience of Burma seems to have
first originated doubts on the subject, and these were confirmed when it
became possible to compare cadastral compilations with previous topograph.
ical surveys of one and the same tract asin tho district of Meerut. The
course was then adopted of publishing maps reduced from cadastral
gurvoys as ‘“preliminary editions,” the production of a final edition
being indefinitely postponed. We do not find it possible to lay dowm
definitely any criterion by which to determine the stage at which a
cadastrally prepared map is of so little use to the topographical sur-
veyor that it is superfluous to go to the cost of making a reduction, and
we can only indicate in general terms the advantages and disadvantages of
relying on cadastral maps. It will be understood that, even if no divect use
can be made of cadastral maps, the fact that an accurate traverse survey has
becn made, will always be of material assistance to the topographer owing to
the number of fixed points which it gives him for his work.

Advautsges of making uso of cadastral maps. . 59. The advantages of usmg reduc.
tions from cadastral maps are two—

(1) Economy.

When a cadastral survey has been made, (the cost of making it is for our
present purposes irrelevant,) the further process of reducing the results and
combining them into a 1” map in level districts is very cheap. Major
Crichton in Bengal puts the cost at Rs. 2'2 per square milein a well-organised
establishment, and does not think it should in any case exceed Rs. 89,
Captain Coldstream’s calculations point to Rs. 8 as a fair rate in the United
Provinces and Captain Tandy gives Rs, 2'6 for the Punjab. In flat level
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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.

Tt is admitted on all hands that a map on the 1” scale prepared by
reduction from any reasonably good survey on the 16” soale is better than
one prepared from direct survey on the 2” scale ; and much better than one
prepared from a I” survey. Allthe officors we have met, who were using
cadastral reductions, considered that their work was bhoth 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—

(a) 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-
graphioal survey must be carried out up to the margin of the
sheot—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) Speoial.—Cadastral surveys do not necessarily extend beyond the-
culturable area. Hilly country, for instance, may be marked as-
such—* Hill ” 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 make
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 cxtent
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
gettlement 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



34

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 Pros
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) Distinclive nature of the two classes of survey.—DLastly, 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 remarks of Dr. Stein, the explorer.
Dealing with Trans-frontier sheets, which include portions of British
districts, he says:—

“I can recoguise a considerable supcriority as regards ampleness and accuracy of
topographical detail in those portions which have been surveyod by Officers of the Survey
Department of India during the Frontier expeditions from 1895 to 1898. 1 can trace the
superiority of these surveys, e.g., to portions of the Peshawar District mapped on the basis of
revenue survoys, not merely in the moro carcful delineation of the natural features of the
ground (hill slopes, streams, ctc.), but also in the marking of inhabited sites and minor
lines of communication. Considering that the time and opportunities available for correot
surveying during those expeditions, were far more limited than in the case of the old District
Survey over adjoining ground inside the border, T can attributo the superiority of those

trans-border surveys only to the fact of the truc purposes of a topographical survey having
been more carefully kept in view in their case.’

This drawback is of comparatively little 1mportance in the plaius of Upper
India, but clsewhere it affects the maps detrimentally.

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

Assistance to be dorived from cadastral maps ia . 1O&P™® attached to our report, the extent to
tho topographical revision. which we consider that cadastral maps
will be of assistance in the revision of thie topographical maps of the country.
In the greater part of the plains of Upper India we are of opinion that the
cadastral maps will be of tho greatest use, and that a slight and incxpensive
‘examination of the reduced maps in the field should suffice to allow of the
production of excellent topographical maps. But in tho rest of the
country the maps cannot be used in the same simple fashion, and it must be
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 agency
employed in supervising the preparation of cadastral maps for the main-
tenance of topographical maps, the question is not likely to arise under our
proposals, as we do not contemplate any intermediate arrangement for revising
such maps.

62. From the account given above it will appear that 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 India, control-
led by the Local Government, and that in most cases the surveys are executed
by local agencies entirely independent of the Department. 'We arein favour
of maintaining the most complete measure of decentralisation in the conduct
of such surveys subject to the following remarks.

63. It is essential that all cadastral surveys should be accurately and scienti.
Necemsity for a scientific basis for cadastral sur- ﬁcally connected with the 890d€ﬁ0 8111" vey -
veys. of India, and we are in complete agree-
ment with the orders issued by the Government of India in 1882 that

Control of cadoestral surveys,

* Vide tho map opposite page 115, Provincial maps will be found in Segtion I of Part II of the Report,
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-cadastral surveys should be preceded by a skeleton, or as 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
Ted 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
tho necessary officers for making the traverse. For the detail survey we
think that Local Governments should have complete ‘control of the arrange.
ments, whether the work is undertaken by Survey of India parties, or is
.oarried out under professional advice or mnot. 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-
monts, however, no officers of the Imperial Department can be employed
-on the cadastral work of Local Governments without woakening 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
of professional accuracy insisted on by the Survey of India. To meet this
difficulty it could be arranged that after a definite time such officers should
either 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 bhe 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, we do not recommend any hard and fast rule in tho matter. The
Local Governmeonts are themselves the best judges whether in the circums-
stances with which they have to deal, it is or is not advisable to employ pro-
fessional assistance, if it can be made available, in their cadastral and Land
Records work.

Loan of Survey of India officers for cadastral 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 tho traverse to
the preparation of such compilations from the cadastral maps as are required

Expenditore on cadastral surveys,
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Tor looal purposes. We recognise that owing to the financisl arrangemants
made with Looal Governments, it may not be possible to give immediate
effeot to this principle, but its adoption would serve to mark the point at whidh
a distinction can best be drawn between—(1) maps required for purely
local purposes; and (2) topographical maps required for general purposes.
For the latter the Imperial Department should be entirely responsible, and
the expenditure on what we call supplementary survey should be taken asa
charge to Imperial Funds. It is anomalous, under existing arrangements, to
take only one instance, that the whole of the charges incurred on No, 7 Party’
in Burma should be debited to the Local Government, while the outlay on the
Drawing Office in the United Provinces, where reductions of cadastral maps are
made, should be an Imperial charge. Itshould always be open to the Surveyor-
General to bring to the notice of the Government of India cases in which the-
basis of a cadastral survey is not a scientific one, and, where officers of the
Survey of India are employed, they should be responsible to him for the pro-
fessional accuracy of the work. But apart from this the arrangements should
‘be completely docentralised and the Local Governments have full control both
of the budget and the programme,

66, We have been asked to report-on the degree of aeccuracy desirable ‘in
Btandard ¢f accarscy of cadastral:and topographic- ‘each class of survey. On this point Wwo
sl mape. consider that whatever is shown on a map
should be shown accurately ; and that in no case should anytbing be
shown on a map issued by the Survey of India, fer the aceuracy of which it is
inot prepared to make itself responsible. It may be, however, that by accuracy
is meant fulness of detail, and we would leave it to Local Governmentsto
determine in the case of cadastral maps to what extent the survey of details
is to be carried, For example there is no necessity, unless the Local Government
so desire, that local survey agencies, such as patwaris, should be obliged to survey
ravines or hills when the mere indication of their position on the map would
‘suffice for all revenue purposes,

67. A separate Forest Burvey Branch under the administration of the
Forest Department was first started in

Forost surveys: 1872, and in 1878, in order that its work

might be available for geographical purposes, it was brought under the
general control of the Burvey Department (exercised temporarily through the
iBuperintendent of Trigonometrical Surveys). Apartirom the surveys carried
ont by this Special Branch, some forest surveys were executed by the Imperisl
Department and others by looal Forest officials. ‘Orders as to the class of
swork to beundertaken and as to the adjustment of its cost were issued in
‘1888,* and were supplemented or éxplained in further orders issued from time
4o time. To 1809, when there were four parties engaged in forest work, three
of which were «direstly under the Surveyor-General and oneJunder the
Inspeotor-General of Forests, it was decided to -amalgamate them and place
them all under the Superintendent of Forest Burveys. 1Inthe following year
an officer of the Survey of India was appointed to that post, and in 1904
the wholo establishment for forest surveys became an integral part of the
Survey of .Indis, and it was laid down that its charges should be debited as

* Revonue and Agricultural Department Circular No. 16-F., dated 2nd July 1888,
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follows :~30 per ccnt. 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 scale 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” scales are still occasionally prepared, though all other Provinces are
now content with 4” maps. 'We saw some reason to doubt whether even this
scale was always necessary, and we therefore made cnquiries on the subjeet.
The Board of Revenuc in Madras and the sonior Conservator in Bombay
arc strongly in favour of the retention of the 4” scale, as a smaller scale would
not, they consider, meet their requirements. On the other hand in Burma we
bave evidence that Forest officers in some cases actually prefer the smaller
scale maps, and the Inspector-General, who has had personal experience of
that Province, has informed us that 4” maps are probably not actually neces-
sary for more than one-fifth of the area still left for survey ; and that for
the remainder the 1”7 maps will be preferable. The Lieutenant-Governor of
Burma also attaches more importance to pushing on the topographical
survey of the country on the 1”7 scale than to the provision of 4° maps of
forest areas, In Bengal a 4” map appears o be considered advisable.

Scale of forest surveys.

69. The following approximate statement of the areas 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 theso areas are always liable to increase as new {orests are
reserved —

Survey requirements cf the Forest Departmeunt.

Provinece. Area in 8, miles, Probable date of completion,
Bombay 2,200 : 190%

Madras 3,500 1909 or 1010

Assam 550 \l

Beogal v 3,200 |

Berar «700 ?' 1810

Burma 5,050 J

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 scattcred charac-
ter of the forest blocks with which they deal. No separate block is surveyed
by the Survoy Department, unless it has an area of at least 10 square milcs,
but even with this limitation, the work is of an cxtremely patchy character,
and we think it a matter for the serious consideration of the Government of
India, whother the large expenditure 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-
veys should be brought to a close as soon
as possible, in order fo admit of the con-
centration of the full strength of the Survey Department on its topographical
programme. The surveys in progress are very expensive, and absorb a consider-
able part of the strength of the Department. Should they be stopped, a large
number of surveyors will be available for topographical work at once ; while it
they are continued on the present scale, not only will the total expenditure of the
Department be much increased, but there will be much greater delay in organis-
ing the parties required to carry out the topographical programme. Should
the Government of India, however, be unable to accept our recommendation, we
would suggest that the present method of adjusting the cost of such surveys
should be simplified and the following principles be observed :—

Recommendations regarding forest surveys,

(1) The cost of all surveys of forests, executed on a scale not exceeding 2
to the mile in the course of the ordinary topographical programme,
“should be borne by Imperial revenues as part of the general
topographical survey of the country. If it is so desired, a skeleton
boundary survey of forest blocks, on the scale of 4" to the mile
should be supplied by the same agency and at the same expense.

(2) The cost of all surveys of forests on a larger scale than 2° to the
mile, or made to meot the requirements of the Forest Department,
otherwise than in the course of the topographical programme,
should be charged entirely to the Forest Department.

71. The perusal of any of the Survey Reports will afford instances of the
diversion of part of the strength of parties
 Municipal and cantoument surveys. for the survey of cities, towns or canton-
¥ ments, places often of very little import-
ance, It is most undesirable that work of this description should be allowed
to interfere with the continuous execution of the topographical programme, and
we think that it should for the present be entirely excluded from the work of
the Department. The operations are of a character that canbe undertaken by
surveyors of the Public or Military Works Department, or by those of the
Land Records Department, or by retired officers, and we recommend that in all
cases the local bodies concerned be left to make their own arrangements, and
the Survey Department be not called on for either the personnel or the
expenditure involved. Exceptions to this rule, where unavoidable, can always
be made by the Government of India ; but we think that the Survey of India
should not, without orders from that Government, undertake any larga' scale
town or cantonment survey.
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CHAPTER VI
Revision of the Topographical maps of India.

72. In criticising the existing Topographical maps of India it is necessary
to make a brief allusion to their earlier
gonesis and history—a history which in
some respects we consider an unfortunate one. We have already at the
beginning of Chapter IT indicated 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.

Preliminary.

78. Like the maps of all modern nations those maps are dependent upon a
Concentration of strength in the early period of Geodetic system of triangulation. The
the survoy. history of that triangulation forms an
episode in the history of Indian science and Indian topography, of which all
Indian publie servants and especially all Survey officers should be proud. It is
an example of concentration, encrgy, and persistence in the face of a tropical
climate, physical obstacles, and pestilential tracts of country, cxtending over
more than two generations, which has nover been surpassed, if indeed it has been
equalled, in the records cither of surveying or of scionce generally. Nor were
tho 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 Iistorical 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 Governmeonts
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, which the latter had held
since 1830, and to have continued until S8ir Andrew Waugh retired in 1861,
‘Waugh scoms 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 tho reason that Major Thuillier 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.

Division of strength in the second period.

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
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district was begun, that province or distriet should for survey purposes be
treated as a whole instead of by patchwork, and should have its topo-
graphical survey completed, whether by trigonometrical, 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 province. If the full powers had been simulta-
neously employed, on the survey of the district, of all the surveyors who
were at the disposal of the Government, namely, the trigonometrical
(if necessary), and the revenue, and the topographical surveyors, it is
impossible to suppose that a complete topographical map of the distriet
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 trigonometrical branch, being left independent, con-
fined itsclf solely to geodetic objects; the rovenue survey, being left inde-
pendent, confined itself solely to the large scale survey of culturable patches ;
and the topographers, also independent, wero 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 be obsoleto and uscless, 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-
centration which was the rule in the
first period. It is uscless, 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 responsible for it.  Sufficc it to say that its effects have
continued down to the present day. For the first defect in the existing
1.inch maps of India, which strikes every one who examines them, is that a
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, which are entirely useless for
any purpose. Wo are not aware that any other country has ever published
its topographical maps in so fragmentary a condition. The samc anomaly
occurs in the sheets of the more modern forest surveys: on one shect there
may be patches of forest work, patches of cadastral work, and patches
of topographical work, all surveyed at entirely diffcrent times.

Incomplete sheets and fragmentary surveya.

Numerous illustrations of these defects will be found in the accounts
which we have drawn up of the condition of the maps in cach Province or
State, and of the manner in which they can best, in our opinion, be brought
up to date. 'We have noticed in the provincial acecounts, not only the state
of the topographical maps prepared by the Survey of India, but the measures
taken by some Local Governments to provide independently the maps or
plans, required for local administrative purposes. The accounts themselves
extend to some length and have therefore been transferred to Part II of the
Report. Here a summary of the results will be sufficient,

76. In Madras there are practically no Survey of India maps other than
Suminary of provincial accounts of topographical the 'i" Shect_s of the Atlas of India which
mayps. are based on material provided by very
old surveys, and though well executed, are now out of date. Mysore has
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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
4 continnous and systematic programme of operations. Coorg is 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 respeots incomplete, and
the same is the case in Berar, though the surveys there were in parts some-
what more recent. In Bombay the 1” maps are practically complete for the
whole Presidency and the Native States adjoining it ; but being based on sur-
veys of varying dates by different parties thoy 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 years, 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, are out of date. In the Punjab and North-West Fron-
tier Province the 1” maps, except in a very few districts, where compilations
from cadastral material have recently been prepared, are all much out of date,
the sheets are in many cases fragmentary, and much cadastral material that
might have been utilized for the preparation of new maps is unused. In the
Unitzd Provinces a few districts have reccntly been surveyed topographically,
for a few others good topographical maps that only require to be brought up
to date were prepared about twenty yearsago, but for the greater part of the
Provinces the maps are based on cadastral or revenue survey work. Theyare -
compilations made in office which lave never been tested in the field, and
which in some cases are too much out of datc 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 correction in the field to bring
them up to date and allow of the correct delineation of topographical
features, omitted or inadequately represented by the cadastral surveyors.
In the Central Provinces large tracts, including three important distriots,
have maps only on the3” 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 defles all attempts at brief deseription. In
many cases they are based on surveys sixty yoars old and are completely out
of date: almost everywhere, except where recent cadastral material has been
utilized, the sheets are fragmentary and cannot be pubhshed 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 tho 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 already getting out of date.

77. The results of our examination of the state of the mapsin ecach
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
qmodern topographical map on the scale of 1" to the mile, for the whole

4

Tabular statement of estimated cost of re.vilion.
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country are shown in tabular form in the following statement and are-
The cost-rates here given are
those given in Lieutenant-Colonel Longe’s note (Appendix A) and adopt-
ed in the provincial sections in Part II of tho report, and they are

illustrated in the acoompanying maps.

subject to a very important qualification.

They represent merely the cost

at which the Surveyor-General estimates that the work could be carried out
by thoroughly trained and organised parties working uninterruptedly on a
continuous programme ; and they do not allow for the greater expensiveness
of the work while surveyors are being trained and parties organised. The
estimate represents the minimum cost at which the work might be done,
and as we are anxious to avoid any under-estimating, we base our final pro-

posal on a higher figure : —

Rate per square

Province, Clags of survey. Area, mile, and scale of
survey,
Bquare miles. Ras,
| Survey - . ver 27,000 (2") 40
Re-survey ... . 108,200 (2% 80
Madras T v
Revision . o 16,500 | (2") 5
Total 181,700
Mysore o | Rovision ... 29,400 (1) 12
Coorg «0s] Survey : 1,800 1 30
Hyderabad o] Burvey .- " 82,700 @) 30
Berar vo.| Burvey vor vee 17,700 @ 30
(| Survey e e = 28,300 2" 30
‘ Re-gurvey ... o 4 ’80,600 2" 18
Central Provinces .
Not requiring immediate revision 12,000 .
L Total vos 115,800 .
Bombay and I Survey . 2,700 ") 12
Baroda. L] Revision . e 141,1C0 @) 12
Total 143,800
Survey - . 18,100 1" 16
Sind o
Revision ., e 84,900 (1" 2
Total 53,000
31,260 2" 75%
Baluchistan we | Survey .
98,300 1" 40
Not requiring immediate revision ... 2,740 .
Total ves 132,300 ver
Survey vos e e 52,400 1" 15
Centrsl India and
Rajputana. Re-survey... “ 156,600 @") 80
Total ... 209,000 o

Estimated cost.

Rs.
10,80,000
33,46,000

82,600

44,08,600

8,352,800

48,000

24,81,000

5,31,000
6,99,0007
14,50,800 '}»
J

21,49,800

32,400
16,603,200

17,25,600

2,71,500
69,800

O — ot -

8,41,300

——

23,44,500
$9,32,000

62,76,500

7,868,000
46,988,000

54,84,000

milita:

ortimates in Appendix

A.

#Thia rate is taken from information furnished by the Officer in charge No. 15 Party. It inoludes th
and tribal egoorts necessary in Bal oo oget of the

nohistan. Baluchistan is not included in Lieutenant-Colonel Longe's:
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Pravinee, Clags of survey. Area, Batoe per square mile,! Fgtimated cost.
and scale of sarvey,
. Square miles. Re, Rs.
Survey o 6,000 (1°) 40 2,40,009
Re-survey . 12,000 2y 45 5,80,500
44,100 ” 15 6.61,500
Punieh . 4| TP =4 e 3@ {8 (6
| | Revision e 24,600 | (2°and 1") 10 2,46,000
I Not requiring immediate revision .., 31,600% 95,000
L Total e 133,500 19,68,000
North-West an'{ Survey—Tribal area ... e 25,000} e
tier Province. Re-survey ... 18,700 (2" 45 6,16,500
Total e 38,500 6,16,600
Kashmir +os | Survey - v . 80,900 (1 30 24,27,000 )
(| Survey e e 4,200 1"y a0 1,286,000
. (hills) 13,700 (1" 30 4,11,000
Re-survey “or *+ 9 |(plains) 19,400 2y 25 4,85,000
' Supplementary . 48,300
United Provinces < 2. 12 8,17,200
Revision v v 19,800
Not requiring immediate revision ... 6,800 v
- Total 112,200 . 18,39,200
(| Survey Ao ie 26,400 (2") 40 10,566,000
Re-survey .., 49,700 2") 85 17,39,500
Bengal e d | Supplementary o 120,300 2 10 12,03,000
{ Total oib 196,400 o 39,98,5060
(| Sorvey Y 38,2C0 (") 40 15,28,000
Re-survey ... h 21,500 (I 30 6,45,000
Assam ... | Supplementary ) =7 9,400 (1) 20 1,88,000
Not requiring immediate revision .., 2,200 v
L Total ... 71,800 . 23,61,000
(| Survey ver e e 141,500 | 1" 4o 56,60,001
Re-survey ... 2700 | (") 30 §1,000
3 | Supplomentary 29,700 (1) 20 5,94,000
Burma
Not requiring immediate revision ., 88,300 - ‘e
L Total ... 257,200 v 63,385,000
Andamans o | Brvey - . 3,100 1" 40 1,24,000
Grand total for all India.
Class of sutvey, Area, Tstimated cost.
Square miles, Rs.
Survey ... . s 655,360 2,33,66,400
Re-survey ... e . 479,000 1,39,58,300
Supplementary e . 266,300 33,71,100
Revision v 266,300 26,381,900
Not raquiring immediate revision ... . 138,640 95,000
Survey—Tribal area N.-W. F, P, .., 25,000
Graxp Toran . 1,830,600 4,34,67,700

b :’ But for 19,000 square miles in the Kangra, eto., hills, a provision of Bs. 5 per square mile must be made to bring
out 1” maps. ’

. T An estimate of the cost of surveving the tribal area in the North-West Frontier Province ean obviously mot bo
givou.
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78. The total area, for the mapping of which provision has to be made in the
immediate futuve, if a complete programme
for the country is to be drawn up, is aocord-
ing to these figures 1,685,960 square wiles, and the estimated cost of the oper-
ations is Rs. 4,84,70,000 which gives a rate of Rs. 26 per square mile for work
of all kinds that is done by the survey parties. That is tosay, the estimate is
intended to includo the cost of all operations up to the time at which the fair
drawn maps are sent 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 toaccept, for the purposes of our recommendations, a
higher estimate of Rs. 5,62,30,000 which will be referred to in the next.
chapter. We have now to decide whether the Government should be advised
to undertake this expenditure for survey and drawing work apart from addi-
tional charges for roproduction and administrative supervision, and, if so, over
what period it should be spread.

Expenditure required for revision,

79. On the first point we have no hesitation in recommending that the
work should be undertaken. The expen-
diture which the Government of India
has incurred on its maps in the past has been enormous, but the value of the
work done is rapidly being lost owing to- what we cannot but regard as the
unfortunate policy of recent years. Already over the greater part of India
there arc no topographical maps with any pretensions to being up to date, and
year Ly year tho area is increasing in which revision or resurvey is urgently
called for. The great and successful efforts made by General Thuillier to
complete the preliminary mapping of the country appear indeed to have
had an unfortunate effect upon the future operations of the Department.
The impression that the Survey had practically done its work gained ground,
and 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 energios wore therefore diverted to
cadastral and forest surveys which were differentiated from topographical
work as being remunerative, and which had, at all events, the advantage of
removing expenditure from Imperial to Provineial funds. It is not surpris.
ing that in these circumstancos the Department itself basod even its topograph-
ical programme to some extent on the expressed wishes of local authorities
rather thun on any well considered scheme of the requirements of the country
at large. Only in this way can we explain the fact that topographical
parties should have been employed on such partial surveys as were carried
out with great difficulty and at great expense of the tin-mines district in
Mergui and of the remote hills of Lushai, when the districts 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. Elaborate
forest surveys have been made on the 4” scale without, so far as we can
ascertain, sufficient enquiry in every case whether they were necessary. We
have now the evidence of the Inspector-General that a 1”7 survey would in
many cases be quite sufficient for his purposes, and yet unless definite orders
on the subject are issued, it appears probablo that all forests will be surveyed
on the 4” scale as a more matter of course. The forest blocks are so scattered
that it is only in rare cases that their surveys have been actually used in the

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

The case of eadastral mape is somewhat different, but here also we are
disposed to think that the expenditure might have been more usefully in-
curred. If a cadastral 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 resultsare 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 about
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 expcrience of professional cadastral work than any other part of
India, it is now found sufficicnt for revenue purposes to base assessments on
the old unprofessional village maps, and not to incur the cxpense of a new
professional survey. For topographical purposes the cadastral maps bave
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 patch-work
which has brought the maps of the country into their present disorganised
condition. ’ :

80. The evidence which we have received as to the oxtent to which the
Reqguirements of different Departments, civil, absence of gOOd maps is felt varies grcatly
wilitary and public worke. in charaoter. For many purposes of
civil administration the absolutely essential minimum is rather a plan than a
mep—something which shall show the boundaries of all administrative units
from the village upwards, shall indicato the means of communication, and shall
show or leave room for the inscrtion of the positionof tahsils, police 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 purposes, and in some provinces it is only the excep-
tional officer who takes the trouhle 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 best that we havo received the most intelligent suggos-
tions for their further improvement.

From officers of the Public Works Department of all classes we have
received the most convineing evidence of the value of the maps of the Survey
Department, and indeed of their absolute necessity. In the Railway and Irriga-
tion Branches especially the maps are in constant use, and we have becn told
over and over again that they are indispensable. In the Forest Department
the case is the same, but for the convenicnce 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 public should not be equally
considered, and these can be 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
guidance of troops on the ground, Roads are shown that do not exist; roads
that exist are not shown ; the different classes of roads are not distinguished ;
canals for the most part are conspicuously absent, and there are other
defects which have been pointed out in detail,

81. Apart from the special requirements of different departments of the
Provision of agcurate maps an important function administration, we think it is hardly likely
of Government. . 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 are many. For the purposes of the National Government
and the State they are invaluable, as they furnish data from which may be determined the
value of projects for highway improvement, for railways, for city water-supply and sewerage,
and for the sub-division into counties, townships, ete, ete. They serve the military
departments of the Government in locating encampment grounds, in planning practice or
actual operations in the field, and, during war, in indicating the precise situations of ravines,
ditches, buildings, ete. The Post Office Department utilizes them in considering all problems
connected with the changiog of mail routes. * % ¥ ¥ Ag the outlines of wooded areas
are to be indicated on those maps, National and State Foresters will find them invaluable as a
base for clagsifying the wood lands, and recording the nature and quantity of the various
trees and the relation of the wooded areas to highways of transportation, as railways, streams,
ete. These maps are of course essential to detailed geologic studies and to investigations
concerning mineral resources, water-power and Jand reclamation.

A good topographic map renders unnegessary a special survey for each new need. Prior
to the existence of such maps every city was obliged to spend large sums in water-supply
surveys. At far less cost the topographic map shows not only these important local features,
but also the relations between the artificial features in the immediate neighbourhood, and
the topography and culture of the surrounding country, and thus broadens the scope of every
such investigation,”

82. 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 hardly any part of India that has not been sur-
veyed on some scale ; by far the greater part has been mapped on the 1”
scale, If it was, as we believe, a sound policy to incur a large expen-
diture in surveying and mapping the wildest parts of the country half a
century ago, it is a mistake to lose the 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 inaceurate, 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 accuraoy 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 have
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 irlformation regarding them is obtained,
the map is altered, and a new edition issued as showing changes made up to a
certain time. But, 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 whore 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 effacted 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 asmade, is most wasteful. 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
arrangements best adapted to the climate. Its transfer to another part of
Tndia 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 comsequence. 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 @ 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

Economy of thorough professional revision.

Importance of adhering to definite programme.
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programme. Another fertile source of confusion is the diversion of a portion
of a party to work outside its proper duties at the request of loocal authorities,
civil or military, Advantage is taken of the proximity of a party to have
municipal or other local surveys carried out ; the intended work of the party
is interfered with, although in many cases the surveys are of a class for which
it appears to be entirely unnecessary to employ the agency of the professional
department. |

In future, whatever plan may be adopted, we recommend that a definite
programme allotting to each party its own area be laid down and adhered to,
and that no change and no diversion of the party, or any portion of it, to miscel-
laneous work be allowed without the sanciion of the Government of India—a
sanction which should, we think, be given only for the strongest reasons.

85. As regards the period of survey, we think that in view of the estimate
of cost that we have accepted, the period
allowed for the revision of maps or the
survey of the country, as the case may be, must be extended to 25 years. A
shorter period will involve a greater outlay than we think the necessity
of the case requires; and as additional parties would be required, it would
throw a greater strain on the organisation of the department.

Period required for revision.

86, In paragraph 2 (1) of the Resolution appointing the Committee
o the last two points referred to are e
rder of urgency.

(1) the order of urgency, of the maps required, and (2) the arrangements for keeping
up to date the topographical maps which exist or are to be prepared.

The proposals which we shall make render it unnecessary for us to go into
these matters in any great detail. There can be no question that military
considerations must take precedence of all others ; and the military authorities
have confined their requisition to tracts on the North-West Frontier. For
these tracts we propose to make special arrangements. Throughout the
rest of India we propose to procecd on a more comprehensive plan than was
suggested by the former Committee, and to begin work at numerous different
centres simultaneously, allotting to each party a dofinite area so as to finish the
whole programme in about 25 years. There is no part of the country, which
we consider it so absolutely unnecessary to survey, that we recommend its
omission.

The area in which survey and revision are considered urgent by the mili-
tary authorities lies near the North-West Frontier, and isroughly bounded on
the south by the Karachi-Hyderabad-Sukkur-Bhatinda-Delhi Railway, TFor
this work we recommend the adoption of the procedure outlined in paragraph
17 of Sir John Farquharson’s scheme (Appendix B). The concentration of six
parties in this area should ensure the preparation of new maps for it in from
four to six years—a rate of progress which we understand will fully satisfy
military requirements. Operations should commence in the tracts nearest the
frontier, and should be gradually extended over the Punjab and then towards
Dir, Chitral, and Kashmir, The revision of the maps of the southern part.of
Baluchistan, the United Provinces, Rajputana and Central India will he
delayed for about five years, buf, in view of the importance of military
considerations on the North-West Frontier, this is unavoidable.
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87. As regards the revision of maps existing or to be prepared, our plan
is that all maps should be brought up to
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.

Tutermediate revision unuecessary.

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*toagree. It prevents systematic
work, and system is essential to the satisfactory and economical employment of
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, hut 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 proposals for the provision of uniform maps for the whole
country are accepted, the most important
matter for consideration is the method in
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 thore was much survey 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 that 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 they 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 Committec at 15 years).came round,
would have fallen ; and their number or strongth would presumably have been
increased as the regular survey parties approached the completlon of the new
work allotted to them,

Necessity for uniformity in the system of revision,

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 respeet of time, Our
enquiries have satisfied us that this system would not be so satisfactony as
onc under which each division of the country is made over to one regular party
working steadily across it, sheot by sheet:  To some parts of the arca under its
charge, where thero 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 party was employed on the more difficult work of survoy 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 thercfore that the whole of India should be
divided into tracts, and that each tract should be allotted to a single party, the
tracts to Le so arranged that each party may be expected to complete its work
in the timo 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 Farquharson (Appendix B.). It would have been more
satisfactory if the Committce could have incorporated a definite scheme in its
report, but as the cxpert members are not in agrecment as to the arrangements
to be adopted for the control of the work, it has been thought better to place
their proposals before the Government of India exactly as drawn up by them.

Thero 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,
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tributed. Under the scheme in Appendix A fifteen parties, some of less strength
than others, with two detachments, would be required for India, exclusive
of Baluchistan and the North-West Trans-frontier: under the other scheme
fifteen parties 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. Coloncl Tonge proposes to divide all India into four groups,
each in immedidte charge of a Superintendent, while 8ir John Farquharson,
following the practice observed in England, contemplates the placing of all
the parties, except those on the fromtier, under the immediate supervision
of the Surveyor-General himself, assisted by an officer of high rank, in charge,
under the Surveyor-General’s immediate divection, of all the duties of the
Department.

The change in the system of control will affect other matters such as the
recruitment and fraining of surveyors, but as we have appended the full schemes
to our Report, in place of incorporating in it the oune approved by the
Committee, it is unnecessary for us to discuss such matters, and we procecd to
deal with the main point of difference—the manner in which the operation
should be controlled.

80. The proposal to divide India into groups or circles for survey purposes
Inexpediency of propored decentralisation 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 constantly before 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 bave 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 eloser rela-
tionship with the Local Governments.

'We are all agreed that if a great work, such as the bringing up to date
and completion of the topographical maps of India on a uniform plan, is to
be undertaken, the direction of the operations must be strictly Imperial. We
have been much impressed by the dislocation of effort and waste of energy
that have occurred in the past owing to the endea;zours of the Survey Depart-
ment to meet the wishes of local authorities, 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 spccified in
the Resolution, thatis to say, to bring the Survey into closer relationship with
Tocal Governments, does not, therefore, appear to arise,

91. The main question then is whether the supervision of the various parties
Supreme responsibility to rest with the Surveyor- OPerating in different Parts of India is
General. too heavy 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 topographical and one cadastral parties, the Superintendent
of Forest Surveys has four forest parties under him, and the Supecrintendent
of Trigonomctrical Surveys controls one topographical party. The placing of
fifteen parties under the Surveyor-General direct would therefore seem under
Indian conditions to involve a greater amount of supervision than that
officer can exercise, but we consider 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- mdcpendent Superintendents
in four different divisions of the country.
In the first place the Surveyor-General must have a semior officer of
Deputy Surveyor-General and Assistant to disposo the Pepartment: to relicve him of all
of routine work, 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
Executive Officer, as in England, would deal with business of all kinds coming
to the Surveyor.-General’s office, distribute it, if necessary, to the departments
of the office concerned, and dispose of all routine mattors, referring to the
Surveyor-General only such as required his orders. Ile should be allowed an
officer as assistant.
In the next place we would draw a distinction between frontier and

Dissent by Lieutenant-Colonel Longe regarding the Commiltee’s views on supervision, *

I disagree with the statement made in paragraph 91, that the main question is
whether the supervision of the various  yartiss operating in diffexent parts of India is too
beavy a charge to be placed directly under the Surveyor-General. Such a statement
would lead one to suppose that the Surveyor-General would bave nothing to do but to
supervise the topographical work, excluding as the Committee do the frontier work of the
department. This is far from being the case, and the main question before the Committee
appears to me to be, how to increase vastly the area to be topographically surveyed, without
putting an end to the other work of the department; in the most eflicient and cconomical
way,

The duties of supervision are of very great importance, und the best method of carrying
out these duties in any particular country, can only be realised by pocple who have a
thorough knowledge of the work to be performed in all its branches. My proposal, to divide
India into groups or cireles for survey purposes, is one based on a most serious consideration
of the work before me, as Surveyor-General. lam in no way influenced by the previous
report of the Departmental Committee, and I consider, as I have said elsewhere, that
some such schome is essential to efficiency in the future, There may be -vo necessity for the
immediate appointment of all four Superintendents. It is quite possiblo that two cven
might, during the working out of the reorganisation, including the enlistment and trainiog
of the necessary staff, be sufficient, and I have asked in my reorganisation scheme to nomi-
nate in the first instance but one Senior Imperial officer to work out the details of the scheme,
and onc Imperial and from four to eight Provincial officers to commenco 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 I would wish it to be placed on record that such decentrali-
sation, as I have suggested, will, in my opinion, tend to economy, uniformity and efficiency
in every direction, The position andauthority cf the Surveyor-General can, in o way, be
raised by his being converted into a mere inspecting officer, such as he would necessarily
become, were he placed in the position suggested for him by the Committes, 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 eircles for tho 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 ware decided cn, should not be used as an argument against them,

The 28tk April 1905, F. B. LONGE, Licul.-Colonel, R.E,
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-other surveys and place the former in the immediate charge of a Su-.
perintendent, on the same footing as
the Superintendent of Trigonometrical
.Surveys. His head-quarters would be at Simla, where the Frontier Draw-
ing Office should also be located. I'rontier 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 urgent; 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 whioh must come most closely and directly under the
immediate supervision of the Surveyor-General ; and all our proposalsare
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
scattered over the country may require
more time than the Surveyor-Geberal
can give, even if he is relieved of office work in the manner we propose, and we

Superintendent ot Fgontier Surveys,

Proposed appointment of an Inspecting Officer,

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

1 do not dissent from the recommendations of the Committee on this head,but would offer
~the following suggestion, vis. :—

That, as 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 occagionally 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, as to the amount of work
which will be involved in the revision of the 1-inch maps of India, 1 say nothing of the diffi-
oulties of the work, and the great distances involved ; these are fully adwitted ; I allude only to
the amount of the work.

As to this I 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

.sbout 42 inches by 42 inches, representing on the same scale the area of India; the object no
doubt being (at least, if that is not the object, if is impossible to understand what is the object,)
to convey the impression that the work done by the Ordnance Survey of the United Kingdom

is as 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 eadastral as well as all the topographic-
al maps of India, 4.6., 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 i8 not the case ; and 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 topograpbical maps of the United Kingdom.

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

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

The latter maps are 3,500 in number.

“The 24th dpril 1906, - J. FARQUHARSON.
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would allow him an Inspecting Officer, whose duty it would be to be can
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 would not prevent the officer
in charge of each party from feeling that he was working directly under the
eye of tho 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 details from
time to time, sincc 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.
Sebeme of rovision recommended. mend for adoption, is explained in his
note (vide Appendix B), and is illustrated
in the map opposite page 126. 1t is proposed that fifteen parties should
be employed on the work, each being allowed two Imperial officers, and
being recruited on this account 10 a strength of 50 per cent. in excess of the
average cxisting strength of parties. At present the average cost of a party
is approximately a lakh a year; under the arrangoments 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. 5,62,60,000. A comparison of this estimate with.
that given in chapter VI will sufficiently show how fully we have provided
against any danger of under-estimafing.

The difficulty of making any exact estimate of the progress of survey
parties on thc 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 experi-
enco 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 he 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 a.uthontles to-
which we attach the greatest importance.

(3) 1t is simple and involves the minimum of dislocation of existing
arrangements; and

(4) 1t can be put in force at once, the 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.



55

Lieutenant-Colonel Longe dissents from these recommendations for the
reasons given in his note at the end of this chapter.

94, For the carrying out of this programme a considerable increase in
the staff of officers, both in the Imperial

Increase in the staff of officers, .. . . .
and Provincial Services, will be required.

We would, as already stated, increase the head-quarters staff by giving
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
Litbographic Office. An Inspecting Officer will also be required, but theve
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.

Head-quarters,

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 and Lithographic and Mathe-
matical Instrument offices.

Assistant to the above.

95, Proposals have been put before us for increasing the strength of the
Trigonometrical Branch of the Survey De-
partment. We are 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 can 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 tho trigonometrical branch that are
closely connected with the mapping of the country, namely, triangulation and
levelling. It has not beon possible recently to push on the triangulation so
rapidly as is desirable, and measures should be taken to complete the work in
Burma, and to keep it well ahoad 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
seience 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 now undertaken would be a matter for
regret ; but if there should be any difficulty apout raising the strength of
the stalf 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 wo would suggest tbat
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 the existing scale, the trigonometrical branch
should receive an addition of two to its present staff of eight officers.

Increase in the staff, Trigonometrical Surveys.
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08. 'We consider that each topographical party should be allowed two
Increase in tho sta®f, Topographical Surveys (none officers, on tho underStandlng that the
frontier). 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 partics.

97. For the five parties to be placed under the Superintendent of Fron-
tier BSurveys, we would allow three
officors each, so as to provide a reserve,
the necessity for which has been strongly pressed on behalf of the military
authorities, for any special trans-frontier work or explorations. We consider
that the provision of such a reserve is preferable to the proposal of the mili-
tary authorities that a small special party should be maintained in intimate
connection with the Intelligence Branch at Army Head-quarters. Thus 15
officers would be required in addition to the Superintendent of Frontier
Surveys himself.

98. The total requirements of the Department, apart from cadastral
or simélar work, would therefore be :—

Increase in the saff, Frontier Burveys.

Total strength of officers roquired.

Head-quarters Staff ... o 7

Trigonometrical Surveys o 10
Topographical Surveys—

(1) Non-Frontier v 20

(2) Frontier ... - v 16

Total e 03

A4dd one-fourth for leave and training at Chatham ... e 18

Total .. 66

The work of the Trigonomelrical Branch of the Survey of India.

On this subjeot I do not dissent from the recommendations of the Committee, and merely
offer a suggestion.

The Committee recommends a certain addition or additions to the staff of the Superintend-
ent of the Trigonometrical Brauch. I agrec, but would go further, and would make the
following more precise recommendations :—

1. That the Pendulum and Magnetic operations should meantime be suspended.

2. That the Tidal observations should bo entirely handed over to the local Port or
Harbour authoritics, the only service to be required of the Survey of India,
under this head, being that they should depute an officer to make an annual
tour of imspeetion, for the purpose of advising or directing those authorities as
to the best metbods of carrying on the work.

3. That the funds thus saved on Pendulum, Magnetic, and Tidal work should be devoted
to a more vigorous prosccution of the Geodetic work remaining to be done in
Burma and Baluchistan, io 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-General of India should call upon the Superintendent of the
Trigonometrical Branch to submit a definite plan and estimate for proceeding as
rapidly and energetieally as possible with the above-mentioned geodetic
work.

The Indian Governmont has always becn very lileral as to the prosecution of scientific work ;
but it appears to mo that those branches of that work, whioh are only remotely connected with
the progress of geographical knowledge, can at the present time very well afford to wait, until
the more pressing needs of India for an extension of ker surveys eastward and westward are
satisfied.

The above proposal would combine science with utility ; and is not in opposition to the
representation from the Royal Society, dated 25th February last, which has hsen forwarded to
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 calcu-
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 163, and that, when any officer is deputed to
service under a Local Government, the Surveyor-General should be autho-
rised to {ill 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 Snurveyor-General estimates that §5
officers are roquired for cadastral work or other work under Local Govern.
ments. Should this prove to bo the actual number so employed at any time,
the total strength of Provincial officers including those 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 inorder to provent the block in promotion that must cventually
result {rom the addition of a large number of officers in the lower grades.

Requivements in the 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 statemontt of the 23rd February 1905. We fully agrec with what he
says as to the advantage of limiting the first term of service of an officer in

Recrnitment for the Imperial Service,

* Dissent by the President ragardz'ng the number of—]mperialjlﬁcers required.

In estimating the number of Imperial officers required, I consider that a deduction
should he made in accordance with the policy under which ten posts were transferred to the
Provincial Service in 1893. The intention of that measure was that ten superior posts should
be held by Provineial officers, and until it is conclusively shown by actual expericnce that the
Intter are unequal to the responsibilities of such posts, I cannot recommend any change of
policy. TFive of tho 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 o e o 53
Deduct five o e . 48
Add one-fourth for leave, eto. ... . : 12
Total res 5
Adad four for cadastral work e e s e Vo 4
Total at present required 6_4
244k April 1905, J. 0. MILLER.

4 Pide Soction I of Part 1T of the Baport, 7)

-
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the Survey, in the iuterests both of the Department and of the officer
himself. We do not overlook the disadvantage of losing an officer aftor
he has gained expericnce, and has become accustomed to the working of
a survey party, but the advautages much more than compensate for this
drawback, especially at a time when an extensive programme, nccessitating
the recruitment of many additional officers, is being undertaken. 1f, as the
programme draws to a close, some reduction of survey establishments is
necessary, there will be no difficalty in effecting it, if the system now pro-
posed is adopted.  Officers already on the permanent cadre of the Department
must of course retain all the rights they have acquired, but we deprecate
any inercase of the permanent cadre, and are of opiuion that the Government
may well considor whether all future appointments, and not only those in
excess of the numbers at present sanctioned, should not be for a term of
five years only, with power reserved to the Surveyor-Gencral to extend the
term with the sanction of Government to scven years inindividual cases.
The new system wonld apply only to the first appointment of officers to the
Department, As to the remuncration of officers so omployed, the simplest
arrangement would probably be to pay them a suitable staff salary in
addition to military pay, as was done previous to 1874. It is true that
the system had then to be abandoued in favour of consolidated salavies, but
the difliculties that were experienced, owing chiefly fo inecqualities in
military promotion, seem to have occurred in the higher grades of the service,
and to have been due to the fact that the service was continuous and also
to the existence of three distinet branches in the Survey in each of which
promotion was separate and difforent in rate of spoed. The diflicultics wounld
not be so serious in the case of officers serving for five or soven years only at

a time,

We think that all officers should, before selcction, have passed the Migher
Standard Examination cither in Hindustani or in the language of the part of
the country where they are to be first employed.

It is occasionally necessary to make appointments to the Survey of
civilians having special qualifications. In such cases we think that the rate
of pay should be fixed in each case by agreement, as is done in the case of
experts brought out from home in other Departments.

101. The Provincial Scrvice of the Survey of India, though constituted
in accordance with the recommendations
of the Public Service Commission, is on
a different footing from other similarly named Services. Its members are
not recruited for work in any particular Province, but are liable toserve
in any part of India, and it is doubtless partly owing to this cause and partly
to the history of the Department that the majority of the posts are reserved
for Europeans or Eurasians. The former Junior Division of the Survey of
India was originally recruited entirely from theso classes, and only two natives
had been admitted toit at the time of the Public Service Commission’s
enquiry in 1886. It consisted of two sections—Surveyors and Assistant
Surveyors—the former drawing pay from Rs. 300 to Rs. 500, and the latter
from Rs. 120 to Rs. 250, and the proposals of the Commission improved the
prospects of the higher section by adding to it ten appointments taken from
the Imperial Service on rates of pay rising as high as Rs, 800. At the same
time both sections were treated as forming parts of one Provincial Service,

Recruitment for the Provineial Service.
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The accounts we have recoived of the general capacity of members of the
Provincial Service to undertake independent and responsible charges are not
satisfactory, but it does not appear that there has been much opportunity of
trying them in such posts since the Service was reconstituted, and under
existing arrangements such officers, by the time they rcach the higher grades
of the Service, are well advanced in years, and cannot be expected in all cases
to retain the energy required for the efficient direction of topographical opera-
tions.

The Departmental Committee which reported in 1904 fclt some doubt
whether the number of Provincial officers could be greatly increased without
a lowering of the standard of qualifications. On that point our enquiries
show that there necd be no apprehension. A sufficient number of oandidates
is likely to be forthcoming with qualifications 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. Itis, however,
highly advisable that steps should be taken to make the service attractive to |
men of a still better class, and it is indeed nceessary to do this, if Provineial
officers are to rise to a position of trust and responsibility at a reasonably
carly period of their service. The terms should be such as to attract the
very best men who can be obtained in this country, and the arrangements of
the service should be such as to draw a clear distinction from the start
between the men who may hope for eventual employment in the higher posts,
and those who cannot hope to rise beyond the subordinate classes of work on
which the majority of Provincial officers are now employed. These condi-
tions are not complied with at present. No other branch of Government
servico, so far as we know, in which officers 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 for the higher dutics 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 foture be divided into two classes
with scparate regulations for their recruitment, the upper alone being termed
the Provincial or Indian Service, and the lower forming a Junior Service.
The pay of the former might begin at the rate which is customary in many
other branches of Government service—Rs. 250 a month, or at least Rs. 200,
and should rise to the highest rate at present allowed—Rs. 800 a month.
In the latter we think that the grades might run from Rs. 80 to Rs. 400.
The methods and conditions of reeruitment involve many questions of detail
which must, we cousider, be left for the Surveyor-General to determine under
the orders of Government, but 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 made for recruitment :—

(1) The conditions and prospects of the higher branch of the service
should be such as to securo 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 uown 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 examination to be necessary, nor do
we think that such an examination can be relied on to furnisiy
the 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
dccision should follow the results of the examination. In
practice this is the existing procedure, but a sentence in the
regulations for examination, that ¢ the most suitable who
qualify will be selected,” has given rise to some misapprehen-
gion, and should, if the examination is retained, be omitted.

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

(4) The preliminary qualifications required of candidates should be
as high as is compatible with the securing of a sufficient number
for the posts to be filled. The existing qualification for natives,
the passing of the Virst Arts Examinationis too low for such
a service as we suggest, and the standard for Europeans should
also be raised, . if possible.

102. In regard to the larger employment of natives of India, we suggest no
" chango in the composition of the higher

Provincial service. There has not yet
been time for natives to rise to tho higher grades of tho Provincial service,
and it still remains to be seen whether the improved prospects that we pro-
pose will attract native candidates of the requisite qualifications, who are
willing to accept the conditions of  hard  out-door service in any part of the
country.

a
Ewployment of natives of India.

In the Junior service, however, we think that the proportion of natives
who may be admitted may beincreased to one-half. The reportsthat we have
received on the men now employed in the lower grades of the Provineial 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-
ly capable of performing efficiently the duties that will fall on such a junior
gervice as wo propose to create; and an addition to the number of natives
admitted to this service would probably have a good effect on the recrnitment
for the Subordinate service also, which is composed entirely of natives.
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Suggestions regarding future recruitment for the Provineial Service.

If our recommendations on the subject of improving the qualifications and prospects:
of the present Provincial or Indian gervice, 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 Examingtion and must
be under 22 ; that natives must have passed the First Arts Examination and be under 24;
and that all, when appointed, draw Rs. 120 a month at once ;—revised regulations should be
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 Government 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 Enginecring, or possess the
Rurki engincering certificates, or other equivalent qualification. Such candidates
*should be under 24 years of age, should serve on probation for one year onm
Rs. 100 & month, and after that period, if found fit, should be placed in the
Rs. 260 grade; '

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

(8) by selection from European or Eurasian candidatcs who have passed the English
High School examination, taking the following amongst the optional subjects
in the examination :—Vernacular, Geography, Algebra, Euclid, Mensuration and
Drawing. Such candidates should be between 19 and 21, should serve on
probation for threc years on Rs. 100, and should then be admitted, if fit,.
to the lowest grade on Rs. 250.

It may be objected that men of the last class with inferior educational qualifications will
have some advantage over those who enter under class (2), butit would be impossible to-
restrict recruitment to the latter class at first. It should, however, be possible to limit
recruitment under class (3), 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-
meuts for the selection of individuals should be left to the Surveyor-Gemeral. By putting
bimself in communication with schools and colleges tho Surveyor-General would find that he
had a large field to select from, and seleclion might be made by a comparison of sshool and
college reports in the first instance, followed by a personal inspection of tho most promising
candidates.

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

(1) by pronfotion of surveyors, who have done specially good service. At present
such men are allowed to be promoted to the Provineial sefvice asthe only
method of rewarding exceptionally good work. They have rarcly, however, the-
educational qualifications that should bo insisted on for admission to such a
service ;

(2) by selection from amongst—

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

(8) by selection from natives who have passed the School Final or Entrance examie
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
reducod to 18, Candidates selected should serve for three years as probationers on Rs. 50 and
then, if found qualified, should be given an appointment on Rs. 80. 1t may be necessary to
give the Europeans a higher pay during the probationary period than natives, but it is advis-
able, if possible, to avoid such distinctions.
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4. It might also be advisable to obtain from the Army on special terms a number of
candidates for this service, who would be useful especially in frontier parties, and we think
that this is a matter which the Surveyor-General should consider.

5. For the grading of the two services we would sugg:'est the following rates of pay :—

(1) The Provincial Service—Rs. 250~—~800—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 threc grades, and five years in each of the next five; promotions
from grade to grade being always subject to such examination or other testas the Surveyor-
General may decide on to test the proficiency of his staff. ‘

6. The introduction of new conditions of service cannot be effected without some anomalieg
and complications. Huropeans and Burasians with the same qualifications as are required now
will receive much better terms in the proposed new Provincial service than they do under exist-
ing rules, and others with but slightly inferior qualifications will find themselves in a less
promising career in the propesed Junior gervice. Such difficulties are inevitable at the outset,
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,
apart from any required for cadastral work or other work under Local Governments, the
Surveyor-General 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 be 85.

8. By reducing the age for European and Burasian boys from 22 to 20 and doing away with
all special osaminatious 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 * few boys can afford to spend
more than 18 months after the schools final examination preparing for actval work. There
are no colleges for Buropeans in Upper India, and a boy who stays on at school does not as
a rule do much good for himself when he has got beyond the school curriculum,”

Dissent by Liculenant-Colonel Longe from the scheme for the reorganisation of the Department
as pul forward by the Commitiee,

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 necessary for the proper conduet
and supervision of the future work of the department, and the opinion of the Committee, are as
follows :— 4 :

(1) T 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 Inspeeting Officer to assist the Surveyor-
General in inspection duties alone.

() T 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, ¢.e., one office for each of my circles,

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

(4) T 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 jn
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 svrvey work in India, or even of work exzecuted in the
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manner in which topographical surveys are carried out in that country, with the exception of
Colonel Grant who has personally executed a certain amount of similar topographical work in
South Afriea and elsewhere. Sir John Farqubarson 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 insufficient, 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
is necessary, and this opinicn 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, inspeet-
ing officers—the Surveyor-General, the Deputy Surveyor-General, the Superintenaent,
Trigonometrical Surveys, the Superintendent, Forest Surveys,~—each having certain parties to
\inspect. ‘We are now greatly increasing the area to be surveyed each year, and are also
increasing the number and strength of the field parties, but the Committee recommend that the
number of inspecting otficers 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 Superiotendent 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 Depuaty Surveyor-General, but they have not, I think, taken into suflicient 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.

1 have enumerated in my scheme the duties which the Superintendents would have to
perform, and that of inspection is but one of them, and I consider that their time would he
fully and most advantageously employed ; aud 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 Surveys.—I object to the appointment of a Superiutendent of Frontier Surveys,
a8 T do not consider such an appointment necessary. The work on the frontier is urgent, and,
the ideais to complete the more importantareas within five years, after which some of the parties
will return to their proper spheres of action in Kashmir and elsewhere. The nature of the
country and inhabitants 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 Department and Military
Authorities, and deal with many confidential and often secret matters, and T am of opinion that
the direction of such surveys should be in the hands of the Surveyor-General himself, 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
to accompany military and obher expeditions within and beyond our frontiers should rest
entirely with the Surveyor-General.

1 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 Departments, ard of

the public generally.
B. Inspecting Officer.—1 do not, consider that the appointment of a special Inspecting

Officer will be entirely satisfactor&; he will merely be able to report to the Surveyor-General
cases that come under his notice during inspection and which eall for orders or correction, and

will not have power to decide things.
1 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 detachments.

(%) That he will issue his orders to four Superintendents instead of to fifteen or more
officers in charge.
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(8) That he will beable to sep the whole work of all the topographical parties each year
during recess by visiting four or five centres,

(4) That in addition he will bo abla to ocoasionally inspect parties in the field.

(5) That there will be considerablo economy in having four or five recess offces instead of
fitteen ormore,

(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 recruitiog and training of the surveyors will be better carried out than if
these duties are delogated to each party separately.

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

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

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

(18) That any difficulties that arise, and which tho officer in charge of a party cannot:
solve, could be at once referred by him to the Superintendent who will be always,

a8 it were, on the spot, whereas 1t might take a long time to get orders direct
from the Surveyor-General if he were on tour.

8. Decentralisation of Map Records.—~With regard to point (2). At present the head-
quorters offices at Caleutta contath the whole of the records and maps of the department and
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 through and sorted by circles or
parties, as the case may be, and either handed ‘over to or copied for the officersin charge., I am
of opinion that it will be better to hand them over to the officers in charge of circles 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 position to know exactly what exists and
the party or parties that should use it : he would also see that it wasused to the best advantage.
The maps of hiscircle being also stored in his office, they would be far more readily obtainable
than maps are at present (Calcutta being the only map issue office), and their existence would
be brought more prominently to notice : Calcutta would thus have to deal only with old maps
and records no longer required for topographical purposes and with general and spécial maps.

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

7. Recess quarters.=-As regards point (8), I would most strongly urge eoncentration of
recess quarters for parties working in adjacent areas, even if the parties are independent of each
other and not under one Superintendent. Such a concentration brings the various mombers
together, encourages energy and rivalry amongst them, andymust tend to efficiency. Iam, as
will have been seen already, anxious to havo all the offices “of & 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 office under the permanent staff of
that office, instead of cach 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 suzh duties are left entirely to field parties, whose main objeot 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 hoasing the parties in such bungalows as may be available, most of
which are unsuitable as drawing offices, will be avoided, and everything willbe on a more
systematio footing.

8., Recruitment of the Imperial Branch,—With regard to the recruitment and terms of
services of officers of the Imperial Branch, 1 agree to the suggestions that the a.p.pointments in
the first instance should be made for a period of five years only, by the end of which time, the
Surveyor-General would have been able to form an opinion as to whether an officer was guitable
for permancat service in the department or not, Officers themselves would also during this
period be able to decide whether they would acoopt permanent service, if offered to them, or
not, The appointments of Surveyor-Gencral, Deputy Surveyor*Genoral, Superintendent,
Trigonomotrical Surveys, and of Superintendents of Circles, would be sufficient, in my opinion,
to induce officers to accept permancnt service in the department whieh, 1 consider, is, in
India, 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 respomsibilities as the Committee
suggest, namely, Surveyor-General, Doputy Surveyor-Greneral, Superintendent, Trigonometri-
cal Surveys, Superintendent, Frontier Surveys, and one Travelling Inspector, would not, in
my opinion, attract the best class of officors to the department, and to both the two latter
appointments I have alroady objected as unsuitable. The other staff appointments now styled
Assistant Surveyor-Generals are most unpopular, and always must be, as long as the Lead-
quarters remain in Caloutta. They are not looked upon as a reward for past services, but as a

necessary evil consequent on seniority.

9. Recruitment of surveyors.—Hitherto recraitment and training of surveyors has almost
always been carried out by the officers in charge of purties thomselves, 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 Dehra was soon oxhausted. The regulations did
not admit of the travelling expenses to the school being paid by officers recruiting in distant
parts, and consequently this aftempt was abandoned. - Its object was to relieve the ficld parties
of the burden and expense of training their own men and of assimilatiog pay. Now that we are
embarking on such an extended programme, the number of surveyors to be trained will bo’
very great and the supply must be constant. For efficient working and for uniformity of
results, the training should be systematic and continuous, and this can 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 success of tho work will depead very
largely on the preliminary training of the surveyors, a duty, which I know from experisnce,
is very troublesome and detrimental to the general work of a field party. Ishould ask forno
extra staff for this duty, the circle officer would employ such members of the topographical
partios under bim as he considered advisable from time to time. Ile would also be able
under this system to strengthen any particular partyatany time without necessarily weaken-
ing another and to equalise the working power of his parties.

The 98tk April 1905, F. B. LONGE, lieut,-Colonel, R, E,
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CHAPTER VIII.
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 tho 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 districts, especially where there are many heavy contours, important
details, such as roads and tracts, are nearly illegible. As an example
the 2” sheet of Simla, in which it is extremely difficult to distinguish
the cart-road to Kalka, may be rcferred to, though the scale is double
that of the ordinary topographical map. For military purposes this is an
important defect, and it applies also to the coarse lines indicating railways,
the small etchings indicating cuttings and embankments, and in fact to nearly
all the details which are importani from a military point of view.

Insadvantages of photo-zineography.

104, The only method by which these defects can be thoroughly remedied
is by the adoption of engraving, and
it has been strongly pressed on the
Committee by Sir John Farquharson, that their report should contain a
recommendation that this process should be rosorted to, not only for the 1”
maps for which it is at gresent used, but for the 1” standard sheets.

Superiority of engraving.

It is right to say that, but for Sir John Farquharson’s raising the subject,
we should not have considercd this great extension of the engravers’ art
to Indian maps as practicable ; but he bhas convinced us that the matter
is one deserving the most serious eonsideration, 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 ecugraving of the standard sheets of
Tndia should be undertaken. .

105. We have reccived cstimates of the probable cost of engraving the 17
maps in England from Colopel Grant,
from the Ordnance Survey and from a
private firm, which differ very largely. We need not criticise these differ-
ences, which appear to depend on the class of engraving required, especially
of hill features, and the extent to which the sheets taken as specimens may
be regarded as representative of the werk to be done throughout the country.
1t is sufficient to say that the estimates vary from £460,000 to £1,300,000
for the whole of the work. - Assuming that all attempts at vertical hill hachue-
ing are given up, and that only horizontal congourin'g 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 expenditure of £20,000, or three lakhs of
rupees.

106. Sir John Farquharson in his final proposals® has suggested that
Burma might be excepted from the area
for which ongraved maps are required,

Cost of engraving the standard sheets,

Staff of cngravers required.

and that for the rest of India the work might be executed partly in England
4 Vide page 67, Scebion 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 engraver who can
be obtained in this country. Owing to the miscellancous nature of the work
on which most of the engravers are cmployed at Calcutta, we do not aftach
too much importance to estimatos of outturn based on past experience there.
But we are informed that at present only seven of the 1” degree sheets can
be engraved in ono year by the staff, which will therefore require to be con-
siderably angmented for work on the 1”sheets alone, sigee the average annual
number to be prepared will be about 17.  As the now standard sheets will
be of the same size as the degree sheets, and 280 of them will on the average
be pubiished annually, it is obvious that even alter making very great allowa
ance for the easier nature of the work on the 1” map, no great assistance
in the work can be expected in this country, unless the stall is inereased to
an extent that we are unable to recommend.

107. While fully admitting, thercfore, the incomparable superiority of
copper-plate engraving toany other form
of reproduction, we cannot recommend the
Government of India to undertake the cxpense required to apply it uni-
versally to the standard 1” sheets. The recently issued Burma sheets aro ac-
cepted by the military authorities as sofficiently good 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 reporf, and from specimens of maps which he has shown
us, that heliozincography is capable of producing very much better results
than are at present obtained in this ocountry. We recommend, therefore,
that the cfforts of the Department be directed to improving its existing
methods and to the substitution of heliozincography for photozincography,-
rather than to the adoption of copper-cngraving on an extensive scale.
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, howevor superior the results might be, would be justified.

Heliozincograpliy, not engraving, recommended.

‘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 referred to,—and we think that the Surveyor-General might be
authorised to incur some small expenditure, say Rs. 15,000 a year, in
having standard sheets, for which there is likely to be a demand, engraved.
The Government of India would thusin a few years have better mate.
rials thon at present for a conclusion as to whether the additional expen-
diture was justified.

This decision not to reconynend the engraving of the 17 standard 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 next 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 nover uniform. In this respect
every successive Surveyor-General has been a law unto himself.

Want of uniformity in the mape.
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109. Weare of opinion that a remedy should be applied to this defact before
any of the revised 1-inch maps of India
are published. e have prepared a
characteristio sheet shewing those details which can in our opinion be shewn
by contractions, by various kinds of type, and by conventional signs, on the
maps. Those symbols which are more important, more especially those of
importance to soldiers and travellers, should be inserted for reference oo the
bottom margin, as is done on most European mayps; the rest should be shewn
on a “ characteristic sbeet ” 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
itsclf should be unmiform, and should not vary (as is now the practice)
according to those which actually appear on the body of the map. As
to boundaries, we are of opinion that the symbol should be the same
throughout. 1t is not in our opinion 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 onc side of the stream or the other; but it is of importance thata
boundary should be readily followed throughout its course from end to end
of the map, and the presemt complicated practice of changing a boundary
symbol consisting of a number of dashes and dots to a symbol of dots ouly,
when it meets a natural feature such as a swall stream, makes it impossible
to follow the boundary except by the expenditure of much time and trouble.
‘We have also found cases, one on a 2-inch map of so recent a date as 1900,
where dots of ezactly the same character are used to shew features so dilferent
as ‘contours’’ and the*‘limits of cultivation,” and these small dots actually
cross each other frequently on the map. We think, on the other hand, that

Necossity for nniformity in the usc of symbols.

—_—— — e

Dissent by Lieutenant-Colonsl Lounge regarding the'proposals about syr/;[;ol:v.

Boundary Symbols.—In puragraph 109, tho Committes lays down eertain 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, espocially on the frontier, we have boundaries
which have been defined by treaty, but not demarcated, boundaries which have been demarcated
but not surveyed, and boundarics 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, canal or road, I
would urge that the present custom of showing it by dots, as now done in the Survey of India
maps, be continued. In England there being topographical maps on several scales, it is
immaterial whetber a boundary is shown on one side or the other of a stream even though the
centre of the stream is the agtual boundary, as the public have another map to refer to; but in
India tho 1-inch map will be the standard, and there will benothing to refer to on a larger scale.
except euch cadastral maps as may exist ; and it is, therefore, important to show on that map, the
correct position of a boundary, if it is shown at sll, and this ean best bo done by placing dots
alternately on each bank of small streams. The Committee statc that this may lead to con-
fusion, and quote the case of a topographical map which they cxamined on which certain
contours and the limits of cultivation were also shown lﬁr dots. Such a case should not cccur
in the future, for orders bave becn issued that the limits of cultivation should not be shown
slong natural features, and the contours in future will invariably be in brown, whereas the
boundary dots will be black, and it bas 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 ouly be employed where the width did not adwit 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 98th April 1905. F. B. LONGE, Licut.-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 desoriptive title of the map, and its
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 Burveyor-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 use
might be simplified.

Neceu:ty for permancney in the form of the maps.

The form of the topographical maps of any country, onco decided upon,
ghould be permanent; we aro 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 Burvey 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.

$11. As to thesize 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
inte two. This will give maps approximately (within the margins) of 16
inches by 17. There are two advantages in this course. The maps will
themselves be less unwieldy ; and the reduced size will give much greater
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 im
brown from a separate plate, this last point is important.

112. We have oconsidered very carefully the question of the scales of
survey and publication. It is a sound
A principle and one, we believe, of almost
universal adoption in other countries, that the scale of survey should bo at
least double the scale of publication; iz India also very general effect
hias 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 objeot of affording material for the 1
Atlas sheets ; 8o that the general principle was not infringed in their case.
The Committee have considered with care whether, with a view to save

Bize of thic map.

8cales of survey 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 17,

(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.

(3) Even the 1’ scale is not large enough for all purposes. On the
Frontier 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 bcen 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 speoial purposes a survey on the 2°
scale will be sufficient.

We recommend therefore 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, & 2” survey is
unnecessary.

(iii) Where & 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 revision
or resurvey must be left to the Surveyor-Genoral, who would
either use manuscript copies of the 2° work or special prints of
the resultant 1" maps, as he considered best and most econo-
mical.

(iv) Where the survey is made on the 2” scale, we would allow publica-
tion on that scale, (as well as on the 1”,) in any case where maps on
the larger scale are required for the purposes of any department.
The larger scale maps will apparently be required by irrigation
and railway engineers, and are in some cases specially asked for
by the military authorities.

(v) We are divided in opinion as to whether publication on the }” scale
would not be sufficient in certain localities where there is little
information 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
Himalayas, the Orissa and Chittagong hill tracts and the
like. Inthe opinion of the President and Sir John Farquharson
the 4" scale is sufficient for giving all the information re.
quired 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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113. As to levels, the evidence which has been given before us has been

: unanimous on two points: firstly, the
military evidence is to the effect that on
many or most of the 1-inch maps an iosufficient 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 preparing schemes for roads,
railways, canals, eto., should be shewn on the 1-inch maps.

Levels,

The remedy for the first defoet is comparatively easy; it consists merely
in an additional supply of clinometric heights by the field surveyors, and
thesc have indeed heen largely supplied already on the most recent 1-inch
maps prepared by the Survey of India, such as the maps of Burma. Itonly
remains for the Surveyor-Genoral to see thatin future such heights as are
pecessary for military purposes should be inserted on the maps. Clinometric
héights, which are always connected with the 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 not think that that opinion would be endorsed by
the profession generally ; and we recommend that a large extension of instra-
mental levelling be carried out over India during the revision of the 1-inch
maps. These levels need not be of the eztreme precision required for the main
lines of levels which have already been extensively carried across India, but
they would be safficiently accurate forall 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 shect. We strongly recommend that he be
authorised to carry out this work duriug the revision.

114. But there is a preliminary work which we think should be taken in
Immediato necessity of equating mein cireit hand at once. The Superintendent of the
levele: Trigonometrical Branch informed us that
the work of distributing the errors in the main oircuits which have already been
levelled, is groatly 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 money.
The unequated lovels 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
consequently any alteration in the latter has to be carried out for every level
in the secondary circuits. If, for instance, we assume that our recommenda-
tion is adopted, that the field parties are to carry out such lines of secondary
levelling, each party will run some 500 miles of levelling in the season; for
15 parties that will amount to about 7,000 miles annually of levelling; if the
distribution of error is not carriod out before the levels are imserted on ihe
maps, then, when the errors are actually distributed, some 7,000 levels will
bave to be re-calculated and new levels will have to he substituted, and this
labour will go on accumulatiog 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 3th of a foot. It will thus be seen how wasteful it is to pustpone 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
oall 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 soori ay
possible. As we are recommending that field parties should simultaneously,
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 friangulation
and levelling to which attention must be
drawn, aud 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 disappeared before they were issued. In the plains of
Bengal we understand there are hardly any Sarvoy stations to be found.
The importance of maintaining the stations of the Trigonometrical Survey of
¥odia need not be insisted on. But if a system of periodical revision of
the topographical maps is mow embarked wpom, there will be 4 muairked ad-
vantage to be gained from the presetvation of as many triangulation points
in hilly districts, and traverse points in the plains as possible. We have
recommended that the eonduct of cadastral surveys be left to Local Govern-
ments, but it is one of the first essentials of the system that they should
ercct and maintain every permanent mark of the triangulation or traverse
survey. In cadastral districts in every four or five miles square at least one
survey point should be fixed permanently, specially marked, and carefully
maintained in connection with the main triangulation system of India;

116. We have little change to propose a to comtours. It is intended
Cobotrd. that they should, asin the case of the
existing maps of Burma, bo shewn in
brown on the revised maps. We are of opinion that the present system
of surveying and drawing them is sufficiently accurate for all practical
purposes, and that it would be impossible, in view of the large area to be
dealt with, to undertake any general system of surveying instrumctital ctn-
tours for the l.inch maps. Where such contours are required in special
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 various
parts of India for irrigation purposes.

Preservation of stations.

An inspection of some of the maps of European countries 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 contoursat 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-gincographed 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 lower ground and sllomly 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 distinguished 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 }-inch map, ghould it turn out to be impossible to get engravers of
the necessary artistic skill and in sufficicnt 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 eontours, and on steep ground the contours will have to
be at not less intervals than about 250 fect. Whether contours or vertical
hachuring is used, we recommend that for this map also tho hill features
should be printed in brown by preparing a separate plate.

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

for colour printed maps.

118. It is evident from 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 boundarics 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 unnccessary 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
found 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. :

But at the same time we consider that in order to meet administrative
requirements the Survey of India should be prepared to issue another cdition
of the 1” map showing village boundaries, provided that the Loocal Govern-
ment concerned supplies the necessary material for their insertion. The cost
of producing large scale maps from cadastral surveys down to the l-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. It is possible that certain Provinces, e.g., Madras and Mysore, which

Printing in colour,

Village boundaries.
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have already their own arrangements for producing 1 maps showing these
boundaries will not yequire 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 authorities 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 L-inch or 4-mile maps of the Indian Atlas.

120. The great work of the Indian Atlas was commenced in 1826. The
labours of the topographical surveyors
of the Madras Military Institute, based
on Colonel Lambton’s triangulation, had attpacted 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 concentric arcs, and the meridians by ares 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 sheeb 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 materlals 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.

Commencement of the Indian Atlas in England.

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 the
completion of this most valuable work, and by 1877 materials for a first
edition of the atlas were practically complete. Therevision and republication
of the sheets has been continuiously 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" BE. The latest value, ascertained
in 1894-96 by means of the electric telegraph, is 80° 14’ 51°, a difference of
8’ 39”. 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 longituds hitherto adopted for the standard sheets is 80° 17’ 21.”

“The engraving of the Atlas transferred to Indin.

Errors in the scale and projection of the Atlas.
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equals s, but a scala of sy In consequence of this the dimensions of
the full copper plate, which should have been 38'31 by '24'65 inches within
the border lines, were only 38-00 by 24r45 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 shgets 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 if
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 removal of obsolete detail is likely to injure
the engfaviug of the hill features, which has in most cases been well done,
But by far the greatest defect of many of tho 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 mauy sheets both in Bengal and Madras. Nearly
all the names on these shecets would have to be removed and modern names
engraved. The labour and cost of the consequent -erasures from the copper.
plates and the insertion of the ncw 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 fo the
extreme east and west of India in Burma and in Baluchistan.

124, It is proposed to replace the shects of the Indian Atlas by what the
Survey of India calls ““ degrec 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, betwecn latitudes 80° and 31° 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 degrce sheet
will cover the same area as sixtecn standard sheets. There is considerable
gonvenience in this arrangement, aggl 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 sheets 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
neccssary to shew them by horizontal contours. We are therefore obliged to
yeserve our opinion as to which of these methods should be adopted for
.completing the map.

Degree sheets,
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A few of these degree sheets have already been prepared by photo-zin.
cography for Burma; but we are not prepared to recommend that their
publication by this method should be continued over the rest of India, for
which we recommend that engraved maps only should be prepared, without
any preliminary edition like that of the Burma maps. From this view
Lieutenant-Colonel Longe and Colonel Kelly dissent, as they consider that a
prelimmary photo-zincographed edition should be prepared, in order to avoid
the delay in publication inevitable in engraving.

125. Bome years ago, the Department, in accordance with the recom-

The -1 map. mendations of the Seventh International
M Geographical Congress of 1899, com-
menced the preparation of maps on the scale of 1 :1,000,000. The Congress.
boped that all civilised Governments would co-operate in the production of a
muyp of the world on this scale. Only a few sheets have been issued up to date;
and none have been completely engraved. When commencing this map the
polyconical projection recommended by the Congress was not adopted, but the-
Surveyor-General informs us that it is desirable to revert to that projection,
which is the one employed for the 1” standard sheets and the 1” degree sheets.
We have had some hesitation in deciding whether to recommend the continu-
ance of this map. 'We think that on the whole its preparation may be sanc-
tioned for the whole of the interior of India, where it will eventually take
the place of the ;" Provincial maps. Maps on the latter scale have been
prepared for most Provmces, and one is in hand for the Punjab which should
be finished. But these }%” maps are now out of date, 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 present state, until they can be replaced
by the sheets of the § map. There is but little difference between the two
scales 1: 1,000,000 and 1"=16 miles. The i map, which will of course be an
engraved map, will fulfil all the objects at present served by the /%" maps.

Each sheet of the & map covers sixteen degree sheets. There will thus be-
provided eventually a scries of maps of practically the samesize on the 1”
scale (standard), the }” scale (degree sheets) and the § scale (India and adjacent
countries), the area of each being an'integral multiple of the preceding map.

¢ The Commander-in-Chiof has asked for an engraved map on the " scale
for strategic purposes. His wishes will be met by the publication for the
present of the existing %" maps. The } map will gradually become the
strategic map of India as materials for its production become available from
the revision of the 1” standard sheets.

126. We would express the hope that the above recommendations will af
least 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
to the most recent dates; such, for instance, as the anomaly that the
lower slopes of the Himalayas, and the long rolling ridges of Upper Burma,
both covered with dense forest, are represented on the 1.inch maps dated
1901 and 1908, of those districts, as being country of the same character as
the bare country of the Sussex Downs.

General romarks.
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Some general remarks may, in conclugion, be made as to the maps dealt
within this chapter.
The general character and the periods of origin of the two principal
“topographical maps of India, the 2-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, commenced in 1826, was begun at a time when the
scale of i-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
elenrness 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-zincograpby. By that time also, 40 years lator
than the commencement of the }-inch atlas, ideas as to scale had developed.
The disadvantages of the process adopted were overlooked, and the quality of
the map was sacrificed, to the one point of rapidity of production, although
no doubt those who first superintended its preparation lived on in the Rope, -
which has certainly fot been realised, that they could ultimately by
these methods get results equal to those of copper-plate engraving. 'The:
alterations of detail, symbols, ete., shown on the map, which were sanctioned
by successive Surveyors-General, point fo the same conclusion. They would
not have dealt with the mapin so varying a fashion if it had been the
recognised principal topographical map of India, and not merely a subsidiary
map.

8ir John 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 India, 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 respect from the other
Members of the Committee who decline to recommend that that course should be adopted.

The subject: is mentioned in Colonel Grant’s Report dated 21st February 1905, paras, 20 to
28 ; it was also discussed in Caloutta on the 25th February 1905,—see Colonel Grant’s evidencs
of that date, paras, 29 to50; and it has been further discussed in my own Statement at
Calcutta of 23rd February, paras, 62 to 57, and in that made at Simla on 10th and 19th instans,
paras, 61 to 74 and 86 to 91, so that I shall now confine myself mainly to summarising my
reasons for dissenting from the recommendation of the Committee.
'~ 1. The other Members of the €ommittee agree that engraved maps are munch the hest
maps,

2. All the best European 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 awarg of any country which publishes its principal topographical map by two methods, &
superior and an inferior method ; and (2) the Surveyor-General will find it difficult fo 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 had military maps. In mountainous country it is

impossible on photozincegraphed 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 admitting that the
existing Indian Survey maps of such well-known places as Darjeciing and Simla are
fit to be placed in the hinds 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 vet i- is argued
that because the surrounding country is ‘“open,” its maps are not worth euwgraving. It is
impossible to tell in what distriets 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 guarantee, or even much definite promise, that maps produced by the
present photographie processes can be improved in India. Colcnel Grant in Caleutta,—see his
Report of 21st February 1905 and his evidence of 21th—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 le commits himself to the statement that “I see no
reason why the work in India, with improved training of workmen and saethods
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 ifiis not an
honest lias,, in favourof his own speciality of the Photographic or “ Process®’ methods for
producing maps, had been ulrcady sufficiently indicated by the variety of his estimates of
the cost of engraving—see my statement of 10th April 1905 at Simla,

6. The existing l-inch map has always ' vitiated the taste and edvecation of the
Indisn official and other classes in the matter of the quality of maps, because they bave
pever known any better ones, There was the case, for example, of an engineer giving
evidente before the Committee as to the high qualities of the present I-inch maps of India
who, on being shewn an English l-inch map, made 1t quite clear that he had never even
seen a topographical map of his own country.

7. TLe President snd 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 bhorne
by a country like ludia, I do not believe that India is a poor country. It is a contradiction
in terms to say that a country, which hasa budget and au expenditure of avout 50 millions
gterling a year, is a poor country. Even in the case of tbe very poorest classes
of any country, their comfort depends upon their wants; and I believe the very poorest
classes in India lead far mote comfortable lives than the poorest classes in the East End of
Londou.

8. The Commiitee propeses that India should expend annunally £130,000 or more in
revising the existing one-inch maps, but declines to recommend thut a further expenditure
of B m one-tenih to one-reventh, namely, a maximum of {rom about £15,000 to £20,000 a
year, shoull be incurred to enable her to obtain the full valuc 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 2o to the
expensc 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 eertainly as “open” as
any in India, and which is not likely to provide many purchasers of ths maps: *“On the
“ one hand, the photozincographic process is too coarse to permit of the iosertion of the finer
# Jetails shown by the original drawing, even where the vecessary space is available. On the
¢ other, it apparently cannot do justice Lo sush aceurate hill-shading as would give a correct
“ representation of slopes, relative heights, &c. An illustration of these remarks is supplied,
“ e.9., by the very inadequate way in which the steep slopes to the south of the SKahkot pase
“ 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 sceing the original plane-
¢ table sheets of the survey of this portion of Swat, as prepated 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 has been well made, Tndia should
even although the 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 Committes 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 earlier years, be the
probable cost. '

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

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

Tt would Le inconvenient to employ more natives, because more of them would not Le per
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, or more, if they could for the first three or four years, until
the native engravers shonld 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 be.ieve, exceed the following amount annually, at least for
the first year or two te=

£
The Indian party, inclading 2 Ruropeans, and contingencies for office rent, ete, e L,468
The Ordnaunce Sarvey party, inclading 23 per cent. contingencies ... ~ 1,755
Messrs. Mulby and Sons’ party, ditto ditto . e . 7,644
ToraL o 10,867

So that £11,000 or £12,000 a year would probably meet the whole expenditure. Burma,
as explained in my statement of 19th April, is meantime lef6 out of account in 'the above
estimate.

The 22nd April 1905, J. FARQUHARSON.

* Page 57, Part 11 of the Report.
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CHAPTER IX.
Organisation of the Reproduncing Offices.

127. A careful examination of the following offices was made by Colonel
Grant, who was specially deputed to advise
the Committee on the subject of repro-
duction, viz, :—The Central Offices at Calcutta, the Madras Survey Office,
the Poona Photo-Lithographic Office, the Printing stablishment at the
Rurki College, and the Survey of India Office at Dehra Dun. Colonel
Grant’s report is submitted herewith.

Offices examined,

128. The main purpose held in view, in considering the organisation and
capabilities of the various drawing and
publishing offices, has been to devise
measures to ensure the publication of the maps as soon as possible after the
- surveys on which they are based have been completed. Iu the past serious
delays have occurred in the publication of maps, to which we have referred
elsewhere.

Object of examination,

129. It had been understood that the chief, or at any rate a great and
preponderating, cause of such delays
was the burden thrown on the repro-
ducing offices by the mass of extra-departmental work sent in by the various
Departments of the Government of India. On our visit to the Zine and Lithoa
graphic-printing Department we were shown a number of plans and diagrams,
for instance, which were being printed for the Public Works Department
in the Railway Branch. 'These included plans of carriages and their com-
ponent parts, and illustrations for a railway report, all of which had no
connection whatever with the actual work of the Survey of India, and there
were numerous other cases of similar work in the correspondence of a single
day. Among the annexures to our report will be found three statements®
showing the outturn of the Photographic and Lithographic Office for the year
1902-08 for work done for the Survey of India and for other departments;
and also the outturnin each case for the last 17 years. The last of these state-
ments shows how greatly extra-departmental work has increased inthe past
few years. We were at first disposed to think that all such work should at
once be removed from the head-quarters office.

Extra-departmental work.

But Colonel Grant’s report - shows that the personnel and equipment of
the Central Office are sufficient for the execution of all the work required at
present. The present demand on the Photographic Department is about
2,000 negatives a year, and we are informed that it can easily turn out twice
that number. Similarly the Zine and Lithographic printing offices can with
the existing number of machines and presses attain an annual output of from
at least 13 million to 2 millions “ pulls” or impressions, while the present
demand is about 1,300,000 pulls; and of these 360,000 pulls represent regular
topographical map work, 177,000 pulls extra-departmental work based on
maps that can be more economically produced at Calcutta than elsewhere,
and 763,000 pulls extra-departmental work which could be prepared and
printed elsewhere. It is, 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

* Vide Mr, Pope’s evidence in Seetion I1I, 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 method of reproducing their maps and 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 far as 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 difficulties 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 Survey is to see that its own work
is done, and that mno extra-depart-
mental work is allowed to interfere with that, If work is sent in which can-
not be executed within a reasonable time, without detriment to Survey work
proper, the Surveyor-General should return it at once to the requisitioning
office. If hecan do so without much trouble, he might suggest to the
Department concerned another reproduction office to which the work might
be sent,

Survey work the first duty of the Department.

131. In the next place we agree with Colonel Grant that all Dgpartments
Drawing of extra.departmental work not a Survey should ‘be required to send in‘ all work
duty. drawn in a style suited for reproduc-
tion 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, but draftsmen can be practically
found or trained anywhere, and each Department can provide itself with a
sufficient drawing staff at no great expense.

132, Provided that these conditions are fulfilled, we consider that there is
no immediate necessity for diverting any
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.

Sufficiency of existing reproducing offices.

In a few years’ time, when the new topographical programme is in fall
working order, and the maps drawn by the fifteen Field Parties come in for
reproduction, ajreduction in the amount of extra-departmental work undertaken
at Calcutta may be necessary. We draw attention to Colonel Grant’s conclu-
sion that there is ample plant at Poona and Rurki 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
its present buildings, and with its existing plant it cannot undertake more
work.
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133. Wo have elsewhere recommended that the Local Governments should
be entirely responsible for revenus 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
already wsed, and there is no reason why this simple method, which is
thorovghly sufficient for the production of cadastral plans, should not be
introduced in those Provinces that bave at present no reproducing plant or
establishment. The Bengal Drawing Office is organised on a good basis, and
carries out all this elass of work under the Superintendent, Provincial Surveys.
In Rangoon there is a small establishment attached to the Government Press
which reproduoces 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.

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.

Reproduotiou of cadastral maps.

Letter Press Printing Section.

135, The removal of the Photogravure section to the Central Press suggest-
ed by Colonel Grant is a measure 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
requirements for the reproduction of hill plates by photo-etehing, should it
eventually be decided to introduce that system.

Photogravure Section.

136. In chapter VIIT we have given our reasonsfor proposing that the
task of continuing to correct the existing
1" Atlas sheets and %" Provincial maps
should be stopped, and that the Engraving department’s energies should be
concentrated on engraving the new Degrec sheets and the & map of India.
‘When these new engraved plates come into use, the present practice of print-
ing direct from the engraved plate should be given up. We consider 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. 87,600) a trifling sum compared with
the importance of preserving undamaged and intact plates prepared by the
eostly 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 documents.—
maps, plans and records of observation and caleulations, Tt is advisable that
separate fire-proof acéommodation should be provided for storing these valu.
able documents.

138. In the Photographic and Lithographic offices Colonel Grant observed

Supervision in the Photographic and Lithographic & want of cleanliness and order, and a
Offioes. failure to use labour properly, and-as-
oribed the somewhat inferior reproduction work carried out at Calcutta to the

Storing of original documents.
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use of an unsuitable process of heliozincography with inferior material. Our
visits to the offices confirm the impression that the management has not ate
tained the degree of firmness and eiticiency 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 Survey of India, recommended that an assistant shoald be appointed to
the offiger in charge of the Photographie 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 increase in the work of the office wheun the new topographical maps
come in for repr'oduction,and good manasgement 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 Assistant responsible for the entire working
under the Surveyor-General of the head-quarters office, a duty which they
could not undertake satisfactorily in addition to the routine involved in the
management of the Mathematical Instrument Office.

1329. As to the subordinate staff we entirely agree with Colonel Grant in
Subordinato staf i the Photographic and Lithe-  bRINKING that an effort should be made to
graphic Othees. work with fewer but better men. Asin
the case of the draftsmen and engravers, the Surveyor General should have
greater freedom than he hasin the matter of payment 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. fo 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
in longer hours of labour and piece-work, the officerin charge should have also
power to pay for extra work done in overtime. In fact greater elasticity is
required to keep work up to date and to meet sudden emergencies without
entire disloeation of current work.

These remarks as to 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
similar 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 mare 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
‘ has suggested 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 for reference by the Surveyor-
General and his assistants,  One matter, however, to which we would
direct the attention of Government is the necessity for utilizing the best
obtainable quality of drawing and priuting paper. It is poor economy to
detract from the finish of the maps on which the work of the Survey is
depicted by using inferior or unsuilable paper. The existing arrangements
under which paper is obtained throusch the Indian Stores Depirtment do not
appear to be satisfactory. The Surveyor-General should be given more
freedom in this matter and should be encouraged to use the very best quality
of paper, irrespective of trifling variations in cost. When obtained, arrange.
ments should be made, as far as practicable, for seasoning the paper before
use,

141. A small section of the Drawing Office, consisting of a retired Provin.
Publication of maps from obsolete material to be cial officer and 10 dl‘aftsmen: has of
stopped. recent years beor employed in drawing
from old material standard sheets of Bengal and Assam, wbich have never yet
been publishied. Nearly all the material is quite obsolete, and our examination
of the maps showed the results to be most unsatisfuctory. Now that syse
tematic revision is likely to be undertaken, we consider that all work of this
nature should at once be put a stop to. The draftsmen will be required to assist
in the work of the goneral revision, in the course of which traets, for which maps
in standard form have not beon published, will bo provided with up-to-date
maps in their proper turn. The intermediate issue of maps based on out-of-
date material is unnecessary and undesirable in view of the demands which
will be mado on tho strength of the Drawing establishment,

142. The issue of maps tothe public and to the officers of Government,
who require to use them, is dealt with
in & scparate branch of the Surveyor-
General’s office, viz.:—the Map Record aund Issue Office, but the subject may
conveniently be mentioned here, From the evidence we have reccived, it
appears that little or no difficulty is cxpericnced in obtaining maps, provided
they are not out of print, but there is often considerable difficulty in dis-
eovering what maps exist. The only remedy for this is the provision of
up-to-dato catalogues and index maps. Steps have lately been taken to
publish revised catalogues, such as those of the general maps of India and
of Bengal, but some of the cxisting provincial catalogues are nearly 20 years
old, and are practically useless. » The pablication of new maps is notified in
the various official Garzettes, but this is not sufficient to bring their issue to
the notice either of the public or even of officials. Revised editions of all the
catalogues should be provided as soon as possible, and at certain stated

intervals addenda should be published. These catalogues should be widely
distributed.

Officers of Government and others should be encouraged to apply for maps
connected with their work or their charges. We do not recommend any
extensive frce issue of maps, which would only tend to lessen their value in
the eyes of the recipients, and we think that ordinarily the Local Government
or the Department, for the officers of which the maps are required, should be
debited with their cost.

The main principle to be followed is the liberal issue of index maps and
catalogues, and the supply of copies of all standard and degree sheets pub-
lished to the Local Governments concerned and to the Quarter Master General,
for distribution to subordinate officers, or for orders as to the number of copios
required,

Arrangements for the issue of maps.
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CHAPTER X.

Estimate of the expenditure required for the revision.

143. The orders constituting the Committee directed that the report should
include an estimato of the additional
expenditure required to give ecffect to
our proposals. Such an cstimate can be given only in general terms, as we
have refrained from dealing with any details that seem to us more suitable
for settlement by the Government of India on the recommendation of the
Surveyor-General. The main item of expenditure is the cost of the survey
parties, which, if our 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 yecar for each of the 16 parties employed, or
Rs. 22,50,000 in all. 'The éost of reproducing the maps in four colours by
heliozincography, based on estimates furnished by Colonel Grant, but modified
owing to our proposal that the sizo of the cxisting standard sheets should
be halved, is placed at Rs. 4,30,500 for the whole of thé 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 shects and eventually of sheets on
the yzmuo Scale, and the increase$ proposed in the engraving staff and in the
trigonometrical branch have also fo be taken account of. We deal with
these helow in attempting to estimate the increase in the Survey budget that
will be necessary.

144. Owing to the very confusing and complicated manner in which that
budget is prepared, 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.

Preliminary.

Present Survey grant.

The average allotments made by the Government of India for survey work
in all its different branches during thoe last five years are as follows ;=~—

Gross estimates, average for
1900-01 to 1904-05,

Rs,
Controlling and administrative staff . 1,74,896
Head-Quarters Office . ‘oo 5,95,670
Survey Parties, Scientific ee oe see 2,595,790
" sy Topographical ves 9,14,546
” ss  Traverse vee e 1,58,808
» »  Special Surveys (towns, ete.) ... e 48,066
» s»»  Miscellaneous and general vee 79,220
Revenue e vee ‘or 8,835,496
" g {Forest By ves voe 1,56,284
m———
Total e 82,18,728
———

# Of the 7,000 sheets 280 will be ready for reproduction in each of the 25 years of the programme, and each shect
will cost Rs, 618 to reproduce,



86

Deductions amounting to ncarly half this sum are, however, made by
transfer of expenditure from the Survey of India budget, to other heads
in the accounts, or by recovery from Provincial Governments, other depart-
ments orlocal bodies for whom the work is executed. These are :—

Deductions from Survey of India accounts,
Average for 1900-01

to 1904-03,
Ra.
Revenue, Cadastral and Forest work, 13,64,010
R charged to Local Governments
Burma . 2384302 (detail in margin).
Rocovered for revenuo } Bengal . 571,964 .
‘i:}arties in ...} United Provinee 4,880 SPCCL‘J.] surveys e - 4:8,310
Punjab . 24,850 Mard D . .
ver f . 11 nartm 9
Total Rovenue - sasi6  Reco ery from Manne Department 1,200
— for tidal work,
. Domba; - 74,144 .
For forezt parties in Mudra.ay T 89080 Tostruments supphed fo revenue 87,406
Total Forest 1,56,284 parties.
25ths of controlling staff « #2470 Frontier work for the Foreign De- 6,000
o
{the of correapondence and drawing office 55,788 partment.
) 8,784
Cont of cadastral maps . 48, . ‘
Ei:r:dcpurtmentnl mapping .. - 1,490 Probable savings {deduected by 23,000
fxtra-departmental work - 4,553 Finance Department).
nstruments and maps for other departments  2,09,240
K J
GRAND TOTAL .. 12,64,010 Total .o 1479926

"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 survoy parties
to ordinary topographical work. Since tho creation of the post of Super.
intendent, Forest Surveys, an annual expenditure of about 11 lakhs has
been allotted for forest surveys and charged in the Tmperial budget against
topographical surveys, but in addition fo this a further average annual sum of
Rs.1,56,230 has been charged to the Governments of Madras and Bombay under
the orders quoted in paragraph 67 above. This sum, if our recommendation
that forest areas should be surveyed in the ordinary coursc of the topo-
graphical programme be accepted, will be available for topographical work,
though the charge will be transferred from the provincial to the imperial head
of accounts, To further simplify the budget we recommend* that the sums
now charged to “ Revenue ” for a share of the controlling staff and the corre-

spondence and drawing office, should be

Rs. .
Present net [ndia Bstimato 17,38,800 ﬁnally deb]ted under the heﬂd ¢ Sul‘vey
Additional forest survey charges  1,56,230 g L ]
3-10ths of head-quarters 52,470 of India.” Tho total avorage nct grant
3-310ths_ of corrvspondence and 55,790 for survevs exclusive of cadastral sarveys
rawing, _—— . v
20,038,200 18 therefore Rs. 20,08,290 as detailed in

the margin.
145. The average annual cost of topographical, traverse and for

Additional expenditure required for topographical

est parties

included in this amount is Rs. 12,29,588.

progratniuc. :
. The total annual cost of the topographic«
Topographical Pacties v 7.65,643 al partics required to carry out the re-
Lmperial ... 1,89, isi i

Forest o { mperia 84,903 vision of the maps of India under our
Provincial .. 1,502 ; i

Traverse do, o e R0 proposals is Rs. 22,60,000 and the increase

15.25.088 to be provided for on this account is there~

fore Tt+.10,20,412. The colour printing of

the new heliozincographed standard sheets will cost an additional Rs. 17,200

* Vide paragraph 154,
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per annum, making a total increase 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 }” Degree sheots.

146. The additional officers proposed by us, apart from those employed in
Cost of additional officers outside the topographical the parties who are P rovided for in the
“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, Fronticr Surveys, is
given thesame pay as the Superintendent, Trigonometrical Survegs, that the
Inspeoting Officer reccives 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 allowances, »éz., Rs. 800 each, we
have the following additional expenditure against which may be set off the
pay of the Superintendent, Forest Surveys :—

Ra. Rs.
per mensems. yer annunm,
Superintendent, Frontier Surveys 1,800 21,600
Inspecting Officer, substituted — for Assistant
Surveyor-General No charge.
Four Assistants ... {each) 800 38,400
Deduct—Superintendent, Forest Surveys ... 1,400 16,800
Net additional expenditure ee 48,200
Add for travelling allowance, local allowances,
exchange compensation, &c. 26,800
Total 70,000

147. Colonel Grant’s report shews that the Photographic and Lithographic
office, which at present costs about
Rs. 1,37,000, ean cope with all the repro-
duction work it is likely to receive for some years to come, and can meet an
increase in its work 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
officc, we assume that the expenditure may rise as high as Rs. 1,50,000 a year.

Increased espenditure in reproducing offices.

The Engraving offico, costing Rs. 67,500, will require strongthening 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 stafl 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 lenses, the
replacing of worn out zinc-plates and so forth, but such expenditure must he
treated separately, as must tho cost of the removal of the engraving office to

Non-recurring charges.



88

Dehra Dun, or elsewhere, should that eventually be found necessary.,

149. The results of our estimates can be stated very simply—
Fiual result of the proposals,

Rs,
We take the present cost*of the Survey of India to be (mde para-
graph 144) 20,08,300
The additional cost by our scheme will bcb
for topographical revision e s 10,20,400
for producing heliozincographed maps in eolour 17,300
for additions to the staff of officers e 70,000
for the reproducing office establishments 63,000
The total allotment for the Survey should therefore be 31,74,000

This sum of 31% 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 greatfinancial pressure. When it is
considered that thatamount was fixed 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
50 liberal a scale that we feel somo 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 excceded.

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 arca 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, 31}
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 amounts 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 mecting at least a part of the
expenditure, and some of them have in the past, as in the case of Mysore,
contributed the whole cost. In other cases objection has been taken to bear-
ing any part of the oxpense, but it would seem to be reasonable that
some contribution should be made to a great imperial work, such as is in con-
templation.

Esxpenditure on surveys in Native States.
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CHAPTER XL

Miscellaneous.

161. We have heen much impressed in the course of our enquiries by the
difficulty of obtgining accurate and defi.
nite information on many points on which
we desired it in covnection with the Survey. This has been specially tho 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 done in the past. Such rates are given in
the statement* attached to Lieutenant-Colonel Longe’s memorandum on
reorganisation, but the variety of the work is such, that it is difficult
to arrive atany decision as to the rates actually applicable to sarveys
on g particular scale. For much of the difficulty we have expericnced,
the miscellaneous character of the work done in the past is no doubt res-
pousible : and we enticipate that if a definite prozramme is approved by
GCovernment, 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 intclligible to the controlling authorities,
These arrangements involve many points of detail with which the Surveyor-
General must be left to deal as they arise; but thero is one matter of primary
importance that we wish specially to refer to.

Difleulty 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. Thoy deal with a
mass of figures in which expenditure on many classes 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 Tmperial
account under other heads of the annual estimates ; other portions are charged
in the accounts of Provincial Governments. In some cases anticipated
reccipts arc deducted before the final charge is entercd in the estimates,

Totricacy of the Survey of India budget.

153. We are not sufficiently acquainted with the procedure followed in
drawing up the estimates of tho Govern.
ment of India, to fecl justified in making
definite rccommendations on so technical 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. But we arc strongly of opinion that better
arrangements for financial control are neccssary thaun 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-General himself
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 1808-99 to-1902-03 was on an average
below the budget allotment of the year by over a lakh of rupecs. Itis not
satisfactory that lapses of grants to this cxtent should be possible.

164, The form of the budget can, we
think, be improved in two directions :m=

(1) by simplifying, and as far as possible, doing away with the adjust-
ments and deductions to which reference has been made ;

Necessity for better financial control.

Simplification of the budget.

* Vide page 122.
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(2) by showing clearly and under separate heads the estimates for each
different section of the work of the Department. At present, for
example, in order to ascertain the estimates for trigonometrical
and scientific surveys, it is necessary to look in one part of the
budget for the pay of the Superintendent, in another for the
charges of his office, and in a third for the cost of the parties
employcd on tiigonometrical and scientific work.

The deductions and*adjustments made in the estimates may have some
connection with the orders regarding the charges to be taken against the
grant (20 lakhs) to which the Department was limited in Lord Northbrook’s
time, but that limit, as we have shown, is now obsolete, and we can discover
no reason for the continuance of the existing complications.

We fail, for example, to see why % ths of the charges of the controlling staff
and of the correspondence and drawing officesshould be deducted from the
Burvey budget and transferred to the head * Land Revenue—Survey *—also
an Imperial head of account, If the amount is an Imperial chargo at all, the
most convenient place to charge it off finally appears to be the budget of the
Burvey Department. There are many minor adjustments and details in the
estimates, the correct arrangement of which would require to be settled by a
trained officer of the Accounts Department, more especially as regards the
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
office entirely outside the Survey budget. It is not maintained for tho Survey
Department alone, and there appears to be no reason why it should not deal
with the Survey in the same way as it does with other Departments, charging
the Department the cost of all instruments supplied, or repairs effected, and
making an allowance on instruments returned to store.

155, To give effect to our suggestions the Survey Estimates, as contained
in ““ Detailed Account No. 26-A., Survey
of India ” in Volume I of the Civil
Estimates, would be arranged undcr some such heads as the following :—

Suggestions for the arrangement of the budget,

Ilead-quarters of Depariment.

Controlling and Administrative Staff e .

“ee

(Omit Superintendents of Trigonometrical Surveys, and of Frontier
Surveys). oo

Head-quarters Offices.

Correspondence and Drawing... vee e
Photographic and Lithographic ver ror
Engraving vee

Total Head-quarters Officos
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Trigonometrical Surveys.

Administrative Staff
Trigonometrical Office, Dehra Dun
Survey Partics No. (a)

NO. (b) cer cer see ‘e vee
eto.’ ete, e ) o .os ver
Total Trigonometrical Surveys .

Topographical Surveys (other than Frontier).

Administrative Staff oo
Survey Parties No. (¢) oo v
No. (@) .
No. (¢) vt ooe
ete,, ete,
Total Topographical Surveys

Frontier Surveys.

Adminish‘ative Stﬂﬁ e 1) res e “on
Frontier Drawing Office
Survev Parties No. (f) -
No. (9) vee
No. ()
eto., ote,
Total Frontier Surveys vou

(Forest Surveys to be similarly dealt with, if charged to India, If existing arrangements
continue, it would be neceseary to deduct {%;ths of the charge, and show it in the Forest Esti«
mates.)

Miscellaneous ... s
Total Survey of India o

No provision is made in thesc heads for cadastral surveys, as all such
charges are finally and rightly shown under a different head in the estimates.
If it is neccssary to add them in the Survey of India estimates merely to
deduct them again, wo would suggest that they might be shown in italics at
the end of the Survey estimates proper.

‘We think that a re-arrangement of the estimates on some such lines as
are proposed above would render them much more intelligible, fo the great
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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1568. We have been asked to report whether any standards of work have
been fixed and whether it is possible to fix
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
gencrally considered impracticable in topographical work, owing to the
varying degrees of difficulty of the work. A standard fixed in area appcars
to be generally regarded as likely to mislead ; some officors have told us that
they prefer to judge the outturn of their surveyors’ work by the number of
plane-table fixings rather than 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 bo the case also that
though no regular system is followed in topographical parties, still the oflicer
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.

Standards of work.

We think that an endeavour should be made to introduce a more systematic
method of appraising the work of each surveyor. Appended to Sir John Farqu-
harson’s statement in Part I1 (Scetion IT) of the Report will be found specimens
of the progress returns submitted to the Ordnance Sarvey in England, from
onc 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 squarc mile of work completed by one surveyor
may be equivalent to two square miles ilone by another, owing to the greater
difficulty of the country ; hut we cannot think it impossible to allow for such
difterences, and we consider that in cach party an endeavour should be made to
estimate tho average cost or the average time required to survey a square
mile of medium country, and to appraise the work of cach surveyor accord-
ingly. The standards would vary from party to party, and would themselves
afford a means of comparing the cost of work in different parties, as the
Surveyor-General, from his general knowledgo of the country in which each
party was working, would bo able to judge whether any dillercnoe in the
standards was sufficiently accounted for by differences in the conditions of
work. We fully agrec with the remarks made by Sir John Farquharson on
this subject.

157, Another point to which we attach importance is the laying down
) definitely of the maps for the production
of which the Survey Department is to be
responsible. It is a mattor we think for the decision of Government whether
any particular class of map is required, and it should not be lelt to the Depart-
ment itself, and still less to other branches of the administration to decide on
the preparation of some particular class of map on the ground that it will
meet some public convenience. Wo 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 unlcss some check is applied, the energy of the
Department is liable to be diverted from its most urgent. work—work which
will in future give it full employment.

Maps to be produccd by the Survey of India.
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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 definito 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 bo 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 editions 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 scalo 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 sheets —
(4) On the }” scale—Degree sheets for the whole of India (engraved).
(5) On the 3” scale—8keloton district maps (engraved).
(6) On the + - goale—DMap of India (engraved).

173%6,600
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) 1"=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 3” or the 1" scale, and there is considerable difference of
opinion as to which is the more useful. For 1" maps the Degrec sheets suflice,
and as most officers, who have expressed an opinion on the subjcet, desire to
have maps that show the country outside the border of the district concerned,
we do not think it nccessary for the Department to undertake the compilation
of a special map, showing the country inside the district border only.

As regards 3" maps, these arc 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 tho whole
of Tndia 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 inscrted, which are
ot in the Survey maps. We think that work of this description can best be

docentralised.
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168. We think (Sir John Farquharson dissenting) that it would be
Proposed Committeo to discuss the snnual pro- advisable in order to bring the Survey of
gramme. India into closer touch with the depart.
ments of the public service most interested in its work,and tostrengthen it in
resisting 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 reports
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 foroce,
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 moro fulness, than is- possible in written reports and proposals, the
extent to which the survey was proceeding in accordance with tho 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 reprcsentation 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 c¢onsists of 20 members ropresenting
the various State Departments concerned, serves to connect the different
departments which bave geographical and . topographical sections, and to
centralise fhe work so as to prevent reduplication. It reviewsall under-

Reasons for dissent as to the Committee’s  proposal for a Council fo be assembled, as is done
in France, to discuss the annual programme of the Indian Survey.

The following aro my reasons for dissenting from the above proposal :—

1. There is no analogy between the condifions in France, and those which hold good in
India. Tt is well known that various Departments in Frauce are empowered to prepare their
own maps and that there does not exist there a Department which propares maps for the
whole country. Thus the War Office (L’Etat-Muajor) prepares its own maps (the
“staff map’’), the Minister of Interior prepares his own map (Carte Vicinale), and the
Department des Ponts et Chaussees prepares its own maps, and go on with other depart-
ments. The result is that the French Couneil is a necessity, to prevent over-lapping. No
such necessity exists in India, where the only map-maker is the Surveyor-General. The
Committec thereforo proposes to borrow from France an institution for India, the conditions
in which country are exactly the reverse of the conditions in France.

2. I think the proposed Couneil would be mischievous., Either it is to have power or
not to have power, If the latter, it would bo 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
exccution of his work. In this the Committee iz surely inconsistent. Its recommendations
have been drawn up throughout so as to prevent interference with the Surveyor-General by
Local Governments, and it now ends by proposing that every facility should be given for
interference with him fo representatives from no less than six departments, of which none
cxcept his own departmeutal 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 cnergetically, and without interruption aud diversion to other
objects, is that no one except the Governmout 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 murveys and maps at Government
expense, decides on their value and urgenoy, 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 Burveyor-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 twclve months, and to consider the programme for the
ensuing year.

1569. 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 transfer of the offices is feasible, but
we are not prepared to recommend that any such measure should be taken
at present. The site on which the offices now stand in Caleutta, which was
purchased in 1873 for a little over a lakh of rupees, is now valued at four
lakhs (Rs. 3,99,5682). The Municipal valuation of the buildings is almost
exactly 7% lakbs of rupees, and i3 accepted as fair by the Superintending
Engincer, though it is impossible to say what the buildings would fetch if sold.
'We gather from a letter that we have reccived from the Government of Bengal,
that it would probably be unneccssary to sell them, as further accommodation

Removal of the head.quarters offices from Caleutta,

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 advanced.

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 rovision is begun, the Surveyor-General will have to furnish to the Revenue and
Agricultural Department, for the Government of India, and for the Finance Department, esti-
mates of the annual cost of the work, of theannual strength to be employed, and of the ananal
rates of progress to be anticipated, all put into the shape of a “forecast’™ for each year
during which the work will be procceding, say from 1906 to 1931; 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 have to furnish aosnually to the
Revenue and Agricultural Department and fo the I'inauce 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
available, Why under such conditions, and under so closo a check on his progress and
expenditure, he should be required to furnish “ programmes ” and to consult four other de-
partments on those subjects every year, it is surely difficult to see, and no less difficult to see
why that representative of the Indian Government to whom alone he is accountable, namely,
the head of the Revenue and Agricultural Department, should be liable to have bis authority
interfered with by the four or five other members of this proposed council. Any changes
that might become necessary during the progress of the revision should be solely the concern
of the Government of India,

The 22nd April 1905, J. FARQUHARSON.
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is required for Government offices in Calcutta, and wo may therefore 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 tho 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 111 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 thero 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 to 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 somowhat higher level than Dehra Dun itself ; and an
oxcellent site for large offices with houses for the officers and quarters
for the employés could easily be sclected. Onc 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 ncighbourhood 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 time when a considerable
extension of tho survey programme is in contemplation. To tramsfer 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 carrying out the new programme, if it is agreed to, have
been got into thorough working order. The Surveyor General and his
officers will have sufficient work on their hands in organising the Department
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 think that tho
best plan would be to transfer the Engraving and Drawing offices, the romoval
of which would not disorganise the remainder of tho establishment.

Joan O. MILLER.

Joon FARQUHARSON, Col., R.E. (retired).
F. B. LONGE, Lieul.-Col., B.E.

F. H. KELLY, Col,, 4.4.G., IV Division.

SIMLA;
The 25th April 1905.
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Summary of recommendations,

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
undertaken.

(2) This work should be regarded as the most important now before the
Department.

(8) The direction of operations should be strictly Imperial, and local
authorities should not be allowed to intervene.

(4) The Surveyor-General himself should directly control the operations
with the staff proposed in the report.

() The operations should be conducted ou the lines laid down in Sir
John Farquharson’s scheme printed as Appendix B to the report.

(6) The whole of India should be divided into tracts, each of which
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
and 26 years should be allowed for its completion.

(8) Special arrangements should be made for the completion of the work
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
should be brought up ‘o date. 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 sliould be left entirely under
the aontrol of Provineial Governments and Tocal 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
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
Trigonowmetrical 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 authorities
concerned should be considered,
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(14) The Government of India should prescribe the general and speoial
maps which it is to be the duty of the Survey of India to
produce.

(16) The form of the topographical maps should be permanent,

(16) The standard sheets of the 1-inch map should be reduced to half
their precent 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 and clinometrical heights and levels,
shown on the maps should be largely increased ; but first all the
main lines of levels should be equated.

(20) The vertical interval betwecn contours is a matter requiring atten-
tion.

(21) The 1-inch map should 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 should
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,

(26) For the production of the I-inch map an improved process of helio-
zincography should be employed, a few selected standard sheets
being engraved on copper.

(28) The Atlas of India sheets should now be superseded by * Degree
sheets on the ” scale, which should be engraved on copper.

(27) In place of the ,3" Provincial maps a general map of India on the
scale of 1:1,000,000 should be prepared and engraved.

(28) Toleave the Surveyor-Geueral free for the supervision and control
of tho 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 fleld 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 a position similar to that of the Superintendent of
Trigonometrical Surveys.
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(31) Owing to the abolition of special forest surveys, the post of
Superintendent of Forest Surveys should lapse.

(82) The Trigonometrical Branch should be strengthened by two officers
to assist in triangulation and levelling.

(83) The strength of the field parties should be increased by 50 per
cent.

-(84) There should be two officors, one in charge, the other his assistant,
with each ordinary topographical party.

(35) With the frontier parties there should be three officers, one in
charge, and two assistants to allow for speeial calls.

(86) To meet these proposals the staff of the Imperial Service for topo-
graphical and trigonometrical work should be increased from 40
to 70 officers.

(87) Tirst appointments of officers of the Army to the Imperial Service
should be for a term of five years only and a Janguuge test should
be imposed.

(38) The Provincial Servico should be divided into two Services, a
Provincial or Indian Service, and a Junior Service; the pay of
the former to range from Rs. 250 to Rs. 800, and that of the
latter from Rs. 80 to Rs. 400; and some moditications in the
system of recruiting should bo introduced.

(39) Natives of India should continue to be employed in the Provineial
and Junior Services in the proportions stated.

(40) Officers in charge of parties should have a free hand to enlist
surveyors, and parties should recessin the neighbourhood of their
charges.

(41) Imperial and Provincial officers employ.d on cadastial or similar
work should be freated as temporarily outside the regular cadre,
and the Surveyor-General should be authorised to employ other
officors in place of those so deputed. |

(42) The supervision in the Photographio and Lithographic Office
should be strengthened by the appointment of an additional
officer as assistant to the officer in charge, The superintendence
of the Mathematical Instrument Office should be placed under
these two officers.

(43) The first duty of the reproducing offices should be the production
of the maps of the Survey of India. ‘

(44) No drawing of extra departmental work should be permitted to
be thrown on the Survey of India office.

(45) Local Governments shuld reproduce their own cadastral maps.

(46) As the reproduction of the revised topographical maps throws
more work on the headquarters office, arrangements should be
made to gradually transfer extra-departmental work to other
Government mappiong offices.
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(47) Certain improvements should be introduced in the methods, work-
ing, establishment and plant of the reproduction offices.

(48) Sceing that the general revision of the topographical map of India
is being commeonced, the publication of maps compiled from
obsolete material should cease.

(49) To facilitate the supply of maps to the public and to officials, up-
to-date catalogues and index maps should be freely issued.

(60) The form of the Survey budget should be simplified, and better
financial control instituted within the Department,

(561) An attempt should be made to devise more definite standards of
work in order to check outturn and cost.

(62) The annual programme should be discussed with the Surveyor.
General by a Board or Committee representing the different
departments of the Government of India,

(63) The proposed removal of the headquarters from Calcutta should
be postponed for the present.

(54) Greater attention should be paid to the preservation of all perma-
nently warked survey points,

C. A, BARRON,

Secretary.
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Appendix A.

Lipurenant-Cotovet LoNoh’s REORGANISATION SCHEME WITH AN EXPLANATION OF THE
DUTIES OF THE HIGHER STAFF OFFICERS,

Present organisation.

The Survey of India is compoged at present of—
1. The Imperial Service.
2. The Provineial Service,
3, The Sobordinate Service.
4. The Menials.

Anpointments.

2. The Imperial Bervice.~The Imperial officers are recruited from the Royal Engineers, the
Indian Army and in special cases by direct appeintment by the Secretary of State. But at
the present time there are in this branch two officers who were transferred from the Bombay
Survey Department on its reduction, one officer transferred from the Forest Department, and
one officer transferred from the Madras Survey Department for special employment as
assistant to the officer dn charge of the Photographic and Lithographic Office, and he has for
some years been in charge of that office.

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 they must pass 2 departmental
examination before they are finally admitted to the Department.

There are no rules regarding the appointment of other officers.
Royal Engineer officers can revert to military duty at any time.
Indian Army officers eannot revert to military duty after 10 years in the Department,

3., The Provincial Service.~The Proviucial service is recruited by examination in India.
The examination is condneted by the Survey of India. Candidates receive permissicn to sit
for the examinations (which are held simultaneously at centres convenient to the eandidates)
from the Surveyor-General. There are definite educational qualifications laid down, and no
application for a nomination is entertained unless these are fulfilled. All candidates must
be statutory natives of India, but the appointments are also open to pure natives in
the proportion of one native to every three Europeans or Eurasians. The examination is
not strictly competitive, but the appointments are almost invariably given to those who
qualify, in order of seniority, .., in accordance with the marks obtained : the Surveyor-
General, however, has the right to select from those qualified, such as be eonsiders for other
than actual book knowledge, are likely to prove the more valuable officers.

All provigeial officers are appointed on probation in the first instance, and none are
permanently appoitted until they have been one year in a field party or similar position, and
have been well reported on by thgir immediate superiors.

4. The Subordinate Service.~The Subordinate service is purely native, and is not a fixed
establishment as the Tmperial 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 traiced by them as sub-surveyors, computers, 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 oo as temporary hands in the first instance, but after some years, if they prove
themsgelves worthy, they are made permanent.

. Menials.~The same rules apply to the menial servants in a modified way, Such men
may be made permanent, but most of them only serve for gix 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 it is called, to
count towards pension, and they can be at-any time made permanest by the Surveyor.

Greneral.
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6. Present establishment of the Imperial Service.~The Imperial Service consists of=

7 ” 2nd ,,
9 Deputy ,, 1st ,,
(A) 9 [T 2nd ,, 3
i ,
8 Asst. o, st ,, } but of these appointments 8 cannot be filled, being transferred
‘g ond | to the Provinoial Service and called Pilot appointments,
” » n 1

1 Surveyor-General,
«1 Daputy Surveyor General.
3 Suporintendents, 1st grade,

* Eventually there will be 8 in tho 2nd gradoe, but pending the absorption of the Pilot appointments at (A)

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 Engincer officers are liable to be ordered
to Chatham and military duties extending over oue completo year, once ia their service as
Captains or Majors, They are also entitled to three months’ special leave in each rank to

study for

their promotion examinations,

At the present moment, ¢.c., at the close of the field season, there will be—

Total

1 Superintendent, 1st grade, on leave. ‘

2 Buperintendents, 2nd ,, ,,
1 Deputy Supdt., lst , , o
1 »  » lst ,, &t Chatham.

1 ’» » 2nd » »
8 Assistant Supdts.,, 1st ,, on leave.

9

And in point of numbers we may take it that 8 to 10 officers of the Imperial Service
will always be abseut out of the total number at present of 42 officers, and under the reor-
ganisation, which is not yet complete of 40 Imperial officers, as the orders are to reduce the
strength by—

1 Suporintendent, 2nd grade,
2 Deputy Superintendents, 1st grade.

2 1 . Ind ,,
3 Ansistand ” st
2 ”» » 2nd
10
7. There will be therefore in the Department available for duty on the 1st June but 383
officers, who will be distributed as follows ;==
1 Surveyor-Genoral.
1 Deputy Surveyor-General,
1 Superintendent, Trigonometrical Surveys,
1 . Forest Surveys.
1 » Pravineial Survoys, Bengal.
1 ” » ” United Provinces,
3 Assistant Surveyor-Generals.
1 Officer in charge, Computing and Reproducing office, Dehra.
Total 10
Topographieal  officer in charge No, 1 Party.
” 1 1 » »” ”» 2 »
" 2 ,, with O under instruction.
» 1 , incharge ,, 3
Cadastral 1 " ” » 4 .
" 1 » n ”" 3 5 1
» 0 ”» n 99 » 0 2]
”» 1 » » ” » 7 ”»
0 ., » w B 4 Superintendent, Provincial Surveys, United Pro-

vinoes,
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Forest w0 Officer in charge No. 9 Party. Superintendent, Forest Surveys.
Topographical b .. » 10,
" .1 ” " ” 11 9
» 1 ” ” »” 12 ”
3 1 EE) 27 ” ]4 ”
s .1 ” " s 15 »
Forest .1 ” ” » 17 »”
Topographical | » 18,
Forest .1 » » »w 15 ”
” 1 » 1 19 20 ”
Trigonometrical’ 0 v » » 22 » (Work stopped in consequence.)
” we 1. " ”» ” 23 ”
" . 1 r” ”» ” 24 »”
s .1 » » w 26 ”
” . 1 (3] 2 " 26 »
Total 21

Grand total 31 officers.

And there will be two officers on special duty,—the Surveyor-General and Captain
M. O’C. Taondy. If the Surveyor-General reverts, there will be a lot of changesfor
the period of two months before Colomel Hobday’s retirewnent. For Nos. 6, 8 and 9
Parties there is vo 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 Superintendent, Forest Surveys, and if
Captain Tandy returns to duty from his Aden work, T can re-start No. 22 Party, but I
bave 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, but Nos, 13, 16 and 21 do not exist.

Of the existing 23 partics, 9 are engaged on topographical surveys, & are engaged
on cadastral surveys, 4 are sugaged on forest surveys, and 5 are engaged on trigonometri-
cal and scientific rurveys.

9. Excluding the officers required for the administrative appoiutments and technical offices
and absentees thercfore, were all the officers’ now available sufficiently acquainted with
the work, T could on my own reversion have one Imperial officer with each existing party,

but not one spare officer left.

Tt is palpable on the face of it that unless there isa large increase in the number of
officers, 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 conld I replace officers falling sick or other vacan.
cies.

10. Duties of officers.—The duties of the various officers are as follows :—

1. The Surveyor-General deals with everything connected with the Department gener-
ally, and has a certain number of topographical parties under bis immediate s'uperintendence,
and all trans-frontier work.

2. The Deputy Surveyor-(teneral deals directly with all cadastral or revenuc questions,
aud superintends a certain number of topographical parties.

8. The Superintendent, Trigonometrical Surveys, deals direotly with all the trigonome«
trical or sciontific parties and with one topographical party ; as this officer is éia.ble to be
appointed Deputy Surveyor-General or Surveyor-Geoeral, it has been considered in his
interest to put at least one topographical party under bim,

4. The Superintendent, Forest Surveys, superintends all the forest survay
parties.

5, The Superintendents, Provincial Surveys, two in number, superintend and administer,
under the Local Governments, and the professional control of the Deputy Surveyor-éoueral,
the cadastral surveys of their provinces,
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6. The Agsistant Surveyor-Generals are three in number and are in charge of —

(1) The Surveyor-General’s offics (correspondence and accounts) and of the Mathe-
matfeal Instrument Department.

(2) The Drawing and Engraving and Map Record and Issue offices.
(8) The Photographic and Lithographic offices.

7. 'I'ne Officer in charge of the computing office resides at Dehra, and is under the Super-
intendent, Trigonometiical Surveys; he deals with all the qu:stions 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 =t Dehra.

8. The other officers are what are called the executive officers, their duties being confined
to their individual field parties.

All questions affecting the Department generally, its rules and regulations, customs, pro-
motions, ete., of Imperial and Provineial officers, ave deiided by the Burveyor General, but
minor quesiions ard routine matters are dealt with by administrative officers direct,

11. Need for superiniendence.—1It has been found in practige that even with the existing
number of parties, the dutics of the Surieyor-Genaral and eputy Surveyor-General are go
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 shufiling of the officers in charge and consequent non-continuity of system. I .aati-
cipate that this difficulty will be still more accentuated if any attempt is wade to inoreasge
the number of parties under the existing system-of organisation.

Were it not impossible for the Survevor-General and Deputy Surveyor-General to
superintend mcre parties directly themselves, there would be no necessity for the Superin-
tendent, Forest Surveys, and possibly the Superintendents, Provincial Surveys, would be
unnecessary ; but it is essential that surveys of each class should Le conducted on umform
systems, and for this reason it is necessary for some senior officer to direetly superintend the
working of groups of parties working on sach systems.

As the main guestion before the Cormittee is how to provide a satisfactory topnrgra-
phical map on a ecale suitable for military, eivil und publie purposes, I will give a short
description of the present system, by which such maps ag the 1-inch=1 mile standard maps
and the 1 inch=4 miles degree sheets are prepared,

12. Organisation of a field party.=~When the survey of any large area has heen decided on
by the Government of India, the Surveyor-General proceeds to organise a party ; he appoints
one or two Imperial officers to it, from 5 to 7 Provincial officers, and a number of surveyors
and sub-surveyors. If the country has not previously been triangulated or traversed, as the
case may 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,
to prepare sutficient data for the surveyors to start work on the next cold weather.

The officers, Imperial and Provincial, bave, as a rule, to be taken from other parties, thus
weakening them temporarily, and the surveyors and sub-surveyors are similarly obtained.
Thus, for Lh.e first season or o, the new party is composed of men from other partios. The
officer in chbarge s informed whence he should draw his kbalasis and other menials, and
directed to enlist and instruct such surveyorsand draftsmen, etc., ashe may require to com-
plete his parly as rapidly as possible. He is also told where he should recess, and orders
are given him to look for and rent a suitable house for the recess office. I attach a copy of
the circular order® regarding the duties of an officer on being crdered
to start a survey of any large area. An estimate of the cost of his party
is either prepared for him or by him, and submitted to the Surveyor-General direct or
through his administrative officer, The instruments neeessary are supplied by the
Mathematical Instrument Department, Calcutta, on indent through the administrative
officer, pnd the stationery is similarly supplied from the Stationery Office, Calentta.

® Nof reprivted.

Each member of the party, including the sub-surveyors on the permanent list, has
t0 provide his own personal tents, but all tents required for the menial establishment
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and office purposes are purchasod on the authority of the Survegor-General from one
or other of the big tentmaking firms, generally from either the Elgia or Muir Mills,
Cawnpore. '

Everything being ready, the party takes the tield under its exccutive officer, and work
is started. It is the duty of the officer in charge t» endeavour to work as economicall yas he
can, consistent with the necessary accuracy, and to enlist and train the additional surveyors
required. This is a duty that many officers object to very strongly, as it necessarily retards
progress for a time, and throws a lot of extra work on the assistants and others, and raises
very much the cost rates of the patty in the years the men are under training aund before they
become efficient. When the programme for the year’s survey is nearly completed, or the
climate necessitates the closing of field work, the officer in charge reports to his administra-
tive officer, and applies for permission to return to recess quarters. In addifion to this re-
port, monthly reports showing progress and the employment of each member of the party, .
are submitted by the officer in charge of the party to the administrative officer. The maps
of the party are fair drawn by, the field surveyors, or special draftsmen, if absolutely neces-
sary, during the recess season, all the computations are worked out, charts of triangulation
and traversing and the reductions for the } inch maps are prepared, and when complete for
a degree sheet, such a map is drawn in the offices The fair maps when ready, generally at
the close of the recess season, are submitted through the administrative officer to the head-
quarters drawing office {Caloutt? or Dehra, as the case may be,) for general serutiny, and by
that office forwarded to the phofo-zincographic office for reproduction, Proofs are submitted
to the officer in charge through the admivistrative officer (generally), and one of these proofs
is coloured up in the party office to show the various clagses of roads, cultivation, water,
houndaries, ete. ; another is used to show the relative imaportance of the villages, towns, etc.,
to guide the head-quarters office 1n gelecting the names that should be shown on the small
scale maps, and a third is prepared showing any corvections that are necessary before the
map is published. These proofs are then returned to the head-quarters office and the admin-
istrative officer decides whether the corrections should be carried out in that office or whether
the fair mannseript map should be returned to the party office for correction, Everything
haviog been finally settled, the map iz published. Allthe computations of the triangulation
and traversing, ete., are carried out by the party officers, and reports are prepared on hard-
and-fast lines and submitted for record to the head-quarters office, where they are carefully
stored and kept available foruture reference.

The pay of the party is drawn by the officer in charge from the most convenient
treasury, authority to do so being granted by the Comptroller of India Treasuries on
the application of the officer in charge forwarded through the administrative officer.
The officer in charge also submits to the administrative officer an estimate of the money
he will require each month to mest the travelling and confingent expenses of the
party. Authority is then granted to him to draw up to the amount passed by the
administrative officer from such treasury or treasuries as he may bave named, and he
gsubmits monthly full accounts of all money he has drawn under this authority to his
administrative officer. These accounts are carefully checked in the head-quarters office,
forwarded with full criticisms to the Comptroller of India Treasuries, who again
and reburns them to the head-quarters office with such orders as he
the objection statement, as it is called, which contains all the

and
scrutinises them,

sees fit to pass on them ; :
orders of the administrative officer and the Comptroller, is then forwarded to the officer

in charge of the party for explanation and compliance, and any corrections ordered have
4o he shewn in the accounts.

This work takes up a good deal of the time of the officer in charge, of the party,
but. cannot be avoided. Though the budget of the Survey of India is very complicated,
'tﬁe system of accounts, as now carried out, is, I think, very simple, and I hope may not
be changed, except as regards the staff employed in carrying it out, about which I shall
have something to say in my reorganisation scheme. The survey year begins on the
18t October, and ends on the 30th September for field parties, but the accounts are
made up for each year endiog 3lst March. So that the field work of one year and the
recess work of the previous one come into ome year's accounts instead of the fisld work of
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any one year and the recess work connected therewith, but on the whole this does not
geem to be of great importance, and is unavoidable, unless the general report is delayed'
in publication, as the ficld work mast precede the recess work.

13, Mainly on account -of the cnormous extent, of country over which the work must be:
scattered, the paucity of communications which renders travelling except on the main lines,
such as railways, extremely slow, and of the experience of the past as regards the unequal
quality of tho various surveys executed, arising from the impossibility of sufficient supervision
on the part of only 8 officers, namely, the Surveyor-General, the Deputy Surveyor-General,
and the Superintendent, Trigonometrical Surveys, I most strongly recommend the sub-divi-
sion of India and its dependencies, exeluding Baluchistan and the tribal area of the North~
West Frontier Province, into four groups for survey purposes, Baluchistan, etc., being:
treated scparately on account of the speeial nature of the work.

14. The groups I suggest are as follows ==

No. 1 group.—~North-West Frontier Province, Punjab, Kashmir, and the United
Provinces, with a total area of 310,500 square miles approximately.

No 2 group.—Bombay, Sind, Rajputana and Central India, with a total area of 406,000-
square miles approximately.

No. 8 group.~Madras, Berar, Hyderabad, Coorg, Centsal Provinces and Mysore, with
a total arca of 399,000 square miles approximately.

No, 4 group.~—Bengal, Burma, Assam, the Andamans and Nicobars, with a total area.
of 528,000 square miles approximately.

15, For the survey work to be cavried out in cach of these groups, I would require fifteen
(15) parties of the approximate strength given below, and 2 small parties {or supplementary
work in the United Provinees and Bengal, and these parties would be distributed as follows :e—

In No. 1 Circle 3 large partios and 1 small party.
» No.2 ,, 4 L.
w No.3 ,, 4 o
s No.d  ,, 4 » and 1 small party.

In addition to these, in my schewme I have provided for 2 spegial parties for Baluchistan
and tho 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,
2 Writers.
1 Hospital Assistant,
and about 400 meuials,

The small parties would consist of 1 Imperial, 2 to 4 Provincial, and a few subordinate-
officers.

The annual cost of each large party would be from Rs, 1,25,000 to Rs. 1,80,000 according
to the locality, and the arcas surveyed yearly would vary from 3,000 to possibly 5,000 square
miles according to the scale and class of survey and the nature of the country. For special
areas in which supplementary survey only is necessary, the areas would be much greater, but
for these 1 cmploy small special purtbies,

These figures do not include the exponses that must necessarily be incurred in training
the necossary staff, and are bused on calculations regarding areas and cost rates given clge-
where. The areas surveyed by cach party in the first few years will probably fall short of
the estimate which is for partics composed of thoroughly trained men.

17. To superintend these parties and such as may be required on the Frontier, I ask
in addition to myself as directly responsible for the Frontier parties, for 4 Superintendents
of Topographical Surveys, one for each eircle who will be under my dircet orders as Surveyor-
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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 onsure-economy. I as Surveyor-
General would also be able to see yearly the work of each party while in progress during
recess and of a proportion of them in the field, a duty which I consider highly important.

18. In the statement in paragraph 32 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 substitated simpler ones. Thus for * Assistant Surveyor-Generals ” I have substituted
 Officers in charge ;”’ the preseat Superiuntendents, Deputy Superintendents and Asgistant
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.~I think we should adopt the name Civil Assistant for Provincial
service officers and regrade them. 1 would grade all the present selected appointments, .e.,
all aboye Rs. 500 as lst grade ; 2nd grade those from Rs. 300 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 pluce
the scheme given in the Cummittee's report. I would start a new graded Provincial Service open
23-4.05. F-B. L. 4like tonatives and Europeans and Kurasians, their
pay being regulated by annual or bieunial increments, subject to approved service, and proe
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 [rom the two grades
below.

The educational qualifications for the new Provineial Service might remain the same as
at present, but I would make the qualifying entrance cxamination somewhat simpler, and
improve the subsequent training, relecting 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 agency in that branch. '

For cadastral surveys I agree with Major Crichton that the very best possible class of
Europeans should be chosen. The work itgelf is simple, but requires organising powers even
in the assistants, 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 suspicion,
for it is very difficult for the officer in charge to exercise any vast amount of control over the
details of the survey, records and expenditure thereon. I have already submitted a note on
Provineial oficers gencrally, but this final note somewbat modifies the previous one.

20. Subordinate estublishment.—As regards the subordinato establishment, 1 would raise
the standard by offering better initial pay and by wore careful selection of candidates. I would
endeavour to get a large number of men from the ranks of the native army. The loss of the
services of the numbers I shonld 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 becume 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 tome 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 gelting a good lot of native surveyors, if
I start on these lines.

1. Recruitment and gay of Imperial officers.— As regards recruitment for and organisation
of the Imperial Branchat 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 echeme is to be carried throngh, we must change the system, and I would abolish
.consolidated pay except for the Surveyor-Geuneral, Deputy Surveyor-General, the Superin.
tendents, and for such civil officers as may from time to time be appointed. As such eivil
officers are only appointed for spesial 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 bhead-quarters office, requiring no survey
knowledge whatever, is a Superintendent, 2nd grade, and bas officiated and will officiate as
Superintendent, lst grade, though his duties coull be equally well filled by a far junior
officer, Mr. Eocles, 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
suceeeding to the post of Superintendent, Trigonometrical Surveys, when it hecomes tempo-
rarily or permanéently vacant,

1 consider that we should in reorganising, as 1 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 tho pay of his rank +survey allowance 4 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 officors in eharge of the head-guarters offices should get
pay of rank + survey allowance + charge allowance, and if stationed in Caloutta, a special
local allowance, The allowance to the officer in charge of the Tidal Party should cease ; there
is po necessity for it whatever.

To meet the present emergency I swould rocommend the appointment of a few Captains,
Royal Lngineers, who have had experience in either the public works or military works, as
well as a number of Subaltern officers, Royal Engineers, and Indian Army. I would attach
the Captains as well as the Subalteins to Dehra for a short course of instruction before
drafting them into cireles, and would attach each Captain to a survey party for one field
season before giving him charge of a party; his actaal 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 ¢ould readily go for advice and belp at any moment, and from
whom he could 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 Captaius ; 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 1f copsi
dered advisable, and I would not necessarily discharge all 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 Calentla.—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 donbt that the climate is most unsuitable for prolonged residence
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 almost all the workmen are Caleutta born and bred, and I do not think it is practicable
to move either of these offices, nor would it be economical to move one without the other,
as though the superintendence of the work of the Photographic and Lithographic offiec is
sufficient to occupy the full time of an energetic Superintendent, that of the Mathematical
Instrument Department ig not, though it must have an officor at its head. I wenld be
very glad to see the first named officcs removed from Caleutta, namely, the Drawing
and Engraving, and with them as a consequence the Map Record and Issue office, as well as
the Surveyor-General’s and Deputy Surveyor-General’s offices, all of which are under one
roof. 1f, as T have suggested, we break up India into four circles, and I consider this is prac-
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.



109

The abolition of the post of Deputy Sarveyor-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 tlie Surveyor-General’s office, i.c., the
accounts and correspondence offices and the drawing, engraving and map record and issue offices
from Calcutta to a site near Rajpur, which could be ensily and cheaply obtained, and would
be handy in many ways. I would in that case have one officer in charge of the Photographie
and Lithographic and Mathematical Instrament offices with an assistant, who should be an
Imperial officer, only in Caloutta.

23, Map Record offices~The map record office for Bengal and Assam could be placed
in charge of the Superintendent, Cadastral Surveys, whose bead office should be, I think, in
Caloutta,

The other map record and issue offices I would locate with the circle drawing offices at a
site near Debra and Rajpur for No, 1 cirdle, 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 Caloutta 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 inconvenieat 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 wo shall be able to recruit
excellent Burman draftsmen and gradually Burman surveyors for the topograpbical parties,
and 1 have no fear of tho clerical establishment of the Surveyor-General’s office mor 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 8o easy, and would cause serious disorganisa-
tion for probably several years.

24, Nocessity for decentralisation.~I have said elsewhere that I consider four Superinten-
dents for the proper execution of the topographical programme necessary, and the establishment
of a drawing and map record office in each circle as most advisable. It has been found
in practice that it is impossible for the Surveyor-General, Deputy Surveyor-Gemeral and
Superintendent, Trigonometrical Surveys, to exercise the degree of supervision over the field
parties even at the present time that I consider is essential for satisfactory and uniform work.
I believe Sir John Farquharson does not agree with me that this inspection is essential, necessary
or even advisable ; but every officer of experience in the Department considers that it is most
essential and necessary, and I have no doubt whatever in my own mind that this is so, and it
will he still more essential if, as I think we must, we bring in senior officers for charge of parties
without previous training in the Department. At the same time with such an enormous increase
in the number of parties and area yearly surveyed, it will be still more impossible 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 cirele drawing and map record and issue offices and the recess strength
of the circle field parties. At each of these offices also there should be a small expense section
fitted with spare lnstruments, drawing materials and stationery.

26. The daties of the Superintendent would be—

1, The arrangements with Local Governments for the main details connected with
the work of cach of his field parties,

2. The recruiting, training and distribution of the necessary field staff amongst the
' patties under him,

3. Ihspeotion of the parties in the field.
4, General superintendence of the fair mapping of his parties during recess.

5, Immediate superintendence 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, ete., for his.
circle.

7. The supply of the necessary instruments, stationery, cte., 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 bis circle, :

10. That the work of his circle is carried out with due regard to economy and cffi~
ciency. ) '

11. The preliminary scrutiny of the accounts of his parties and the proparation 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 bis 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. :

I would also put upon the Superintendent, No. 1 circle, the enlistment and training of
such surveyors as arc required for the trans-freafier parties.

I would also, at least oncea year, assemble all the Superintendents for a conference on
survey matters genarally, the record of these conferences being published departmentally,

I consider it most desirable that officers in charge of parties ehould not be responsiblo for
the personnel of their partics ; if each individual party officer is to recruit for himsclf, there
will at onco be rivalry and competition in circles, and each offiear will endeavour to get the
better of his neighbour. I should encourage officers to obtain suitable candidates, but their
entertainment and subsejuent 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 havo so arranged that each Presidency and
Local Government will have one officer only beyond the Surveyor-General with whom corre-
spondenee will be required ; by the sub-divisions as laid down by Sir John Farquharson, and
indeed by almost any arrangement of parties working direct under the orders of the Sarveyor-
General, references to Local Governments would have to be made by several officers in charge
gl Jous Dbt s Mo &, dned 394 of partion and confusion would arise. - For instanee,
18th April, ' 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 be
constantly roferred to in minor difficulties by the officers in charge of Nos. 3,8, 9, 12 and 14
parties. Tho 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 Provinces with 9, 10 and 18 ; Bengal with
b, 6, 10, 11 and 13; Rajputana and Central India Agencies with 2,8, 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 cach party, except Nos. 0, 1, 7 and 15, would have to deal with at least two sots of high local
ofticials, and 1 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 hands will be quite fully occupied; he will
have the immediate superintendence of all the actual trans-fronticr 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 tbat my arrangement will tend both to efficiency and economy, and that it or
some similar scheme is essential,
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27. T quote an extract from a report by Captain Ryder, Royal Engineers, which is perhaps
worth recording— '

I consider 1t of the greatest importance that officers in charge of parties should be under
substantial supervision and not the present day shadowy system. I have been most of my
time in parties directly under the Surveyor-General, 1 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 i8 practically finished, and when it is not worth while keeping
the map back for a year for the alteration to be made. * * <Lk *

“There being so little chock and the officers in charge of parties having such an absolutely
free hand, I thiok that if the Surveyor-General doss by close inspection find out errors, there
is a slight feeling of resentment and a feeling that the Surveyor-General is interfering too
much with exocutive details, and yet to have the Department properly administered and the
maps all drawn and the country surveyed on a uniform system, close supervision is necesgary,

“The present system of inspection by flying visits ouce a year during vecess is really no
ingpection 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 tiil too late.
A system by which the officer in charge of u circle would have a permanent office in which all
the parties in his charge would recess would be excellent.”

This is the anly written opinion I have, but it coincides with that of other senior officers
with whom I have discussed the future, and is fully borne out by my experience as an assistant,
as executive officer, as Assistant Surveyor-General, Deputy Surveyor-Geveral and as Surveyor-
General for a period of over 24 years.

28. I 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 controlling influence,
and while rejecting some would extend other nseful changes into the work of adjoining partics,
and all such matters would be fully discussed and legislated for at the annual meeting of
the Surveyor-Goneral 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 she 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-
Geooral,

30, The dutics of the Superintendent, Trigonometrical Surveys, would be—

1, To Superintend the working of the trigonometrical and scientific branch.

2. To audit the accounts of that branch.

3. To prepare the budget estimates for that branch.

4, To generally superintend the drawing and reproducing offices at Dehra.

5. To superintend the instrnction of Imperial and Provincial officers in theoretical
surveying, and 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-Goneral and euch Local Governments as may require information with
regard to fiscal surveys,

8. To train the Imperial and Provincial officers required for such surveys, and to
recruit and train the pecessary subordinate staff,
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82. List of Imperial Officers of the Survey of India under my seheme.

(1 Survayor-General.

1 Depaty Surveyor-General,

1 Personal Assistant to the Deputy Surveyor-General,

1 Officer in charge bead-quarters Drawing, Engraviog and Map Record and
Tssue Offices.

1 Officer in charge Photograpbic and Lithographic and Mathematical Instrument

Head-guarters staff ... 4 Offices, Caloutta,

1 Assistant to the officor in charge Photographic and Litbographic and Mathe-
matical Instrument Offices, Caloutta. )

1 Officer in charge North-West Frontier and trans-frontier map compilation and:
records. :

7
£ 0 (.: 1 Superintendent, Trigonometrical Snrveys.
[ 1 Asgistant to Superintendent, Trigonometrieal Burveys,
Trigonometrical and Scie'n-i 1 Officer in charge Computing Office and Photo-Zincographic Office, Dehra,
tgﬁc Staﬂ'- l '3— .

e

4 Superintendents, Topographical Surveys,
1 Superintendent, Cadastral Surveys,
&

-

Total Staff 15 officers.

(15 Officers in charge 15 Topographical parties in India

2 Officers in charge 2 Frontier parties.

6 Officers in charge 6 Scientific (Trigonometrical) parties,
Ezeeutive Officers .v4 4 Officers in charge 4 Cadastral parties.

Total vee | 27 Executive Offioces.

-

(15 for 15 Topographical parties.

2 for 2 Supplementary Survey Defachments,

4 for 2 Frontier parties.

2 for 2 (Trigonometrical) Scientific parties, G, T. triangulation and levelling and

Field Staff ...

. . magnetic parties.
Assistant EzecutiveOfficerss spare officer for Cadastral Surveys.
Total ... 24 Assistant Executive Officers.

Grand Total .., Lg(-i officers of the Tmperial Branch.
88, Provincial and Subordinate Servicos=
By the July * Green ” List the Provincial Service consists of—=
Present Strength,
2 Extra Deputy Superintendents, 1st grade.

» s L n ]
5(2 uPernu’merary) Asgsistant Superinten:ients, %sfl grade,
6 -

» 2 " v 11}

9 » ” ” 3rd »
15 » M » 4th
17 3 " » 6th ”
23 » ” ” 6th ,,
23 Sub » 19 1st 3
27 ” 13 » 2]1(1 M
29 ‘n - " » 3rd ”

Total 159  of which 4 appointments ars vacant, namely, those of the Extra Deputy Superintendents,
—=——  1st grade, and 2 in the 4th grade of Extra Asistant Superintendents, the pilot appoint~
meonts in the Ixaperinl Service not having yet gone sufficiently high to enable the
Provineial appointments to be filled, and there are two vacancies at the bottorn of the

list due to death and retirement,

Their distribution is as follows ==

(1) Topographical and Frontier Surveys... e e - e 61
Scientific or Trigonometrical Surveys e e 12

(2) Cadastral Surveys ee e we 29
(3) On depatation or working under Local Government but not seconded ... e 9
With Head-quarters or other drawing offices, ete. . "o o 17
With Trigonometrieal Branch office ... w 38

(4) 8pecial duty ... o T |
Leave . . v aes v . w1
Under instruction e . oo w20

(5) Vacancies ser . e “ee e [ rer 6
159

Note=(1) This includes all the men employed in Forest Survey parties. (2) Bengaland Burms. (3) Assam
_and United Provinces, (4) Seistan Mission, (8) Four of thess cannot be filled under present rules,
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34, Reorganisation Strength.—~With regard to Provineial officers in the future, I estimate
that we shall require, all told=

For Topographical and Frontier Surveys ves w110
For Trigonometiical or Scientific Field parties ... .- ", w13
Cadastral Surveys voe - e e e 45
Oo specisl duty with Xoeal Govercments (say) ... w10
With Head-quarters drawing office (say) o . - oo
With Cirole drawing offices . . . v
With Trigonomotrical Bravch office .., e e . oo
Under instruction to fill vacancies and for easualties and Jeave o w26
For special duties e ves e o ‘.. 6
For the Forest Survey drawing office ... roe e w 2
Total .. 226

There will be no use hurriedly recruiting the extra officers required; they should be
recruited proportionately to the mumber of surveyors I can annually recruit and train.

85. The total number of surveyors required for the Topographical parties will be approxi-
mately 630, namely—

82 for each Topographical party = vor oo oo =480
30 for supplementary work wee ] o .. = 80
&0 for Frontier work ... vos vor v = 40
80 under training v vee .. = 80

Total . 630

I bave assumed in these calculations throughout that Forest Surveys as a branch will
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
requirements of the Forest Department.

36. Clerical Establishment,—With regard to the drawing and the clerical establishments
of the head-quarters offices at Caloutta and Dehra, changes are most necessary, even if no
change is made in the superintendence and locale of these offices. Some years agoin
consequenco of the clerks in some of the smaller offices not having equally good prospeets as
those of the Surveyor-General’s office, Greneral Straban put forward a scheme amalgamating
on one list the clerical establishments of the Surveyor-General’s, Deputy Surveyor-
General’s, Drawing, Photographic and Lithographic, Mathematical Instrument and Debra
offices, with the result that we have now many clerks drawing far more pay than they will
ever be worth, and others for whom there is little prospest of the promotion they deserve,
and the system works extremely badly, The cstablishment is too small to apply the rules of
the Secretariat officcs to it, and the powers of the Surveyor-Goneral are too restricted ;
be cannot cven employ (as far as I know) temporary clerks in case of emergency, and
the system of rccruiting from unpaid apprentices, and allowing such men to rise through
the various grades, possibly to the top of the tree, was inadvised, and as a consequence we now
find our offices full of clerks of the most limited attainments, most of them bLeing but
copyiste. The system has of late years proved so disastrous that a certain number of superior
clorks have been brought in from outside and put into some of the responsible positions, and
every promotion, temporary or permanent, now requires reference to one or other of the officers
in charge of tbe sub-offices, though all promotions must be made by the Surveyor.General, and
the officers in charge of the eub-offices, drawing, photographic and lithographic., etc., have not
sufficient power over their clorical establishment. If we change the present organisation of the
Trdperial staff, we should also change that of the clerical, and make each office as regards its
clerioa] establishment independent of the other, and the same system should apply to the drawing
offices at Calcutta, Debra and the North-West Frontier drawing office ; and in addition to the
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fized appointments in each office, the Survoyor-General should have power to sanction the
temporary employment of extra clerks and draftsmen atany time, subject to the limits of his
sanctioned budget grants, without reference to tho 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 yoar to year such
private dwelling-house ascommodation for ite office as it could in tho station at which it was.
ordered to recess. I have never seen yet a thoroughly suitable office of this description, and
none of them have, as far as I know, ever had suitable storage accommodation and furniture.
Every party has, in its personnol and its accommodation, lived from hand to mouth, the person-
nel being dependent on the sudden calls of Government for special or mew surveys, which
necessitate the formation of new partics or detachments at the expense of the existing ones,
and the accomthodation being dependent on the will of the landlord.

38. OF latc years instead of increasing the Imperial Service to meet the extra work that
has been required of the Department, it has beon decreased. The prospects and pay of the
Provincial Servico 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 henefit by the change are mostly too old and too exhausted, to be in any way, snitable
for topographical field work, and would never have been, in my opinion, satisfactory officers
in charge of parties,

89. Supply of lents, ete.—As regards tents, I would recommend that all tents for the use
of the Department be in future supplied at 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 unnccessary tents are
employed, The Civil Service Regulations regarding carriage of tents and camp equipment
should be modified.

40. Suggestions for immediate action,~If the Committee agree to my scheme generally,
I 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 partics and offices in each Circle ;
he would have to eclect sites and get out plans and estimates of buildings, ete.

I would also ask that the Surveyor-General be authorised to appoint one Imperial and
from four to cight Proviacial officers to reeruit and start training the smb-surveyors thab
will be required within the next year or two, one or two officers for cach 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
done for military purposes, they should be only too willing to afford the Surveyor.General
all possible assistance in this direction.

41. Provincial Serwice~It has always seemed to me most necessary to encourage thrift
in the Provineial Service, and more than one officer, onc¢ quitc a jumior one in that service,
has approached me on the subject, and I would strongly recommend that a fized 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.

It should be illegal to borrow moncy on the savings thus aceruing. The present systom
of Lifc Insurance is, in my opinion, in many eases but a trap for getling men into debt;
they insure their lives for the purpose of borrowing money and in consequence become
more and more involved in debt.

I would also recommend that every European or Eurasian officer of the Provincial
Service be compulsorily made to join ibe so-called Volunteer Corps, If we havo Circles,
such as I have advoeated, each Circle head-quarters should be able to turn out from 25 to 80
volunteers, and promotion in ‘the department should to some extent depend on efficiency

as a volunteer.

Denra Dox;
F, B, LONGE, ILseut,-Colonel, R.E.

The 94tk March 1900,
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Addendum showing Lieutenant-Colonel Longe’s caleulations of areas and cost rates for each
class of survey,

Lzplanation.~The Committec’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 eack cluss of survey per group,

N
Gl‘;r‘:)‘:p Survey. Resurvey. Revision, Supplementary. vl Total,
present.

sq. 1o, 91,100 59,700 44,400 106,900 38,400 340,500
I -

Rs. 27,908,000 20,923,000 4,83,600 13,868,100 85,000 | 68,50,700

sq. m. 73,200 156,600 178,000 - ves 405,800

I
Rs. 10,89,900 46,98,000 17,683,000 ves e 75,50,900
sq. m. 152,300 188,800 45,900 12,000 399,000
1T | remeren
Rs.48,39,000 46,96,800 4,85,300 - ver 99,71,100
5q.m.209,200 73,900 ves 159,400 85,500 528,000
IV | ’

R4.83,68,000 24,605,600 5 19,865,000 s 1,28,18,500

st g a | [
Frontier tribal area, square miles,

{ Rs,
- ves vae 3,71,91,200
37,191,200
1,675,800 ~ 22

or an average cost of Rs, 22 per square mile for the whole of India,
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 18} lakhs per anrnum of which=
Group 1 requires 3% lakhs per annum.

38
» 2 2] 3I 2 » »

1 3 1 5 » 2 »”

b 4 » 6% ” n ”
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Grour I.—dreas,

|
- Supple- | No survey
Provineo or State. Survey. | Resurvey. R::‘r:‘oo“ mentary | required Total. | REmaBKs,

Y- | eurvey. |at present.
8q. miles. | Sq. miles, | Sq. miles. | Sq. miles. | Sq. miles. | 8q. miles.
Punjab and North-West 6,000 26,600 24,600 68,600 31,600 | 147,400

Frontier Provinge. .

United Provinces vee 4,200 88,100 19,800 48,300 6,800 112,200
Kashmir - 80,900 80,900
Total 91,100 59,700 44,400 106,900 38,400 340,500

Of the total area of 340,500 square miles, the survey of 88,400 squaro 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
tonsiderations, and the work is of so confidential a nature, that I have decided that all such
areas should be dealt with by special parties &vorking under the direct orders of the Surveyor-
Greneral, 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 I.—Cost of surveys..

- Supplemen-{ Cost for Scalo of
Province. Survey. | Ro-survey. R:V;::“ tary  |{Provinceof| survey and
UEVES: | survey. |each class.| cost-rate.
$q. miles, | Sq. miles. | Sq. miles, | Sq. miles.|  Rs.
. Punjab and North-West Frontier 6,000 . s s 240,000 ! At Rs.40
Provinee, per sq. mile,
1” = 1 mile.
Ditto . 26,600 v . 11,897,000 [At Rs. 45 per
8q. mile,
2" = 1 nile.
Ditto Revision v 24,600 2,46,000 | At Rs. 10 per
g&. nile.
ostly on
2 scale,
part on 17,
Ditto Mapping 19,000 95,000 | At Rs, § per
8q. mile,
44,100 | 6,61,500 [At Rs. 15 par
Difto ... , 59, mile,
2" = 1 mila,
res o vt 14,500 1,45,000 | At Rs.10 per
sq. mile,
Totﬁl e ey . 25184)500
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Grour I,—Cost of surveys—contd.

« o Supplemen-| Cost for 8cale of
Province, Survey. | Re-survey. IZ?S:;““ tary  |Province of| survey and
¥ } survey. |each class. | cost-rate,
8y. miles. | Sq. miles. | 8q. miles. | Sq. miles. Rs.
United Provinces ves 4,200 o e o 1,26,000 | At Rs. 30 per
S mile.
1" = 1 mile.
!
[ e 13,700 e 4,11,000 | Hills at Rs.
30 persq.
mile.
1" = 1 mile
Ditto oo 19,400 4,85,000 | Plaine at Rs,
. 25 per sq.
wile,
2" =1 inile.
L v 19,800 2,37,600 At Rs. 12 per
! 8q. mile
| 2" =1 mile.
e & } _
!
Ditto o 48,300 | 679,600 | At ts.12 per
! 8q. mile.
127 = 1 mile.
Total e 18,39,200
Kashmir ... 80,90 24,27,000 | At Rs. 30 per
8q. wile.
= 1 mile,
Total e 68,50,700

In the Panjab I consider the arcas for re-survey should be carried out on the 2” geale. 1In
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. 43 per square mile should cover
the cost.

The original work in Kangra should be on the 1” scale, and would cost, owing to difficul-
ties of the country and distances, at least Rs. 40 per square mile,

The revision work in the plains should not cost more than Rs. 10 per square mile, 1 think.

Kaskmir,

I do not think we could put down the survey of Kashmir at less than Rs, 30 per square
mile. I do not put it at a higher figure as the country is bold, and only here and there will
survey in great detail be possible or advantageous, and the scale should be 1”=1 mile.
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Group I1,-~Areas.

: No
. Supple- | survey
Name of Provines, Survey. | Re-sarvey. l::;;solon mexp;tary required ] Total, Reumarks.
¥+ lsurvey. | at pre-
sent.
8¢, miles. | 8q. miles. | 8q. miles, |8q. miles.|Sq. miles.| Sq. miles.
Bombsy ... e 2,700 . 141,100 " . 149,800 | Practioslly all
on 27, but re-
- vision will be
heavy.
Bind o | (2)18,100 . (8} 84,900 . 58,000 | (a) Maps on 3}’
scale available.
(2) Light revi-
sion,
Oentral India and Rajpu- | (c)52,400 | 156,600 ver v 209,000 { (¢) Deaert aren ;
taga great part
surveyed on 3*
e,
Total " 73,300 | 166,000 | 176,000 405,800
Grovup II.~=Cost of surveys.
Revision Cost, for
Province. Survey. | Re-survey.j = rvey, |Frovince of)  Scale of survey and cost-rate,
UIVes 1 each olaas,
Sq. miles. | Sq. miles. | Sq. miles. Rs,
Bombay . 2,700 32,400 [ At Rs. 12 per square mile, 2"
scale.
Bombay " 141,300 | 16,93,200 | At Rs. 12 per square mile.
Sind - 18,100 . 2,71,600 | Ra. 15 per square mils, 2* scale.
8ind ver 34,900 69,800 | Rs. 2 per square mile,
Central India and Rajpu- 52,400 . 7,86,000 | Rs.15 per square mile, 1 scale.
{ana.
«Central India and Rajpu- 156,600 48,98,000 | Ra. 80 per square mile, 2" scale.
tana.
Total ser e [ ver 75,60,900

In Bombay the Belgaum and South Maratha survey cost Rs. 225 per squaroc mile for -

21,082 square miles on the 2” scale. Revision should not cost more than Rs, 10

mile—

Cutoh survey cost Rs. 84-4 per sq. mile, 2” scale.

Decean

Guzarat ,,

These latter surveys have few or nu heights,
-cost will not be less than Rs. 12 per square mile,

surveys in India.

2 »

»

3 35.4 F1)

» 36

» ”

» »n E1]

» »

n »

per square

and will require a good deal of revision, the
though they are probably the most detailed
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Group I1.—Coalarates,

Bombay, Sind, Central India and Ragputana~—~In Bombay the last surveys are praotically
all on the scale 2” =1 mile, and we, I think, will agree that the revision shouﬁl be on the same
soale,

There is about 3,000 square miles on the ¥ scale only in the extreme north-west border-
ing on Sind and about 3,000 on the 1” scale bordering the Ceutral India Agenay,

The cost-rates for these surveys ara as follows, taking the mean of the rates for as maoy
years as I can got from the records :—

2" Scale.

Triangun.

Name of Party or District. lation Traversing. Dotail Total, Estimated cost of

suUrvey. revision.

Ra{ per rquars| mile.

10 and 11 parties. Re.

Bombay (Revenue), 1877-1883 ... 274 | Rs. 10to 12 per square mils,
Belgaum and Gngmt (Topograph- 72 63 226 360 »

ical), 1883-1892. .

Cutch, 1883-1886 ... . 78 131 135 344 »

Deccan, 1883-1886 ... e 89 66 199 354 »

South Maratha, 1884-1896 70 66 160 286 .

Mean ... vor 77 7:9 180 836 »

In Central India the cost-rates are not obtainable, but 1* work for 2 seasons in Malwa
cost Re. 376 per square mile. :

In Rajputana, in 1883-1886, it cost approximately Rs. 20 per square mile.

1883-1884 is the 1st year in which c. st-rates are given in the report

In Sind from 18985 to 1903 inclusive, the eost-rates for 2 work works out per square mile

* Triangulation. Traversing, Detail survey. Total.
Nilprobably. 108 147 256
The cost-rate for 3” work in the desert of Sind works out per square mile at about—
Trisngulation,, Traversing. Detail survey. Total.
8 Wil ‘ 43 \ = 123 x 1} = 185 (A)
On the 17 scale it is about
8 | Nil \ 104 l = 184

In order to survey the deserts of Sind and Rajoutana on the 1” scale, 1 consider that a
rate of Rs. 154 per square mile will be sufficient. This would enable us to have & complete
1” map of 8ind and Rajputana

In 1882-86 in Rajputana the cost-rates for 1”7 work worked out per square mile at about—
Triangulation. Traversing. Detsil survey. Total.
, 38 - 188 226
On the 1" scale | in desert it is about
38 45 83 | x 1} =124 (B)
Mean of A + B for 3" in desert.
186 + 124 3809

e W] 154

2 2
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Grovr 11T.—Areas,
Nawe of Pros 5 1 Revision s“pglc' No survey Total R
vince or State. urveye Ressurvey. survey. lsl:;e::; :;y a;eg:t;;z;f otal, EMARES,
I'I.\'derabad 0o 82,700 a“ee ee YY) eee 82,700
Berar v | 17,700 17,700
|
Mysore e | 29,400 | ... . 29,400
|
Coorg .| 1,600 l‘ ves 1,600
|
| —
Central Provinacs] 23,300 | 80,600 { (4)12,000;115,900 | (2) Recent survey
| and in progress,
Madras 27,000 | 108,200 (2)16,600( ... o |151,700 | (2) Surveyed by
| Forest  Survey
i Party 15,088
: square miles of
} this arca.
Total ... 152,300 {188,800 l 45,900 | ... | 12,000 |599,000

Of which arcas 12,000 square miles is new work, and will not require revision in the st edi-
tion of the new series, leaving 387,000 squaro miles to be dealt with.

In the Central Provinces there has been a good deal of forest survey work which,
however, will, I think, bave to come under ;the term revision, though it will be mostly for
heights and contouring :~~

Grove IIL.—Cost of surveys.

Province, Survey. | Re-survey. Iiﬁfvsi;f' Cn:f f;rc‘flg:::ce Seale of survey and cost.rate,
8q. miles.|Sq. miles./Sq. miles. Rs.

Hyderabad .. | 82,700 e coa 24,81,000 | 2”=1 m., Rs. 30 per sq. m.
Berar . 17,700 5,31,&)? 2"=1 m.,, Rs, 30 por sq. m,
Mysore ' 29,400 | 852,800 | 1”=1 m., Rs. 12 per sq. m,
Coorg 1,600 e 48,000 | 1”=1 m,, Rs. 30 per sq. m,
Central E:ovinces 28,300 6,99,000 | 2*=1 m., Rs. 80 per sq. m.
Central Provinces 80,600 ver 14,60,800 | 2”=1 m., Rs, 18 per sq. m,
Madras 27,000 e 10,80,000 | 2”=1 m.,, Re. 40 per sq. m.
Madras ves 108,200 _-3—{46,000 R”=1m., Rs. 80 per sq. m.
Madras 16,500 82,600 | 2”=1m., Rs. b persq, m,

Total e . 99,71,100
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Group 1V.—Areas.

) .. | Supple- No survey
Name of Province. | Survey. {Re-survey E::;:‘on mentary |  required at Total.
h survoy. present.
uma .. .. {141,600 | 2,700 | Nons at | 29,700 83,300 257,200 square miles.
present.
S58m ... | 88,200 | 21,500 9,400 2,200 71,300 »”
lengal ... | 26400 | 49,700 | . {120,300 106,400 ,.
\ndamans and Nicobars 8,100 o o 3,100 '
Total . 1208,200 | 73,90 vou 159,400 85,500 628,0@ ”»

of which area 2,200 and 83,300 s&‘uare miles=86,600 square miles, need not be considered at

present, as the work is modern,

Grovp IV,==Cost of surveys.

his leaves 442,500 square miles to be dealt with.

Province. Survey. | Re-sur I:;?:;? xs::t‘;,:;v Cost :gr eirl;) v | geale of ::tr;ey and cost-
vey. survey., class.
Sq. miles.{Sq. miles.|Sq. miles.{Sq, miles. Ras.

Bengal ... o | 26,400 e v oo 10,566,000 | Rs. 40 ; 2" scale.
Bengal ... w] e {49700 .. 17,39,500 i?c;s%fy;oi'l’y 5L o
Bengal ... " . [120,300 12,03,000 | Rs, 10; 2" seale.
Burma ... . | 141,500 ™ % 56,60,000 »w 40;1°
Burma ... .- 2,700 81000{ , %0;1' ,
Burma ... o o 20,700 8,94000 | , 20; 1" ,,
Assam 38,200 veo oo 16,248,000 » 40; 1"
Assam .., o e 21,600 " e 645,000} , 30;1
Assam v v . - 9,400 188000} , 20;1" ,,
Andamans, eto., «1 8100 - o 1240001 , 40; 1" ,,

Total v s . o 1,28,18,600
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Abstract slatement showing cost rates of Topographical surveys.

L.oeale.

COST-RATE PER SQUARE MILE IN RUPEES.

Iation,

Triangu- | Travers.
ing,

SoAres or 8URVEY.

¥

%ll

2”

4”

6"

8"

1 2II

l 6”

82"

Sind v

Himalayas s

Baluchistan i

Mirzapor ...

Madras ...

Rajputaua... .
Belgaum and Gujerat ...
Cutch
Mygsore .. voe
Malwa ... v
Southern Marathe ..
Deccan ...
Allshabad ... e
Bombay ..

North-West Provinces ,,,

Mean [y

Upper Burma

Lower Burma

Burms ..,
Mergui ... e
Awhoret ... -
Kyaukse ... o

Upper Chindwin
Minbu "o

Mean e

Aden o
Andsmal;
Aman
Lushai ..
Brabmaputra Island ..,

-Chittagong

Jalpaiguri
‘Orissa .
Indus Riverain

Aljgarh and Etah

170

43

104

147

396

d Tnv‘ersing.

s
172 190} .. 218 | 639 898) ... | .. "
182 201 | .. 86| 108 | 672 | .. [1B0B| w (8654 .. | ..
163 “ 850 | 7981 we | e | " -
108 .. 11 1 SR N O S
88| . - 45| 188 | 701 we | |1080] .
72 68 ) o | o 225 (1089 ) .. 1003 | .. N
78 131 . 29| . | 185 | .. .“ 4786 | .
78 614 | .. W | 1881 .. w 14617 . | .
16'6 294 | .. . . -
70 56 160 | .. 896 ..
89 66| v |z Y 0 £ 1 T8 I
. 288 | . % w118, . 1860 .
o = 274 | .. “
. w“ . ] 811 R .
109 20:7 51! 202 | 848 | 776 |120°7 | 950 (2674 | ..
103 31| .. | 238 o | e | w  |8042 ) ..
66 391 264)1026 | 983! .. | .
. “ " w | 609 .. w | o
85:0 53| .. w | 858 . “ . S
" " 463 .. .- .“
“ o | e ] 8371 . |
" o | e | BBA wo | e | .-
. O R e 7.5 O N B T O
173 | 447) 81| .. | 481 676 .. .- w8082 | ..
U 2 62 o fowe | e o
- 98 868 .. 98] .. W j2299 | .. . O
329 .. w | e | 218 . v | e e 4dded
16| . . w | 630 .. .“ }
- 87| e | |
“ o 1 227) ] “ w | o “
492 | o w | v | 8791 334 1898 | v | v | e
26| . w 106 91 .. | .. ..
“ 158 | s | 85 . |.124] .. .“ " .“
~e
18'8 - . 807 | 499 . Inclg des Trilsngula tion
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For the execution of the work in 20 years, I should, I consider, require in—

Tohoen | Tomeers:
Cirele I or Northern Circle.
1 party of full atreugth for Kashmir e v oos e 2 7
1 party of full strength, the country west of lengitede 76 ... . 2 7
1 party of modified strength, the country east of longitnde 75 e 2 5
1 special party for the supplementary work in the United Provinces ... et 1 3
' —_ ———
Total are 7 21

T have put & special party' for the supplementary work, as I consider this should be

carried out at onoe before the mups get too antiquated. 'Fhis work would pro-
bably not occupy many years, and the men_wonld then be availatle for other
work or for transfer to similar work in other Provinces.

Cirole II or Western Cirole.

1 would require 4 particsof modified strength. The work in this Circle is all

original survey, re-survey or revision survey. It may be possible to reduce the
number of sorveyors, but it must be remembered that there will bo the mapping
of 406,500 square miles roughly to be donein 20 years or 0,325 square mils per
annum or at the rate of 6,100 square miles per party on the 2" scale which is very

large.

Total

Cirole 111 or the Southsrn Circle.
1 Full party for Hyderabad and Berar ves
1 Modified party for Central Provinoes and Madras, north of latitude 18°
1 Modified party for Mysore aud Madras, north of latitude 12° v
1 Modified party for Mysore and Madras, south of latitude 18"

Circle IV or the Eastorn Cirole,
3 Pull parties with 1 spare Imperial officer for special work in Burma and Assam

1 Full party for Bengal ... o
1 special revising detachment for the supplementary work ...

Total
‘Total for Topographical Parties within Indian limits

8 24
8 24
2 7
2 5
2 5
2 6
8 23
7 21
2 7
1 4
10 82
33 100

F. B. LONGE, Lieut.-Col., R.E.
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Appendiz B.

‘B1r JoEN FARQUHARSON’S SCHEME FOR THE REVISION OF THE TOPOGRAPHICAL
MAPS OF INDIA AND THE ORGANISATION REQUIRED.

1. The basis of the estimates of areas and work for cach party is taken partly from the
Preliminary Report of the carlier Committeo ; 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 Maroh 1905, of the Surveyor-
General of India as to the arcas und classes of survey (under four heads “ Survey,” * Re-sur-
vey,” “ Revision,” and * Supplementary,”) which after an' examination of the existing maps,
have becn considered to be applicable to the future work of revision of all the 1-inch standard
shects of India.

2. The estimate aad distribution of patties 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 similar 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 case of
the latter there is the further objection that it is often difficult to say how muech they inelude,
e.g., as to cost of superintendence, etc. My own estimates, therefore, must be considered
as a cheok upon those of the Surveyor-General, as they have been prepared from eatirely
different data.

8. From the Report of the earlier Committec of 1904, and from one or two other sources,
but mainly from tbe former, I have made the following notes of the average rates of progress
per season of topographical parties :~

50 per cent. added.

{1) New survey, 3" 2,000 square miles 3,000
Ditto Assam and Burma we 1400 2,100
(2) New survey, 1’ o . e 27000, e 4,000
Ditto Asssm and Burma w1700, 2,600
(8) Re-survey, 2" e 2700, e 4,000
(4 Ditto 1’ . 38500, 5,000
Ditto Assam and Burma we 2,800, 2,700
(3) Bupplementary survey e W 4,000, " 6,000
Ditto Assam and Burma w3200 4,800
(6) Revision,u 4250 6,500
Ditto Assam aod Burma 3,500 ' 5,200

) Rci;l;l:;rznt;[;cc;z;lpsofrer?;;:{s “orlf“hke Beng.t‘x} 00, ~ 50

The above entries in roman type represent the annual rates of progress of parties with the
present averago strength ; but it is proposed for the organisation, which will have to carry out
the revision all over India, to increase that strength by 50 per cent. A corresponding
increase of progress avd out-put will then naturally be expected, and I have entered in italics
in the second column above the rates of annual progress which will thus result.

Ttis upon these that the proposed areas, distribution, ete., shewn on the map opposite
the mext page and on the tabular statement on page 130 are based.

4, Tt 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 sccond Im.
perial officer. The following will show the strengih and cost of tho increased party : the strength
and cost, as here shewn of an existing party are taken froman examination of the numbers,

* Pide pages 115—121 ante.
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cost, etc., given in the latest *“ Grecn Book ”” of the Survey of India, an average being struck

as nearly as I can:

Imperial Provincial Drafts. Khalasis Cost (annusl
officers, officors, Surveyore, men, ete. | avorage).
Ra.
Pteaent strength ... s 1 b 20 1 1) 266 1,00,000
Proposed increaso.., 1 2% 10 7 133 50,000
Fataro ostablishment e 2 'g ) 80 21 369 1,50,000
say

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 strongth of a full survey
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 have any parties smaller than full
parties. With a fized area in which officers have to work, the Comwanding Officer of cach
party will have full power to divide or detach smaller sections in any way which he may con-
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 tho 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 l-inch map within the time which may
be fixed by the Grovernment of India. This method, however, has been rendered inexpedient
by the fact that all the existing maps of India have been examined by the Committee by
Provinces, and their existing state and the amount of revision they are likely to require, have
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 rovision must depend
upon the amount of work which may bave to be cxpended on the existing maps, it follows
from the above that my own estimate must be drawn up mainly by Provinces and Local
Governments, modified, so far as may be necessary, by the amount of work which cach party
can do within a specified time. But no change is thereby intended to be made in the principle
which the Committec has agreed upon, namely, that Provincial and Local Governments should
have no power of interference with the revision of the topographical maps.

7. The table on page 130, 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 for the Province
by the Committee, and contained in the tables above mentioned drawn up by ‘the Surveyor-
General : to theso are applied the annual rates of progress laid down above in ilalécs in para«
graph 8: 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
years which one party will require to complete the whole of the revision of that Province.

Taking Madras as an example :—the table showing classes of survey required, gives for
Madras, see page 120 of the Surveyor-General’s Tables :
15,700 square miles *“ Survey ” on the 27 scale (1) ;
119,603 . s “ Resurvey ” on the 2"

The Surveyor-General’s tables now sliow the areas a8 modl- scale (2) ;
fled in Committce, The anuual rate of progress is ot much R .
affccted, being 4,900 square miles for the rovised figurcs, | o and 16372 » “ Revision specially
. . 2i a¥e
. easy of recent good
maps (8).

151,675 square miles, total arca,
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The rates in ifalics in paragraph 3 of this paper give 8,000 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
year for (3). ‘

The proportions of each classare thus approximately 1\, 1%, and 4%, of the whole area
of the Province: and 4y at 8,000, £ at 4,000, and 5 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 30} 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, as a reference 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 Febroary 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 i 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 calculation
shews that, instead of the 15 parties required for a 25-year period, the number will have to be
18} or an increase of 25 per cent.; if they decide on 16 years, the increase will have to be to
4 parties, or an increase in number and cost of 60 per cent. I donot of course mean that
the total cost of the work will be increased hy 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 isalso 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 firsb two or three yoars 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
yeatrs probably until the middle of the term, or 7} years, when, ag it is always practically
impossible to discharge the increased strength of trained men all at once at the end of the
period, 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 discharged; 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 so,
that when a sum is given in 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, not merely the men’s pay, but the cost of their superintendence, tbe cost of
moving them, the cost of their recess quarters and offices, their camp equipment, office
furniture, materials, and everything which is required to enable them to carry out their work
in field and office. In that case the method which T have adopted for arriving at fubure cost
is extremely simple. 1 find the average present budget of u topographical party is Rs. 1,00,000
a year, and T am assuming, as part of my organisation, thatit is to be increased to Rs. 1,560,000
a year, Fifteen parties at Rs. 1,50,000 give an annual cost of Rs. 22,50,000, which multiplied
by 25 years gives a total cost of Rs, 5,62,50,000, (Expressed in sterling, these amounts come
{0 £150,000 a year, and £3,750,000 for the 25 years.)
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Taking, as I think the Committee has throughout done, the area of Tudia as about
1,800,000 square miles, and dividing the total sum of Rs. 6,62,50,000 by that number, we
get tho cost per square mile to be 81} rupees.

10, The Survcyor General of India takes the total cost of the work as estimated by ¢ cost

This was writéen before tho effect of certain modi- rates'’ at Rs. 3,56,95,508, and the total area of
fications in areus and cost rates in Colonel Longe’s
gltimaws had been worked out. The revised Tndia at, 1,675,419 square miles ; and hence he
gures are :—
Total cost ... . Rs. 8,71,01,200

Area 1,678,300 sq. m. brings out the cost per square mile at 218 rupees
Cost-rate . ««  Rs. 22-2 per sy, m. .
C. A, B. per square mile,

There is thus a differonce of nearly 50 per cent. between the two estimates, which would
have heen slightly increased rather than diminished, if we had hoth taken the same number of
squaro miles as the arca of India. (The total cost in sterling as brought out by the Surveyor-

* Now practically £2,480,000.c A General 15 £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 correct. But
as those estimates now stand, the annual expenditure under the estimate of the Surveyor-General

will be £118,985+ for 20 years, and under my
C. A B, estimate it wiil be £150,000 for 25 years.

11. This difforence of 50 per cent., in the estimated cost of revising u square mile of
country, is evidently a vital point.

+ Now £ 124,000,

I must adbere 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, sofaras T 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 earry with it his authority. Not only so, but that inform-
ation agrees, roughly and inferentially, with statements of progress occasionally enterod in the
Surveyor-General’s annual veports, although it must be admitted that it is extremely difficult
to extract precise information on this subject from those reports, the progress euntered being
nearly always of a mixed character.

Secondly.—That tho ¢ Budget ”’ amounts cntered in the “ Green Book * as theexpenditure
are also eatirely fallacions,

12. There is further the clement in the question that, as I have already said, “ cost rates,”
unless strictly defined, may often be very misleading ; and the further element that admittedly
there has been little experience as to the cost of three divisions of the work which has to be
done, namely, Re-survey, Revision and Supplementary Survey. Norcan I check the Surveyor-
General’s rates, because they are merely arbitrary amounts of rupees per square mile, The
strength be lays down in paragraphs 32 to 35 of the report, which accompanies his estimate, is
also stated arbitrarily, that is, he gives no data of the amount of work for which that strength
will be required, and there is no possible means of ehecking it from that point of view; while
mauy of the parties are described as of “ modified, ” which 1 suppose moans of indefinite,
strength, to which no stundard of annual cost can be applied until it is koown what
tho actual strength will be. 1t is {rue that it may be within the powers of the Committes
to remit with their Report the Surveyor-General’s esthmate to the Goveroment of India
verbatim et literatsm withont remark, but I donbt if the Government of India wounld hold
them to be thus relieved of their responsibilities. There are other points counnccted with the
revision whick should form the subject of estimates which can only be furnished by the Sur-
veyor-General, if at all; namely, the cost of the preparation in the office of the actual maps
which are to be handed to the reviser for his field work ; the cost of halving the size of the
maps, which the Committee has practically decided on ; and the cost of cutting 2 or § inches
off the size of each map, so asto get rid of the foot-note ahoul the Madras Observatory.
None of those items will probably ecst very much, but they shonld not he entirely ignored as
to the cost involved.

13. T must now leave this important subject of estimates and of cost for the consideration

and decision of the Committes, and proceed to explain the organisation which I would propose
for carrying out the revision of the 1-inch standard sheets of India. ’
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In the first place I should not disturb any existing arrangement, except when absclutely
necessary, t.., I should not move a party or an officer or & surveyor or a building so loug as
they could, whers they are at present, be utilized for carrying on the work of revieion, 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 a8 to the present 9 topo~
graphical parties, excopt that they should at once be instructed to recruit up to 50 per cont.
additional strength, except in the case of the two frontier parties which seem to be alrcady
nearly up to the required strength of surveyors. As one of the latter is likely tobe always in
the north (No. 11 Party), its recese quarters will have to be ohanged 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
partiog—

No, 1 Party, now in Central Provinces, to remain there (see 12 on wap),
s 2 » » Berar, to remain there (see 13 on map).
» 8 » 5 » Lower Burma, to remain there (see 10 on map).

» 10, , Upper Burma, to remain there (sce 9 on map).

» 1l » » North-West Frontier, to remain there, but nominally for the present to take 1 on
map.

w12 » 1 Sind, to remair thero (soe 3 on map).

w4, ,, , United Provioces, to remain there (sce 8 on map).

w16 »» s North-West Frontier, to remain there (see £ on map).

» 18 W 5 5 Punjab,to remain thove (sec 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. 9 scattered over various distriets, to take up Rajputana (see 5 on map).
» 17 now in Bombay, to take up Hyderabad (sce 14 on map). Recess to remain Poona.
» 19 ,, ,, Madras, to remain there (ses 15 on map).
» 20 4 , Burma, to tako Assam (sea 8 on map). (But I believe it is now actually working in a
part of Burma, allotted to Assaw 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 complote, and only requiring to be filled up to necessary strength in the case
of most of the topographical parties.

Two remain unprovided for, namely, Central Tadia~No. 11 on map, and Bengal— No, 7
on map. A= tn these there should, if the surveyors employed on forest work are of the same
class 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 baving an average at present of 58 surveyors each.

The two new parties for Central India and Bengal should be numbered 13 and 186,
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 mo seruple, in view
of the pressure for topographical work, in adopting this course. This would complete the
required number of officers for actual command, viz., 15. But some of these will be occasion-
ally entitled to leave; to mect these casualties there will be others returning t& duty, and
therc seem to be some officers employed on subordinate duties in the Trigonometrical Branch,
who are no doubt trained for topograpbical 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.

I have 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 case 1 believe the party is likely soon to be
at the disposal of the Surveyor-General with its officer and seven Provineial 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 Cudastral should contribute 14, being half their prescnt strength, leaving a
deficiency of only from 22 to 37, say 80, It should be possible to get traimed topographers
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also in this case from other duties, out of the whole strength of 157 on the Provincial list
leaving their places to be filled up by recruits.
Thus as to subordinates the organisation I propose is the simplest possible, Instead of

13 parties, which the Surveyor-General now commands, he would for the revision command
18, Everything else remains as before. So also as to the senior officers; the only change
1 propose is that the officer now called Deputy Surveyor-General should be turned into Chief
Staff Officer ; all the other senior officers remain as before, And the only increase in the staff
of Tmperial officers is the addition of 15 subalterns to form the second officers in all the in-
creased 15 ficld parties, |

18, As to the advantage which is claimed for the system of direct communication between
the 15 field parties and the Surveyor-General and his chief of the staff, (instead of through
intermediate officers of high rank,) under which they ean see every report and every return of
work done, check any diversion of strength to other objects, aud compare in every respect, and
directly instead of indirectly, the work of the whole 15 parties with each other, it is surely
too manifest to require being advocated at any length. I say nothing of the cost, unneces~
sary as I consider it, of a senior staff who themselves do nothing persosally to advance
the progress of the work, and who would have under them a strength very little exceeding,
as to the number of parties, the number at present employed. There would, in addition, be
certain demands for offices and clerical stalfs.

17. T must next deal with Colonel Kelly’s proposals as to the requirements of the Com-
mander-in-Chief for the early re-survey of areas near the North-West Frontior. These are
comparatively simple. They seem to me to involve new l-inch plans for an area little exceeding
from 100,000 to 150,000 square miles. To abtain this object I would concentrate on that area
the whole of the six parties or divisions nearest to it, namely, Nos. 1, 2, 8, 4, 5, and 6 as shown
on the map and it ought to be completed in from four to six years. It would be mere peddling
at the work to add one or two parties specially to the Survey for this duty. Itis true that the
revision of the maps inthe areas1, 2, 3, 5 and 6 on the map would be delayed for those
four or five years, but on the other hand nearly the whole of the Punjab would he completed
straight off, and for the rest of the 25 years the party in the Punjab would be available to
accelorate the work of its neighbours. «So that at the end of the period things would have
reached their level again, Bub the main reason for my proposal is that I think military eons
siderations, as they prevail on the Home Survey, so much the more should they prevail in India,

18. The moving of the Frontier Drawing Office to Simla, which is also proposed by Colonel
Kelly, I shonld concur in if it were part of a gencral scheme which it seems to me has much to
be said for it, namely, to make a separation between the so-called “ rigorous’” or * exact,” and
the so-called * reconnaissance *” surveys carried out by the Survey of India. In ocarrying it out
T should have at Simlaunder the Surveyor-General an officer in the position of the Superin-
tendent of Trigonometrical work, of rank not under Lieutenant-Colonel, to be in permanent
command of the five parties nearest the frontier, each of these to have 3 officers so as to supply the
demands, which the Surveyor-General complains are constantly being made on Lim, for officers
for special expeditions and surveys, without interfering with the regular work of the Depart«
ment ; to have all his confidential plans stored in his own office, and under his own direct
charge ; to have a sufficient drawing and printing establishment to produco his own special
trans-front®dr maps; and to be in touch with the Indian Government, the Commander-in-
Chicf, and the Foreign Office. But such an officer rust clearly be entirely independent of
the staff of the Army including the Intelligence Branch. His work would be impossible if he
were lable to interference from the local staff at Simla. He should be responsible only to
the Government of India and the Surveyor-General. The object in view would be that the
Government of India should always have at its immediate disposal ot only all maps connect~
ed with Frontier and Trans-frontier countries, but an officer possessed of full information as to
how and by whom they had been compiled, how far they eould be depended on or otherwise,
and how best they could be improved, if necessary. 1t is clear that a duty of that kind could
not be effectively discharged by the Surveyor-General himsclf, consistently with bis superin-
tendence of all the interior surveys of India.

SIMLA
' } J. FARQUHARSON, Col., R.T. (retired).
16¢% April 1905,
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ABEA AND DISTRIBUTION OF WOBK FOR THE PARTIES.

With reference to the map, the areas and distribution proposed for the different parties are as follows tem

NvuBER OF YEARS
B ESTIMATED FOR
'g : . Area In square | Total areain
B Province or Provinces in which work isallotted to the miles allotted | square miles REMAXTS
S | qpe | Lhepartof Party. in each allotted to the €4,
8 | whole the work in Province. Party.
work each
5 * | Province
=
20} Kashmir o " ) e " 80,900 sen
1 253
5 North half North-West Frontier Province " 19,850 100,250
20% | North Baluchistan . e " - 74,000 " 2,740 square miles
2 254 { excluded, just done.
5 South half North-West Froatier Provinee ae 19,350 | 98,850
158 | South Baluchistan . e oo e 55,660 v
3 20%
5 Sind ;" " - “ 53,000 108,560
4 21 21 Punjab e e oo sor 102,100 102,100 | 31,600 square miles
excluded, just done,
5 25 25 | Rajputans and Ajmere ... e e . 130,251 130,251
20 United Provinees e T ves 105,443 . 6,800 square miles
6 24 { excluded, just done.
4 Central India s Bundelkhand and Bagalkand .., 20,000 125,443
( 18 | Bengal 106,400
7 25 1 6 Madras N. E. corner : Ganjam and Vizagapatam 27,000 o
L1 Andamans, Nicobars, ete. | 3 ase . 3,143 226,643
22 Assam o o™ s vor 69,100 2,200 excluded, just
8 25 : done, ’
8 Western Burma=-pars of.., . - 9,000 78,100
9 27 27 | Burma, North or Upper .., " C e 82,450 82,450 |
{
—_— 83,300 excluded, just
done,
10 2 27 | Burma, South or Lower ... o - « 82,450 82,430
12 Central India ver o 58,772
11 23
11 North Bombay ver e . e 71,500 180,272
12 27 1 27 Central Provinces . . - " 103,900 103,900 | 12,000 excluded, now
in progress,
{ 12 | South Bombay e . vr 72,300 .
13 23 l 6 Berar o " 17,710 "
l_ 5 Mysore and Coorg - v e v 31,046 121,086
14 27 27 Hyderabad ... e o ver 82,700 82,700
15 24 24 Madras e e . 124,695 124,695
o “ Total e 1,692,100 | 138,640 excluded.®
" e . Add - - 138,640
oo e Total ares e 1,880,740

# 1 do not think anything should have been excluded.

J. FARQUHARSON,=~15-4-05,
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Report by Colonel 8. €. N, Grant, C.M.G., R.E,, on the Drawing and
Reproduction of Maps and Plans.

T. SUMMARY OF DEDUCTIONS AND RECOMMENDATIONS.

1. Tho personnel and equipment of the Central Office, Calcutta, are suffi-
clent 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. Tn one or two years' time, when the result of increasing the field parties
is felt in the reproduction office, some of the extra-departmental work should
be transferred to Poona or Roorkee.

8. The question of taking steps to train appremtices 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 somse other building in Calcutta or to
some other station.

8. There is no necessity for moving the office from Caloutta, but under
certain circumstances it might be advisable to do so.

I1I. 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, etc, under headings (3) and (4) are prepared for nearly every
department of the Government other than that of the Survey.

10. These are large scale maps exocuted, I believe, with one exception, to be
afterwards referred to, by the Provincial Govern-
ments, They are a class of map of which the re-
production need not be of any superior finish, and of each sheet comparatively
few copies are required. A process,* somewhat recently invented, by which
a zino printing plate can be very simply and economically prepared direct from
the original positive drawing, affords easy means for the reproduction of these
maps. Very little skilled supervision is required, so that one great objection to
decentralisation—increased cost for supervision—is obviated.

Revenue or cadastral maps.

% In the following pages referred to as the Vandyke Process.
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The reproduction of these maps might therefore well be undertaken inde-
péridently by the Provincial Governments and, seeing that such’ a systém wounld
give them complete control, not of the aurvéy only, but of the whole work up
to its completion, it would be acoeptable to them. To a great extent apparently
such a system must obiain already, because the only ocadastral 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 Office,
a building separate from the Survey Office, and practically forming an organi-
sation complete in itself. 8o far as the actual work of reproduction is concerned

_there would be no difficulty in constituting it a separate eutity. Those of
the latter, that is Burma, are being printed in the Central Office; thib is
probably because th~ work of the survey itself is being executed by a party
belonging to the Japerial 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 be transferred to a local establishment to be started under
the Provincial Government in Burma itself.

The normal publications of the 8urvay 11. These, comprising !l the maps of the
of India. Imperial Survey, consist of —

The standard sheets on the seale generally of 1 inch to ¥ mile, but
occayionally of z inches to'l mile;

Forest Survey shieets on the 4” and sometimeés larger scales.

The sheets of the Atlas'of India on the }” scale.

Divisional and district maps on the 3”, 3" or 1" scales..

Provincial maps on the scales of 8 miles, 16 miles; 82 miles-and 80
miles to one inch.

General maps of India on the scales of 32 miles, 48 miles; 64 'miles,
80 miles, 46 miles, 148 miles, 193: miles and 266 miles to one inoh.

The maps of the various Frontier and Trans-frontier series on the }”,
17 " and %" seales,

Certam mlscella neous maps of the Himalayas and more orlessdistant tracts
of Asia, sompiled from-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 eommenced
the preparation of *“degree” sheets on the sodle of 4 miléx to 1 inch, and of
a new map of India and adjacent countries on the scale of 1=1,000,000;

The publication of these sheets is the first- duty of the Central Office and no
other or extra-departmental work: should be allowed: to-interfere with'it,

* 13 These includé¢ all maps of India, Burma-and Trans-frontier which are
$pecial maps on the svme scale ne thse  YOQMired specially by Departments: of the Govern-
of the Imperial Suryey. ment for military purposes, illustrating. reports and
for othor purposes for which the normal published sheets are unsuitable, The
margins of the map may differ from those of the normal sheets and additional
mformatlon may be required either by additioris to the block plate or by
supemmposed colour printing; but so long asthe scale is the'same as any of the
maps of the survéy these special maps should be able to be prepared more
quickly and economically at the Ceutral thau at any other offics. The' prépa-
ration of thiese maps should be cousidered by thie Surveyor-General as next in
importance to that of the normal standard sheets.

The preparation of any. map which can be niade by merely enlarging or
reducing any of the existing maps as they stand should be executed also
in the Central Office.
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13. This category ineludes a varied assortment of subjects; maps and
Miscellnneous mas, plansand sketches of ground on scales other than those of the
deawings. survey, plans and elevations of bridges and buildings
plans of railway crossings, diagrams illustrating statistioal returns and so forth.
Although a large number of plans of this nature are dealt with in the Madras
‘and Poona offices, & sufficient nwnber remain to be dealt with at Calcutta
to eanse the work of preparation gnd printing to exceed that required both
for the topographical maps proper, as well as for those maps ‘dealt - with in the
préceding paragraph. It seems advisable that, for the present, Caleutta should
continue to deal with this work up to the limit of its printing powers, Any
work exceeding this limit can be dealt with at either Poona or Roorkee. This
question will be referred io more in detail later on.

111, REPROVUCING GRRICES AVAILABLE,
14. The ohief drawing and printing offices available for carrying out this
work are :—
1. The Central Survey Office, Madras.
2. The Presidency Printing Office at Poona.
3. The Printing Establishment at Roorkee College,
4, The Survey of India Offige at Dehra Dun.
5. The Central Survey Office at Calcutta.

Each of these offices has been visited by me.

The four first named offices were visited by me primarily with the view of
secing to what extent they could be made use of for supplementing at once, or
in the future, the drawing and printing eapacity of the Central Office at Calcutta.
A short report of each is appended, and a few remarks on some of the
equipment and methods of reproduction, which are applicable to one or more
of these offiees, will be found scattered through that portion of this report
which deals with the Central Office.

15. This office is supported entirely, I' believe, from Presidency funds. It

has, exclusive of the Superintendent, a tota)

Modrps Survey Office, Chepank. oot })ishment of 166 at an average wage of Rs. 107

per month., Only one draws a salary of Rs. 100 or over. It deals practically

with all the work of the Presidency, as none of it comes to the Calcutta
Office. It cannot take any more work.

The buildings are suttably constructed, but unfortunately there is little
room for future expansion of the department. The ¢camera house is separate
from the rest of the buildings, but this inconvenience is, I belicve, being
r;amedied. The equipment consists of one camera and lens, and fifteen hand
zinc presses, and the work executed comprises photography, photo-zincography,
silver printing, and ferrotype printing, and arrangements are being made to add
to these Vandyke printing. and helio-zinocography. This substitution of helio-
gincography: for photo-zincography will be an. improvement; but the quality of
the werk would be further improved were the present lens. replaced by a lens
and prism of latest pattern and superior quality. The camera now in use
appeays to- require repairing. or being substituted by a new one. I is noticeable
that 8 very large number of plates for illustrating books and reports are prepared
by both silver and ferrotype printing. It seems improbable that, when large
numbers of copies are required, such processes can be either economical or
satisfactory, and the extension of the work to half tone and. zine blogk



134

making might possibly be advantageous, Such blocks could be printed, often
with the text appended to them, in the Presidency Letter-press Printing
Department, or, if more desirable, a small platen press might be obtained
for printing them in the Survey Office.

I interviewed Messrs. Wiele and Klein, photographic engravers, Madras;
their work appears to be of satisfactory quality, and their prices, 6 annas fo 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 Government, and of which execution
caunnot be arranged for in the Government office itself.

The zinc plates used in this office were not of a quality well suited for
printing purposes.

16. This office is supported from Presidency funds. It has, exclusive of the

Botbsy Prosidoney Printing Offc. Superintendent, an establishment of 110 at an

at Poona. average wage of 223 per mensem. One draws

a salary of Rs. 800; 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 in large quantity, of
various style and of good quality. With a slicht 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. '

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
hand 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-lithography 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 would, if introduced, be found, I think, very
useful. At present this office draws its work not ondy from its own Presidency,
but from Mysore, Hyderabad, Sind, Central Provinces and .other States, and
the annual balance of account in its own favour is substantial, Last year it
amounted to Rs. 80,911. The output of this establishment is referred to later
on, when it is compared with that of the Calcutta office.

17. Theprinting establishment is a part of the college, and, like the estab-
Thomason Colloce. Bouk lishments at Madras and Poona, is kept up at the

asan BoToge, BUrRe® expense of a Provineial Government; in this case

that of the United Provinces. Like every other branch of this college the
printing establishment is well-organized and liberally equipped, It is capable
of undertaking any work under photography, lithography and zincography,
zine and copper block making, line and half tone, photogravure and letterpress
printing. It already does a large amount of work for the Puajab Govern-
ment and other bodies, but it is capable of taking more work which, up to
certain limits, would not mneccssitate any additionsl expenditure for increase
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either in personnel or equipment. The Principal of the College suggests how-
ever that, shonld the amount of work sent to the college necessitate any new
equipment, the initial outlay for the same should be borne by the Government
of India and not by the Provincial Government. It is improbable that the
Central Government would bear the cost of erecting machinery and imme-
diately relinquish all rights over it ; it might claim to have its work produced
cheaply or for nothing, but surely any such claim would be inconvenient to
the college and to the Provincial Government. It might be advantageous
rather for the Provincial Government to ersct the machinery necessary at
its own cost. The profits obtained from the printing should render the expen-
diture a not unprofitable investment,

18. This office has drawing and phboto-zincographie sections, numbering
Trigonometrival Survey Ofios st 21t0gether 107 permavent employés whose average

‘ Denra Dun. rate of pay is Rs. 21 per mensem. Of one the
salary is between Rs. 200 and Rs. 300; of two the salaries are between
Rs. 100 and Rs. 200. The equipment consists at present of three cameras and
ten hand-presses, but a power-driven lithographic machine is on order and will
be available for use some time this year. The work executed here comprises
photography, photo-zincography and helio-zincozraphy, and Vandyke printing.

The office is methodically arranged, and the work turned out is good.
The chief work carried out here is that of repruducing the standard inch sheets
of the North-Western Frontier and Trans-frontier series, for the
Quartermaster General's Department, Forest Surveys of all India excepting
Bombay, the topographical survey standard sheets of 8ind, and the Punjab.
Equipped only with hand-presses for printing, the output of this depart-
ment is naturally not very great. With the power machine which is now
on order the output will be more than doubled and it might then be able to
assist, if necessary, the printing of the Central Office by taking up some of the
miscellaneous or extra-departmental work which cannot be dealt with at
Calcutta,

IV, TeE CeENTRAL OFFICE AT CALCUTTA.

19. In reporting upon this office it will be necessary to deal separately with
the work special to each department and afterwards to discuss such points as
apply to one or more branches generally. My visits fo the provincial offices
already referred to were hurriéd ones, made more or less with a special object
before mentioned. Time to go oloselY into detail was not so available as it

* has been at Caleutta, and consequently many points, noticed at this latter office
and discussed here, may apply equally to the other offices.

20. The maps which are being dealt with and the plates being engraved are
very varied; in addition to work on the four mile
atlas sheets engraving is being done on five practi-
cally new general maps of India on scales of 64, 80, 96, 128 and 256 miles
to an inch respectively ; on 16 and 82 mile maps of the Punjab; on a large
" scale plan of Calcutta, also onsix inches and three inches to the mile plans of
the same town ; as well as on Provincial maps, on the 16 mile scale, of provinces
in Bengal, Madras, Bombay and the United Provinces. Apparently there are
no arrears of new work—that is to say that all drawing of new survey has been,
or is in process of being, engraved on the copper plates. There are, however, a

Engraving Department.
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large number of plates, between one hundred and two handred, for the correction
of which mapping material is in the office. Whether this material is, all or in
part sufficiently reliable to render it dosirable to g to the exponse of correcting
the plates and of incorporating it, is not for me to say ; the Commitieo is pro-
bably considerirg this point and will no doubt refer to it in’its resort. 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 beinvolved. Tuc Officer
in charge of the section forms the estimate that it would probably take two
years 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 are comparativcly small, but
his rate of progress is so slow that there is probably
not very much difference in cost between the work done locally and that
exeouted in England. To strengthen the Calcutta Department by training
more natives will take time. The Superintendent gives five to scven years
as the length of time requisite for training before a native is capable of
working for progress. It is worth considoring whether, if the corrections referred
10 are to be made and two years' arrears to be constituted, these corroctions
should not be done locally whilst the new work, as material for ¢ mplete shoets
becomes available, might be sent to England. The best method of arriving
definitely at the relative cost of engraving done locally and at home would
be to send ~impressions of a number of typical sheets, which hive been done
here and of whigh the actualcost of engraving is known, and ask for estimates
for the work from several select:d firms at home. To enable a comparison to
be made the actual cost of local labour should be increased by over fifty per
cent. so as to cover the cost of supervision, profits and ali the contingent ex-
penses that have to be provided for in any estimate given by a private firm.

Engraving fo India and in Eugland.

99, In India it is the practice to' print from the originally engraved plates
with the result that, even when steol-faced, the
/ work becomes in time obliterated, aud the plate
itself becomes rolled out so that the work is no longer accurate to seale. At
home the orivinal engraved plato is never printed from, exeept of course for
pulling necessary proofs during the process of engraving or etohing in the case
of hill plates. When tho original plate is engraved, 3 matrix and duplicate
plate are at once prepared by electro-deposition, and this duplicate is used for
printing all impressions required. By this method the original plate is kept
updnmaged and intact, and by scraping any detail off the matrix and making
a new duplicate, a ready and efficient means is afforded for preparing a new and
corrected plate at the time of the periodic revision of the survey on the ground.
The question whether it is not advisable to insfal the necessary eclectro-typing
plant at Calcutta is worth consideration. -The plant which exists at present is
comparatively insignificant and, were a general system of making matrices and
duplicates decided upou, it would be unegnal ta the work.

Printing from engraved plates,

23. The Committee desired an expression of opinion as to the relative cost of
Comparstive cost of engraving and produoing either by helio-zincography or some other
helio-zincography. - photo process, or by engraving the entire map of

India and Burma on the one inch and half inch to a mile scales rospeotively.
The estimated cost of the surveying and drawing, both of which duties are done
by the field parties, wili be given by the Surveyor General. But starting from
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the conpletion of the fair drawn manuscript plan, the cost for preparing the
map in one colour only may be estimated to be as follows :—

(1) Helio-zincography : -~
One inch scale . . - . Re. 75,000,
Half 1dch acale . . . . » 22,000,
(2) Copper-engraving :—
One inch seale,

Outline . . . . . . . . . 18 lakhs.
Brush drawing for hille . . . . . . 9 lakhs,
Hill e“gmving . 'y . . . . . 42 ]akhs-

+ ToraL . 69 lakhs.

Both the above estimates are for the cost of personal labbur only and exchrdé any
gum for supervision and other contingent oharges. For the balf inch scale
although the aréa of copper to be gome over is only one-fourth of that for the
one inchscale, there are other considerations which enterinto the cost and I
should put down the cost of each duty as one-half that of the one inch scale,
and this will make a total of 35 lakhs.

This estimate is based on the supposition that the drawings completed by
the field parties are suitable for photographic reproductlon ; that the area of
India and Burma amoéunts to roughly 1,300,000 square miles; and that there are
about 3,500 sheets of standard size to be provided for. Howcver, the area of
oountry dealt with isso great, its topogmphica.l features are so varied and there
is so little, if any, experience of oné inch engraving done in India, upon which
to form an estimate, that I should be afraid to put forward the figures without
qualification and a request that they may be accepted with some reserve.

34. The equipment of the Engravmg Department consists of eight electric-
ally driven presses, including one used for pulling

ransfers from copper plates for laying down on
gtone or zinc. A press is now worked with three men including the printer.
One plate only is worked at a time. If another man were addéd to éach. press
and if four plates were'worked at one time so that one man’ would: be contidu-
ally inkingya second cleaning, a-third polishing and the fourth printihg, a much
larger output might- be' obtained. Possibly a hundred impressions per dien
should be obtained from each press, but here and in later instancés when an
idea is expressed of the amount of work which might: be expected from: work-
men or machines, such opinipn is given-with some-diffidence, Allowance can be
made for the-shortness of the hours worked and- also for the inferiority in
physique compared: with European:labour. But other elemerts enter into the
guestion. The native while accepting low pay possibly accepts it in exchange
for little work, Itis possible that, with few exceptions, his output of work
would not be’ enlarged by any increase of pay, and that he would merely throw
up his work, if he is what he considers to be unduly pressed. Under suoh- oondi-
tions it will of course always be difficultto get from him & modesately honest
day’s work. This question will bo again referred to.

Equipibent.
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25. The racks upon- which the maps in stock are stored are open and this
leaves the maps liable to discolouration by exposare
to light, and to damage by dust and dirt. A few
copies of each sheet might be kept at the Headquarter Office whilst the stocks
of sheets covering the area of each Provineial Government might be kept, and
the issue of sheets made, locally. Some arrangement of this sort would, in addi- '
tion to facilitating the issue of maps in the areas where they aro most likely
to be required, also give more room, if required, in the Calcutta office.

Storing and issne of mapr.

26. The value of the original documents— plans and records of obscrvations
Storing of uriginal menuseripg 81 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 Caloutta the original
documents are stored in the same building as thatin which the maps are stored.
A fire might consume both original and copy when possibly no record of the
mapping, other than impressions found by chance in the hands of officials and
the public, might remain. ‘

27, Tt will be convenient to take as a basis for some of my remarks on this
office, the notes on the Drawing offices contained in
the Series of Notes prepared by the Surveyor
General for the use of the Committee.

Drawing Department.

Sinoe the drawing of the fair plans of the current field work is done by the
ficld parties, the chief work which remains for this office is (a) the correction
and re-compilation and drawing of work which has already been once published,
(b) the drawing of plans for reduction required in the preparation of the
general and special maps of the Survey on reduced scales, and (c) the drawing
of maps, sketches and plans required for preparing maps speoially required by
Departments of the Government other than that of the Survey. This last work
will hereafter in this réport be referred to as extra-departmental work, a term
which has been applied to it in previous reports,

28, As regards (a) the work consists in (1) compiling and drawing, in com-
plete standard sheets, work previously printed and
published in two or more partially completed sheets ;
and (2) making additions and corrections to the original plans of previously
- published complete standard sheets of which reprints are required and for which
additional material is in the hands of the Department. The arrears of (a) may be
taken as about 860 sheets and of (b) roughly 280. The sheets referred to in the
third column of the general abstract of the arrears of drawing given in para-
graph 9* of Major Bythell’s evidence,—the number of sheets awaiting comple-
tion to margin by photography,—will not throw much work on the Drawing
‘Department and do not affect materially the question of any necessary increase
of personnel. The work on the sheets referred to abave under (1) and (2) would,
should the work be executed, require some increase, but the Committee in its
report may possibly recommend that this work be not continued and in that case
the amount of arrears will be so reduced that no increase on their account will
be requisite, especially if, as afterwards recommended ' by me, the Survey be
relicved of all drawing of extra-departmental work.
As regards (b) the drawing for reduction is a legitimate work for this office
and must continue to be provided for.

Drawing of Survey maps.

* Fide p. 104 of Part II of the Beport.
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29. We now get to (¢) the drawing of extra-departmental work or that
referred to under heading 4 only, and not 38, in
paragraph 9 of this report. For this it appears
necessary to make some special arrangements. The present system is objection-
able because : -

(@) The amount of work that may be asked for is very variable; requi-
sitioning departments generally want their work. done urgently
and the Survey can often only do this to the detriment of their own
work.

(b) Unnecessary work is probably often asked for, or,—what is much the
same thing,—work is asked for in an unnecessarily expensive
form. This is perhaps not unnatural when the applicant has -
not to bear the expense. It is to be recommended therefore that
all the larger departments such as Railways, Public Works, Post
and Telegraph Offices, etc., should arrange to make their own
drawings and forward them ready for photographic reproduction—
either on the sameor on a reduced scale,

The Survey should allot a small definite number of draughtsmen for draw-
ing work for the smaller departments which cannot economically employ a
trained dranghtsman. It should be understood, however, that applications
from such departmente cannot be treated as urgent, but that the work will be
taken up in turn asit is received, and that should greater exped1t10n be necessary
other arrangements must be made.

Unlimited decentralisation of the drawing is recommended because
draughtsmen can be practically found or trained anywhere, and for the drawing
no expensive and heavy plint is required, but undue decentralisation is hot
recommended for the reproduction by photography and zinc printing, for which
work the plant required is expensive, the labour skilled, and the supervision
diffioult to be obtained.

30, Many of the points moticed by me in visiting this office have been
referred to in Major Bythell’s evidence,* and to
those, such for instance as that of the further use
of photography for -enlarging and reducing, upon which no difference of
opinion exists, it seems unnecessary to make further allusion here.

The outline drawing now being done isgood and the typing is generally
clear enough for reproduction by the camera, but it is not sufficiently uniform
in blackness and density for satisfactory reproduction by the Vandyke process.
For present methods of reproduotion it is very essential that the original manu-
soript plans should:be kept as clean as possible ; it is always difficult to effect
this even in England, but Inotice that here, where the means are the more
necessary, they are not so apparent. One means is the plentiful supply of fine
tissue paper, so that the back of the plan, and those portions of the front not
being drawn on, may be kept covered up. But more important means are the
liberal supply of basins, water and soap, the oonstant use of the same by the
draughtsmen, the continual driving in of precepts inculoating oleanliness and
possibly the imposition of fines or reduction of pay for dirty work.

Many plans in course of preparation were of very large dimensions.
Requisitioning officers do not appreciate the inconvenicnce caused by their
not being content with sheets of normal size. A plan to print on a double
elephant sheet of paper (41”x27") should, except uuder very exceptional
circumstances, be large enough.

¢ PVide pages 103—100 of Part 11 of the Report.

Extra-departmental drawing.

General remarks.
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Some of the first proofs being examined were 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 those
which might have been preferable. ‘The sheetshad been prepared by photo-
graphio transfers and three blue prints were being inked up for the colour
‘plates. I should have preferred to photograph the originals, which were good
enough for photography and which could have been cut and readjusted to form
new plates if necessary, and to duff out the three-negqtives to make the colour
plates. This method would have been the more expeditious and possibly the
cheaper. I also noticed the preparation of thirty small maps of Native States
for the Bengal Government. These were being prepared by outting the areas
out of impressions, mounting’on paper and completing the margins and 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 zine plate. If, however, copies have to be printed periodically, there might
be much in favour of getting the maps on negatives and keeping the same
as well as the plates. ,

31. The quality of photographic and Vandyke reproductions depends so
Co-ordination of drawing and pring.  DAUCH 0N that of the original drawing, that it
ing departments. seems to me desirable that the officer respansible
for the final result should have undivided responsibility of the work from its
beginning. This would necessitate the amalgamation of the photographic and
printing departments with that portion of the drawing department which draws
for reproduction in those departments. Such an arrangement has a drawback ;
it forms a large charge forone officer without an assistant, and this disadvan-
fage is more than an ordinary one in the Caloutta offices where, I think, the
departments employing labour should receive a very large amount of superinten-
dence on the part of the officer in charge. With much official correspondence,
one officer could not, in my opinion, give sufficient time to the personal super-
vision of all the work-rcoms of the amalgamated department. However, these
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 office it be
possible to bring them more in touch with one another, it would be to the advan-
tage of the work. Theofficer in charge of the printing should be able to influence
the drawing, and he in charge of the drawing should be well acquainted with all
the printing methods. At Southsmpton these departments, with others, used to
be under an officer with an assistant. It was found desirable to relieve the senicr
of some of his responsibility, and a measure of responsibility direct to the Director
General was given to the junior. The line between their duties is very lightly
~ drawn by them, they work much together and in the absence of one, even
temporarily, the other carries on the work of both. It is only by some system
such as this that the responsibility can be divided whilst the influence of both
officers makes itself felt through the whole worle. It might be urged against
making any change that nearly all the drawing is done in the fleld parties and
only a very small portion in the Central Office. This is so0, but in order that
the officer in charge of the printing may be in a position to write to the fleld
parties to oxplain how their drawings fail in their requirements, and to make
suggestions for their improvement he should have all the experience he is
likely to gain from &n office of his own.
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82, The photographio department is equipped with one large camera and
foursmaller ones. The work done is that of photo-
graphing plans for the preparation of zine plates by
either transfers or direct contact printing, and for making reductions and enlarge-
ments. Up toone or two years ago all the photo-zincographio work was done by
transfors, but since then the system of helio-zincography has been introduced.
A great deal of transfer work is still done, as in some instances it is rendered
neoessai'y on technical grounds, but the better method should be substituted for
it whenever possible. 'L'o obtain the best results from helio-zincography the ori-
ginal should be drawn for reduction to two-thirds or one-half the scale. Very little
improvement of style can be expeoted so long as reproductions have to be made
from the old manuscript drawings, which are on the same scale and in some
instances are much damaged and repaired, or from printed impressions.

The present demand on the office is for only about 2,000 negatives a year.
It oan easily turn out twice that number, and so it may safely be inferred
that it can meet all requirements likely o be made upon it in the immediate
future. It may require some modification in the existing equipment, or
possibly some additional equipment may be required, but this is discussed
under the heading of Cameras later on.

" In many instances advantage is not taken of the means offered by photo-
graphy of bringing back to scale drawings which may have become distorted
by irregular expansion, or contraction of the paper upon which they are pre-
pared. Owing to the comparatively small secale ‘of the survey, as well as to
the expansion and contraction which will certainly take place in the paper
after printing, this refinement may possibly appear unpecessary, but errors are
so apt to occur in every stage of surveying and map-making that correction.
of them should never be omitted whenever it can be made.

The system of helio-zincography as employed in India differs from that
used at Southampton, "The English method has never been tried in India, as it
has apparently been assumed that the film of insoluble albumén which
remains betwéen the ink and the metal would not stand the damp climate of
Caloutta. This assumption is possibly an erroneotis one, If the metal plate
be etched before coating, and the coating solution be made up and put on exactly
as it is done at home, there is no reason why, if care be exercised in the mani-
pulation, results equal to those obtained at home should not be obtamed here
also.

When blue prints of drawings for inking up are required accurately to
scale, they should be prepared not by printing on ferrotype or other paper
whioch requires washing for development, but by printing in blue on good
paper from a heliographed zinc plate. If the negative itself be to scale, the
prints will be to scale also.

83. Thisis a section of the photographio branch., The number of retouchers
" is at prosent ten with an average monthly salary

of about Ks. 30. The possibilities of this duty are
not made the most of at Calcutta. It isseldom that. a negative issuitable for
makine either a helio plate or a transfer without more or less retouching. The
negative, moreover, offers great facilities for the correction of errors and
insertion of omissions, and when proof or other corrections are many, it is often
Yetter to carry them out on the negative instead of on the plate itself. In the

Photographie department.

Negative retouching.
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2in¢ printing room I noticed a plate of a Cachar sheet which was aw example
of this. The duty is an important one, and although mere duffing is a simple
duty and correction of detail mot 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 ocolour
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 amouant 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 shomld be
determined, and more suitable racks for storing the negatives in the stores should
be provided.

34. This process was originated dn the Caloutta office and it is being, or will
be made use of, not only in the central office but
also in the provincial offices for the reproduction
of oadastral 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 chiefly for those mapsin
the reproduction of which a fino class of work is neither lboked for nor necessary.
It has, however, been more extensively used in England, and the reproduction
of the manuscript sheets of the Ordnanoe Survey cadastral plans by printing
through Whatman’s hand-made paper of 216 lbs. to the double elephant ream
i in advanoce of any work produced by this process in India. The methods em-
ployed at home and here differ slightly. TItis explained that the methods
adopted here are simpler for the native and the results are sufficiently good ;
this.may be true, but is it not redueing 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 whieh a high ideal of work is aimed at, inferior methods, or
rather 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 offices the 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 na necessity for it if paper suitable
for surface printing be used.

86. The equipment consist of five power machines and 29 hand-presses,

Zine snd litho-privting depart- Allowing 15 hand-presses be continually employed
ment. in proving platesand transferring, 14 remain

available for printing; Assuming that each press turns out from. 80 to 100
pulls, and each machine from 1,000 to 2,000 pulls a day,.the whole department
should provide an annual output of at least from 1,500,000 to 2,000,000 pulls.
By “pull” is meant one impression made in the maehine. A map printed in
black.and three colours would require four ¢ pulls’; twoor three small maps can
be laid down an one. stone and an impression of all three can be obtained by
one pull. The number of pulls in a year may be taken approximately as a
measure.of the work done in the whole department. 1t is true other considera-
tions come in, but it is simpler to ignore them, and for the purposes of the
present report the deductions based on that assumption will be sufficiently
gorrect. In forming the estimate of 1,500,000 or 2,000,000 pulls for 'the

Vandyke printing.
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Qalcutta oflos, allowance has been made for the short daily hours of work, and
the excessive number of holidays, and feast days. It is not desirdble to preds
for oo large an output whieh would be obtained only at the expense of good
prmtlug

The fotal. number of printings pulled in 1902-03 was 1,299,617 and in
1903-04, 1,276,681. In round numbers 1,300,000 may be taken as the preséiif’
annua] requirement ia the Calcutta office alone. This number may be divided’
up as follows :—

Regular topographieal work which must be printed at Cdlcutta 360,000 pulls.
Extrasdepartmental work based on topographical maps which

can be more economically produced at Calcutta than else.

where . . « 177,000 ditso,
Extra-departmental work whteh oould be prepared end printed

in any other otlice . . . . . . . 768,000 ditto,

Torar . 1,800 000 dittd. .

— e

1t is apparent then that Caleutta has sufficient printing power to continue
for the present all the work which it has been heretofore called upon to do.
Should, however, the Committee recommend an increase in the number of field
parties as well as the adoption of additional colours in the prmtmg of the maps,
these recommendations will appreciably increase the amount of printing
required for the regular topographical work, and a time may come when the
printing done equals the maximum possible output. Itwill be then neces'sary‘
to get rid of some of the extra-departmental work, and this can be done
by sending it to either Poona or Roorkee, who are both willing to take it, and
are capable of increasing their output, witkin limits, without any great expen-
diture in additional machinery. The former, with a few additional draughtsmen
only, can increase its output by about 300,000 pulls. The latter also would only:
have to increase its staff of draughtsmen to enable it to turn out at once an
inorease of work. The question of any necessary outlay for machinery at
Roorkee has already been alluded to. The printing offices can meet without
difficulty any practically possible increase in the strength or number of the field
parties. If the area surveyed be doubled it should necessitate only one or two
hundred thousand pulls of extra-departmental work being transferred from
Calcutta to Poona or Roorkee.

36. Regarding the quality of the work done at Calcutta and in the other
offices visited by me, one or two directions in which
improvement may be looked for have been already
suggested in the remarks dealing with the photographio office, helio-zincographic
printing and gla,ss retouching, and later on more may be suggested under grain-
ing and other heads. It may be possible and easy after a brief inspection of an
office to detect and point out specifio instances in which the quality of the work
is being sacrificed, but to say exactly how it is to be improved is more dlﬁioult
The final print of a map depends upon many processes each one of which Tequires
care, skill and a capacity for tekmg pains on the part of the workman employed
One careless or unskilled man in the chain of production can spoil all’ the care
and skill expended by others. The Indian Native, taken from the bazaar, cannot
reasonably be expected to possess without training those attributes necessary for
the production of good work, and, above all, an ideal to work up to. It is possible
that many of the workmen in the office have never seen a good impression in
their lives, and have no ideal beyond that supplied daily by their own work.

Quality of work:



144

Specimens of continental work are hung up in the Headquarter block of the
QOaloutta office, but I saw none in the rooms used by the native workmen.

‘It the quulity of the work is to improve, quantity must for a time be kept
subservient to quality. Samples of the best continental work should be within
sight of every man, and he should be constantly encouraged to work up to it
Inorease of saliry should be made to depend upon quality of work. More than
ordinary care should be taken in the selection of superintending workmen
obtaired from England, who should benot only workmen of the highest pro-
ficienoy, but should possess the quality of beiog able, and should be willing,
to impart their knowledge to others.  The quality of the supervision is much
more important than its quantity. The office at Poons, which is not half the
size of that at Calcutta, made an output of about 750,000 pulls in six months,
being at the rate of 1,500,000 pullsa yesr, or actually more than that turned
outat Caloutta. The quality of the work is véry good, but in comparing this
out-put with Calcutta reservations are necessary. Some portion of the Poona
work, I do not know how much, consisted of forms, and when I visited the

office one machine was runring on forms uninter-
G i i o ruptedly at a speed that could not have been made

office examined by the Committee

after Colonnl Grant’s departure, show .
e 0100209, thre--fourthe, and  U80 of for plans or maps. The work at Poona was
in 1903-04 a still larzer propurtion 4150 gmallar generally and easier to prepare than that

of the work consisted of fprins. at Caloutta. At Poona, besides Mr. Lemesurier,
the Superintendent, there is, I believe, only- ono European from England and
only one other white foreman, but the whole working appeared to me to be
methodical, the arrangements orderly, and the rooms and shops olean.

1 do not, however, attribute all these results to supervision only. Some
allowance has, I am informed, to be made for the superior qualifications, and
characteristios of the natives of Poona as workmen., My opportunities of form-
ing independent opinions on such questions have been insufficient.

‘Wijth reference to one or two pointsin Mr, Pope’s evidence® which have
not been remarked upon by me:—The Southampton map printed by helio-
sincography is better than that printed here, not, as he suggests, by reason
of the amount of work put on the negative as there was probably very little
in this case, but on account of better work all through ; the original drawing
was probably better ; the negative was better, although taken with a similar
lens; theheliographed plate was naturally better, and the map is printed on a
better printing paper.

Mr. Pope would like to have a European printer at each machine. He
may be right, but his five printers at, say, forty-two shillings a week at home
would amount to 210s. & week. I should prefer to bring out one good man
at 60s.. & week in England to superintend generally the machines with
native or Eurasian minders in charge of each machine. . In the one case the
printing would never rise above mediocrity, whilst in the other case it would
possess the possibility of reaching a higher level.

37. The only well grained zinc plate which I have seen in India was at
Grafning ol Roorkee. This plate had not been grained by

ing plates. . .
hand but by a simple adaptation of the machine
introduced in England by Mr. Block, and it is worked by hand. As a
good grain can be obtained on a hand-grained plate only by the expenditure
of a good deal of musoular work, and since the native whom I have seen
in the offioes, is either unable or unwilling to expend this force, the box as

® Vide pages 118—118 ip Part II of the Report.
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constructed at Roorkee and used there, might well beadopted 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 Caloutta have done their work and, if good results
are desired, should be condemned and replaced by new ones,

88. A good deal of this work appears to be still carried on. Any tracings
required might well be made on tracing paper for
Vandyke princing as the results will be a8 good, if
not better, and the danger of having to make a second tracing should the first
not go down well, is obviated. :

89. At Southampton all zinc plates-of Ordnance Survey sheets and other
sheets, of which copies may be required, are pre-
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-
ments, both in and outside the Survey, in not
properly preparing originale sent for reproduction, necessitating on this
account salterations not only on first proof but also on revise. The correction
of zino plates invariably injures the work. The only way to stop continua]
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
consists 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 SBurvey Department. For the former work, transfers, eto,, 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 oleared out of the machine-toom ; this would
be a good thing as thatroom is now somewhat orowded. The one wharfdale
and the platen which should be retained might possibly be transferred from
the machine room to the composing room.

42, The photogravare department employs 28 officials altogether and is
fully equipped with cameras, printing presses and
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 SBurvey of India has reason to he proud
of it. Itis 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 conditions thau

it is in Calcutta.

Tracing for transfer to stone or zine.

Preserving plates,

Correstion of proofs.

Letter press printing.

Photogravure department.
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The offjeer in charge of the lithographie department; objects fo the removal
of this department on the ground that it may, in the near future, be made yse
of for preparing photo-etched plates of hills. There may be something in this,
but if this department is fully employed on its legitimate work it may very
well be kept at that work entirely, and when the screen hill work may be started,
new menmight be trained, for it differs considerably from that of heliogravure,
For the soreen hill work artistio hill engravers are necessary. It is the supply
of this labowr which will go limit the output that the work of photography
will not be much, and might very well be done by the Superintendent of

hotqgraphy \
V. CAMERAS AND LENsES,

43. The general adoption of helio-zincography in substitution for photo-zinco-
graphy will probably necessitate the provision of
larger cameras in place of some of the small ones
now found in the different offices. In the latter provess a map could be photo-
graphed in portions and the transfers joined up together for laying down on the
plate or stone, In the former process, however, the whole map must be con-
tained on one negative. The length of the present standard sheet is about 87
inches inside the margins. With the margins themselves and marginal writing
the total length requiring to be photographed is about 40 inches. The only
eameras capable of taking a plate sufficiently large for this is one at Calcutta
aud ono, & camera room, at Dehra. The question of reducing the size of the
standard sheet has, I believe, heen raised and will be discussed by the Com-
mittes, Should the size be rednced the dimensions of the new cameras will be
governed, firstly hy the size of sheet decided upon, and, 'secondly, by the size
of any other work of which reproductions may be required.

Where opporturity exists it may be desirable to arrange or construct a

camera room rather than to purchase a eamera itself. A camera room entering
direotly into the dark room Las many advantages; in the hot weather working
in. a camera room may be uncomfortable, but if properly ventilated it need
not be any more uncomfortable than working in a glass .house or in a
developing room. It is possible that cameras could be made more cheaply at
Roorkee than they could be procured from England.

44. In the two cameras before meptioned as being sufficiently large for
reproducing the present sized standard sheets are
fitted Zeiss lenses of 52 inches foocus and four or
four and-a-half inches diameter. To cover satisfactorily a circle 40 inches in
diameter the foous of the lens should, I think, be approximately 60 inches
and the diameter not less than 6 inches. If the present dimensions of the
standard sheet be retained, new lenses of the diameter given by me should be
obtained. The existing ones can be used in the smaller cameras for reduction.
Their focal lengths will perhaps render it difficult to adapt the cameras for
reproduction. A modern lens of 60 inches focus can now be purchased for g
sum varying from three hundred to four hundred guineas, and a prism suitable
for use with such a lens-will cost from one to two hundred guineas ; more than
one-half of the cost of the lens is occasioned probably by the ocorrection of the
secondary spectrum and this correction, although desirable for colour work, is not
essential for map work, and lenses of this quality may reasonably be considered
somewhat expensive for plaging in the hands of native workmen. One hundred
or one hundred and fifty guineas should purchase a first class lens corrected
for one colour only.

Camersa.

Lanses and prisms,
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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 matal
Kuhlbaum mirrors. They are about one-half the cost of prisms, and look as if
they ought to answer their purpose satisfactorily. However I am not speaking
from experience, but one will be shortly purchased for trial at Southampton.
They will undoubtedly require carcful handling and possibly for map work
will requirc more careful adjustment to the lens than that provided for general
trado purposes. When purchasing lenses advice could probably be obtained
from Dr. Glazobrook, the Director of the National Physical Laboratory at
Bushey. A new lens testing machine is being constructed under his direction
for use at the Laboratory, and all lenses purchased in England might advisedly
be sent there to be tested before being accepted. The Laboratory, although a
Government Institution, has, I believe, to justify its existence from a commer-
cial point of view and fees are charged for all testing carried out.

VI. PriNTiNG PAPER.
45, The three properties required in paper for the Indian Survey maps are
Requirements in paper. probably —

(1) Power to resist the discolouring and the disintegrating effects of
time.

(2) Capacity of lifting a good impression from the plate or stone.

(8) Bufficient strength and toughness to stand the handling to which the
map is likely be subjected.

Unfortunately it is difficult. to obtfain & paper combining to any satisfac-
tory degree all these properties combined. In England the sheets of the 25-inch
and 8-inch maps are much used for estate maps, for illustrating legal documents,
and for other purposes rendering it desirable that the paper and ink should
resist the ravages of time,  If it be considered that the maps of the Survey here
are to answer similar purposes, it is necessary that all paper purchased should
. be examined to ascertain that its constituents are such as will in all probability
fulfil the necessary conditions. There is now so much competition in the paper
trade, and so many chemically unstable articles are used in the manufacture of
paper, that unremitting care is necessary to guarantee that the paper supplied
is always up to the specification. Unfortunately for the military map maker it
is very diffioult, if not impossible, for the paper maker to make a paper which
will stand the treatment which most soldiers consider it should do. And
if such a paper could be made it would probably be difficult to print on it satis-
~ factorily, for strength and toughness are not often found combined with good

printing qualities. The paper upon which many standard sheets are printed
has been chosen probably in consideration to those who like a hard paper in pre-
ference to a good impression. Some of the extra-departmental work is printed,
on a better lifting class of paper, but still, if improved results are to be
obtained all round, this question of paper requires more consideration than, so
far as I can see, it has hitherto received.

The drawing paper for making original drawingsshould be the best obtain.
able. Whatman’s hand made paper is used, but the few sheets handled by me do
not appear to be so heavy as they might be. That used at Southampton weighs
216 Ibs. a double elephant ream of 480 sheets.
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48. Practically no arrangements are made in India for seasoning the 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 scasoning 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 Caloutta ; in fact this particular season has been
held up as such a bugbear that no rccommendation can be made without soms

misgivings. Inthe Survey Report for 1901-02 it is explained that the method

of 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 Calocutta climate. 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, howover, 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
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 so noticeable as they would be in a larger office.

Seasoning paper.

Provincial offices.

48, As regards the Calcutta office, mention has already been made of the
neocessity of a zino plate store and suitablo racks;a
glass negative store exists, but it is insufficiently
fitted ; a propor 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 paperto the machine room, and the enclosures

now used for this purpose might be cleared away. Wash-hand basins, water
taps and soap should be provided.

Hot plates and eleotric fans should be fitted for drying off zinc plates in
any room where such plates are worked, and a hot plate for the man employed
in pulling transfers from copper plates. This man, whose work itis to pull
transfers from copper platcs, must often require to heat the plates, and he
should in all reasonableness have access to a hot plate, yet when I saw him
he had to make up a fire of paper soraps and heat his plate over that. Space
and fitments for hanging paper when seasoning are wanted, and probably many

other things, the absence of which 1 have not noticed in the short time
available.

Cnloutin office.

In the damp scasons many occasions must arise when a general drying
room would be useful for hastening and increasing the output of work.

Some of these additions may be considersd unnecessary, but, if their provi.
sion will tend to train the workmen in habits of orderliness and cleanliness, the
money expended upon them wili be well spent.

VIII. REMOVAL OF THFE OFFICE TO ANOTHER STATION.
49. If tho original documents of the survey, the printed impressions in
stock, and the work on the zinc plates will keep in

Calcutta there would appear to be, from a technical
point of view, no absolute necessity to move the office to another station.

Cliwatio requiroments,
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Better atmospherie conditions might however be obtained, and if another station
is to be selected the following points should be considered,—a moderately dry
atmosphere would be best for the preservation of documents, the storage and
seasoning of paper, and the working and preservation of zinc plates. Rapid
changes from dry to moist or moist to dry make good registering difficult
in colour printing.

50, But a more important question in the selection of a new statvion is that
of labour. If all the labour, which can be got out
of the Caloutta native, is being obtained in the office
at present he is not worth much. At a hand lithographio press it takes four or
five men to do one-half, or even one-third of the work that two men will do at
home. At machines and platens two men are doing the work which a boy or girl
would do at home, and the girl would do more than the two men. In drawing
and typing the progress is not one-half of what it is in England, and this is a
duty requiring no muscular energy, whioch there is no apparent reason why the
native should not do as well as the European. Again graining zine plates, two
men do about one-quarter as much as one man does at home, and so probably it
runs on through all the duties until it strikes ono as possible that native labour is
not really so cheap as it looks. The possibly little difference between the cost of
copper engraving here and in Burope has already been referred to. The only
remedies for all this, if the office remain at Calcutta, are firstly, either summary
dismissal or deorease of pay for inferior or insufficient work, and inorease of pay
as a reward for satisfaotory work, or secondly, working piecework. I cannot agree
with the Assistant Surveyor General in c¢harge of the Lithographic Offico that
piece-work could not be applied in the printing section. Printing both on hand-
press and on machine is often paid for by that method. In the drawing depart-
ment both drawing and typing, the latter cspecially, can be picced out: in the
correction however of drawings, stones or plates, tho application of piecework
rating is more difficult. The same official has, in his evidence, apparently mis-
understood the meaning of ““ overtime’ work; but the reasons given by him
against lengthening the normal hours of work apply equally against working
occasionally overtime. But would not increased hours with increased pay obviate
the necessity for the lower paid employés having to work in the -bazaars before
coming to or after leaving the office ? By increasing the hours of work and at
the same time inoreasing the rates of pay, the output might perhaps increase
proportionately, but on the other hand it might not. On the whole, if any
place could be found where all these difficulties of lubour would be ameliorated,
it would go far to justify the expenditure of money required for moving the
office from Calcutta.

Mr. Pope’s arguments against overtime and piecework may or may not be
valid, but an office which cannot inerease its output by temporarily working its
employés on one or other of these methods, must be singularly inelastic and
incapable of mecting any temporary pressure of work.

Labour requirements.

IX. PRINTING SCHOOLS OF THE SAPPERS AND MINERS.

1. I visited the school of the Sappers and Miners at Roorkee, and possibly
similar schools exist at Bangalore and Kirkce. My
only object in mentioning these schools here is to
point out that, if any instructions were to be issued definitely directing all oxtra-
departmental work from specified areas to be sent for reproduction to specified
offices, some arrangement should be made that sufficient work to enablo these

‘Work required for presses.



150

presses to be kept going for training purposes should be allocated to them. The
Officer Commanding Bappers and Miners at Roorkee was a little afraid lest, if
orders were issued that all work from the Punjab and United Provinces was to
be sent to the Thomason College, he should find difficulty in getting work to keep
his two hand presses running,

52. Some apologies are due for this report. Opinions have been expressed
and recommendations made with many reservations.
My time in India has not been long, and the field of
enquiry has been wide. Though all officials 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 a degree many of the problems to be solved
that it is diffioult, for one with so slight an experience, to advise more dogmatie
cally than has been done.

Conelusion.

8. C. N. GRANT,

Colonel, R, E.
Caroorra;

213t February 1905.
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LIEUT.-COLONEL LONGE'S

SHOWING HIS PROPOSED GROUPS AND PARTIES TO COMPLE]

&°

3

36°

28°

SOTR-—

8

] Fo
L
R 'r{nm* ,zﬁfpf\,\“

!
Ko

|
! @
/

Gl
(1 ~ /kfka €
Y %

\
£ ”"bazu"ur-‘q\ T -‘\ —

|

) i

|

f

Jr ¥
T e MACE CADIVE

[

{
i
i

78°
T
|
|
|

X/

/
\
A

I
JNAGYUR
“Werdhar

/A, o I LR, V{Z

L

Pz
by
BOoMpAY § ! \

& P -~
ooua

Manfgelonn A MADRAS
i 7\“1/ T
. ! Vondicherny
TNLANDS i Foereoh.

'In Grou
I —
" . \Y » 11 11]
FIvUnArm H s I =
A .
SR B b VL\ " i



168°

1STLANDS 12.
R !
References to Colors.
Survey .. ... AR £
Resurvey ... . .. ... . L
Revision Survey. 4 S 8
O e 9
XY—W/ Supplementary Survey. § siconan &‘ A
) No revision required at present || AN D
. X | |
C F A l '
(VW :
82° 86" 90° a4’ ag

Litho., 8. I. 0., Calcutta.




ISLANDS

MALDIVE | |

D

ISLANDS .

Cochin §

(French)

j Pondichercy

Sut
Re
Re
Su
No

No. 286, Burvey Committee.—June 05.-—300.
Ne oD4 i, B.& a Depe.—Aog. Kb—850



TON OF THE VARIOUS CLASSES OF SURVEY WORK

'‘APHICAL MAP OF INDIA ON THE SCALE 1 INCH = 1 MILE.
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GENERAL MAP TO ILLUSTRATE THE DISTRIBUTION OF °

REQUIRED FOR THE PREPARATION OF A TOPOGRAPHICAL MAP
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{QUHARSON’S SCHEME

i+ TO COMPLETE THE REVISION IN 26 YEARS.
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COLONEL SIR JOHN FARQUH;,

SHOWING NUMBER AND LOCATION OF PARTIES TO COMPI
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FHxtensive grass lands.....

Woods 0F JURGIES ...t i

Extensive stony wastes

Mile-stones.

Boundaries—

Province or State.

District..

Subdivision, Tahsil, Pergunnah, Taluka

The words “ stony waste”
to be printed over the spot
on the map,

Same as 1 inch if depicted
at all.

" 1

» 1

- Sane as 1 inch, but every

Sourth mile-stone only
to be shown.

Same as 1 inch.

1" k2

or helio-zincographed maps certain of these symbols must be drawn less finely than here shown.

Please turn over,




T The nane to be printed level with the base of the triangle.)

678 B Akra

Sides of Triangles 55

Secondury Stations A Khard
Stdes of Triangles 75

Tutersected points..... & Khard,
Trig trieal Heights 1539
Clinometyie Heights. 1923
Barometric and Boiling Point Heights............ooocooe...... 1360 )
Relative Heighta.......eeeercoeeereeoeeioeoooes e 5.
Bench marks, B. M. 853
Metalled roads (avenues of trees should be shotn) ... O
Main roads unmetalled for cart trafic (avenues of trees

to be shown). - L
Village track in the plaing or camel voads near the

N. T, Frantier, or trade routes in }mla/ countrics hLe

Buyria, Shan States, ge. ... e, smsmme s Emea =
Mule paths, dridle paths.... MR
Footpaths (in hills and ravines only) . .. . e
Canals with distributaries § loeks ... ... =

Loeke

GIS A Alea

Sides of Tangles 5

A Khari

1538

49823

1360 b

B. M. 853

Same as 1 inch.

’1 1"

1y 1

3 »”

’ 2
—_—

[er e

Woods or jungles.....

Litensive grass lands... ..

Extensive stony wastes ...

Mile-stones

Boundaries—
Province or State.....

District..........

Subdivision, Lahsil,

This is the characteristic sheet of synibols veferred tv in parugraph 100 of the report.

Lt is understood that for photo, oy helio-zincographed maps cer



T OF SYMBOLS

iTIFIGIAL FEATURES ON MAPS.

Feature.

Symbol or method of depiction.
1 Inch==1 Mile.

Symbol or method of depiction.
1 Inch==4 Miles.

Railways—-

Two or more Lines ... ... ..
Single Lnes......ooocoroiiiciiiiciiiieenis s .
Mineral lines § tramways... ... [ |
Tunnel.......c.oocccovvevovvccreercioncne. I .

1 Roadway over railway ... .. ... ... .

2 ' under ,

8§ Railway over |5 e

4 Level ro8sing ... v
Viaduct.........

Cutting and embankment in case of raibways, roads, caals,
IPPIGAION BEIAS ..o

Cliffs, Precipices, and quarries

Lakes, bridges, fords, fervies, streams, and rivers

Flow of stream (1) ..o .
Tidal stream (2 ) ...coooceeeeeerceniecereecciceoeeeeree i
Coast features

Tanks (with Embankment) (cxcavated and lined) .
1 2 )

Limits of eultivation—
fa) Dry...
(6} Wet...

Nullahs or ravines ... ...

Karezes (gwmy deptlz oj vertical sl/aft —~in hlue ’f water
exists). . ... .

Marshes, swamps, JRUB, BOFS oo e

Orchards, baghs, manyo yroves——
(1) Walled. .

{2 Open.

Woods or Jungles ...t

Cutting Embanfement

Fout Bridge.
o rn]/ %\\ e
1‘/

Ferrv

fuke
I
e,
B u{qr

..
Fersn

Vehiries

Blue wash for water.

Su ARG Cantours

Sund Lills
Flat \cks} \
e

Lighthouse & Q\ bt
3 R

Blwe wash for water.

(a} Yellow Ochre.
(&) Light blue wash.

- -0
40,

Forest dense.

Same as 1 inch.

3} »
” ”
” »
1 3]
» ”
s 1]
" 3]
3 L
» ”
1 »
143 »
» ””
” 2]
» »

Not to be shown.

Sasne as 1 inch.

Not to be shown.

Same as 1 inch.

Not to be shown.

Same as 1 inch if depicted
at all,




CHARACTERISTIC SHEET OF SYMBC

METHOD OF DEPICTING NATURAL AND ARTIFICIAL FEATURE

Feature.

1 Inch =1 Mile.

Symbol or method of depiction.

1 Inch =4 Miles,

Symbol or method of depiction,

Feat

City or Town (actual shape to scale )

Village.....

Deserted Village

Scattered huts

Ruins...

Christian place of WOrship.......oooovvevoceiiviiiioiiiiniciens

Temple or Pagoda... ...

Mosque. e

Fort

Travellers' or Dak Bungalow where a cook and provisions
will be Jorumd. .

Rest house (no cook 0y Proviions) ...

Buddhist KYaung oo

Encamping ground ( 1.e., one regularly taken up as Govt.
ground and demarcated with pillars)

Post Office

Telegraph Office

Combined Post and Telegraph Office...........ovoorevvvere.c.

Police Station (Thana)

Well (an) Masonry lined. (b) Unlined.............

Spring

Bazaar, market, centre of supply
Dispensary or Hospital only mecessary in rillnges—in

towns it may be taken for granted that they exist ...........

Telegraph line (need not be shown along railways)..............

Principal G, T SEQEEORS ... oo,
(The name to be printed level with the base of the triangle.)

Secondary Stations

Intersected points.

Trig trical Heights

Clinometyrie Heights.........
Barometric and Boiling Point Heights....................

Relative Heights

Beneh marks

i
D

G

*

&

[
Bons

Chai

DB
RH
Ky
EG
PO
T
PTO.
ES.

Radius ;;',Z,
® C
faj (b)

+Spr

Market

(Dispensary) (Hospital)

Sides of Triangles (S &s2
¢TSS A Akea

Sides of Triangles 55
A Khari

Sides of Triangles 75
& Khart

1539
1923
1860 b

i5r.

B. M 883

Reans

DB

Ky
EG
PO
10
PTO

PS

o Well

+ Spr.

GTS A Akra

Sides of Bdangles ‘5%
A Khart

1638

1923

.t360 b

A M &858

Sides of Thangles E&s5

Railways—
Two or more lines

Single lines... ..

Mineral lines & tr

Tunnel.......eeee.
1 Roadway over railw.
2 y  under
38 Railway over
4 Level erossing...........

iaduet ...

Cutting and emhlmkment in
irrigation dams..

Cliffs, Precipices, and quarr

Lakes, bridges, fords, fei

Flow of stream (1) ...........
Tidal stream (2} ........

Coast features..........n...

Tanks (with Embankment,
[63] 2

Limits of cultivation—
(a) Dry.....
b)) Wet......

Nullahs or ravings. ...........

Karezes (gzmng dept/z uf ve
exists). ...

Marshes, swamps, jhils, be

Orchards, baylzs, manya yn
(1) Walled

(2) Open. ... ..

Woods or jungles ...
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