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REPORT

OF THE

INDIAN SURVEY COMMITTEE.
1904-1905.

PART II.

SECTION I.

Description of the maps and surveys of the Provinces and States of
India, with estimates of the method and cost of bringing the
topographical maps up to date or preparing new maps.

MADRAS.

1. Very complete accounts of the history and methods of the Survey De-
partment in Madras are to be found in
the Chapter on ¢ System of Survey ” in
the Administration Report of the Presidency for 1901-02, and in the Manual
of the Administration, Volume I, Chapter 11, page 96. It was in Madras, as
already stated in Chapter II of Part I of this report, that the first sustained
attempts were made both to place survey work on a scientific basis, and to
conduct regular topographical surveys. The Presidency has always had a
separate Survey Department of its own; but no regular revenue survey
was instituted till 1855. The necessity for such a survey had for some
time engaged the attention of the Government, and when proposals
on the subject were made, the Surveyor-General of India strongly represent-
ed that no general survey should be undertaken without complete arrange-
ments for making the materials Subservient to the general purposes of
geography. His views, though disputed at first, were eventually adopted,
and in 1857 Colonel Priestley was appointed Superintendent of the Revenue
Survey, with which the other surveys in progress were amalgamated. It was
decided that topographical surveys should be prosecuted in non-ryotwari lands,
in hill ranges and large waste tracts, while in villages paying revenue on the
ryotwari system, a survey on a much larger scale was to be made.

Early survey work.

2. Almost the entire area of the Presidency has been surveyed either
by the revenue or, as they are now
called, cadastral parties, or by the topoe
graphical branch, but the Atlas sheets ave still based on very old surveys,
and such attempts as have been made to utilise the results of more recent
surveys for incorporation in the standard maps of India have not been
satisfactory. Nor has the Survey of India itself attempted much work in
this Presidency. Between 1860 and 1877 it surveyed a considerable part of
Ganjam and Vizagapatam over areas covering 11 complete standard sheets
and portions of a large number of others, but it was not till 1886 that it defi-
nitely undertook the responsibility of completing the topographical work in
the Presidency. In 1884 proposals had been made for strengthening the
local Survey Department, which were referred to the Surveyor-General of

Surveys on which existing maps are based,



2

India for opinion. That officer criticised the maps produced by the Madras.
Department very unfavourably, (a criticism which it is only fair to state was
not fully accepted by the Secretary of State,) and after some correspondence
and discussion it was decided, with the full consent of the Government of
Madras, that the Survey of India should undertake the further topographical
work required in the Presidency. A survey party was accordingly sent
there in 1886-87 ; a comparatively small area was surveyed in the neighbour-
hood of Madura, and a considerable area was triangulated in the State of
Travancore with a view to further surveys, when at a subsequent conference
at Ootacamund in July 1888, it was decided that the survey party should be
transferred to the control of the Madras Government for forest work, and that
topographical work should be postponed till the Government of India could
spare another party for the Presidency. This time has, however, not yet ar-
“rived. The total area which was expected in 1886 to require survey by the
Imperial Department was 13,000 square miles, but out of this in addition to
the small areas surveyed before the survey party was diverted to forest work,
some portions have since been surveyed cadastrally, and others in the course of
forest surveys. The total area which has not been surveyed at all up to date
is now 6,079 square miles, but the Board of Revenue consider that owing to
defects in the old surveys, a new survey will be necessary in other areas as
well, and place the total area requiring new survey at 27,141 square miles
in the districts of Ganjam, Vizagapatam, Tinnevelly, the Nilgiris, Malabar
and South Canara and in certain hill tracts in the Zamindaries of the Presi-
dency. These figures, with some modification on account of the further
extension of forest surveys, may be accepted as giving with sufficient
accuracy the area that will require an entirely new survey, though it is not
possible to show on the index map the exact boundaries of all the tracts
concerned. In therestof the Presidency, assistance will be obtained from the
old Imperial Surveys in Ganjam and Vizagapatam, and fromthe cadastral
or topographical surveys made by the Madras Survey elsewhere. The
topographical work is in all cases of old date. The Madras parties have
discontinued such work since about 1884, and the maps based on surveys
made before that date will require operations little less expensive than a
new survey to bring them up to the standard of modern requirements. The
same is the case with the work done in Ganjam and Vizagapatam by the
Survey of India. In these the hills are pure sketch work, and we are
informed that inaccuracies have in some cases been found in their position,
No heights are given beyond a few fixed by the Trigonometrical Survey;
contouring is not attempted, and the revisional operations must be com-
paratively tedious and expensive.

3, To check the value for topographical purposes of the cadastral
work throughout Madras would be impos-
sible without detailed investigation in
different parts of the Presidency. Test surveys were carried out in three places
for the information of the Committee by the officer in charge of the party
now surveying the Madras Forests with results which are creditable to the
general accuracy of the Madras mapping. But, apart from some actunal
inaccuracies, the Madras maps reduced from cadastral maps have been
found to be defective in their delineation of topograpbical features. In
one case, for example, in which the position of some points was correct,

Value of Madras revenue survey maps.
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others were found to be wrong by about a furlong—a defect which is attri-
buted by the Superintendent of Madras Surveys to the system of compilation
of taluk maps in force between 1887 and 1894, and to the contraction and
expansion of the paper on which the map tested by Captain Robertson
was printed. Some hills were omitted, the drainage lines were incorrect,
telegraphs, roads, railways and milestones were not shown, or were not always
accurately delineated and classified, and some names were omitted. The
Superintendent has examined the original village maps, and states that they
do in fact contain all the details of the omission of which complaint is made.
The sparseness of detail in the reduced map he explained to be owing to
the fact that village boundaries, and other information of administrative
importance, had to be shown, and that the additional topographical detail
would have over-crowded the map. The explanation is no doubt correct.
Defects similar to those found would be brought to light in Survey of
India maps prepared from cadastral surveys of old dates in similar ground,
e.g., in the North-West Frontier Province; and in these cases, as in Madras,
it is not possible to produce a satisfactory map by the simple process of
supplementary survey. The elaborate traversing done in Madras will be of
great assistance to the surveyor, and he may be able in many cases to use
the reduced cadastral map for the delineation of the main features of the
ground, but the nature of the country makes it impossible that he should
proceed by the same easy methods as in the plains of Upper India. It will
be advisable, therefore, to class the whole of this work as resurvey, leaving
it to the Surveyor-General to determine the manner in which the Madras
maps can be best utilized.

4. Inthe Native States of this Presidency, Travancore, Cochin and Pudu-
kotta, a new survey will be necessary.
- Revenue surveys are being made in
all three States, but there are no topographical maps at all of recent date,
those in use in Cochin and Travancore being based on surveys of 1817-20.
A new survey of Travancore and Cochin was considered urgent as far back
as 1887, and was agreed to by the States on condition that the expense fell
on the Imperial Government.

The Native States.

5. The Madras Government has a large and well organised Drawing
Office and an extensive reproducing es-
tablishment, where not only are the results
of its surveys published, but much extra-departmental work is undertaken
ranging from plans and diagrams to illustrations of books., Plans of villages
are now issued on the scale of 8” to the mile, taluk maps generally on the 1”
scale, and district maps on the §” or the 1” scale. For ordinary civil adminis-
trative purposes these maps appear to be found quite sufficient, though a few
officers.report that the want of maps showing topographical features more
completely and accurately is felt ; and in some cases it appears that the
Indian Atlas sheets based on surveys of the first half of the last century are
preferred for their topographical accuracy to the larger scale maps provided
by the local Survey Department. The local maps show village boundaries,
and in this Presidency there will be no imperative necessity for the Survey of
India to issue maps showing such boundaries.

Locally prepared maps,
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6. The survey of many parts of Madras will, as the recent experience of
the Forest Party has shown, be expen.
sive, and the rates given below are tha
lowest that can safely be applied in making a rough estimate of the cost of
the survey most of which will probably be on the 2” scale :—

Estimates for producing new topographical maps,

—_ . Square miles. Rate. Cost.
Rs. Re.
New survey in Malabar, South Canara, the 27,000 40 10,80,000
Nilgiris, the Native States, and in scattered
blocks in Ganjam, Vizagapatam, Godaveri,
Anantapur and Tionevelly.
Re-survey in the greater part of the Presidency... 108,200 30 32,46,000
Revision of work done by the Survey of India, 16,500 5 82,500
chiefly recent Forest Surveys, with the 1,448
square miles done by the Madura Survey in
1886-88.
151,700 44,08,500
MYSORE.

7. The State of Mysore is more fortunate in its maps than any other com-
plete province of India, and affords an
example of the excellent results that
can be obtained when the Survey Department is allowed uninterruptedly
to carry out the survey of a tract of country on a definite programme and
on a single system.

Previous survey.

The standard sheets of this State are numbered and catalogued along with
those of the Madras Presidency; and its maps cover in whole or part 70 of
these sheets, the survey in all cases extending to the border of the State.

The survey of Mysore commenced in 1874-75, and was completed in 1886.
It included, besides the survey of the whole area—29,444 square miles—on
the 1” scale, a few sheets of forest survey, and town surveys on large scales of
Bangalore and Mysore. The exceptional good fortune of Mysore was no
doubt due to the fact that the State itself paid for the survey, which was thus
unaffected by the orders for the reduction of survey expenditure.

8, Mr. McHutchin, the Secretary to the State in the Public Works De-
partment, has given a most favourable
account of the accuracy and utility of
these maps. He found it possible to lay out the railway line from Bangalore
to Harihar on the map with such closeness, that little change had to be made
in the alignment when he actually went over the ground to locate it, and the
maps can, in his opinion, hardly be improved. Changes have been entered on
the maps locally when they occurred, but it is admitted that such entries
are not altogether accurate, and that it would be an advantage to have the
maps revised professionally and republished from time to time. In some
sheets there have been many alterations since the maps were prepared —as, for
example, in the country round the Kolar Gold Fields, but many of the sheets
require little change, and Mr. McHutehin considers that, as a whole, the
maps could be used for another ten years without revision. It may be said,
therefore, that revision, though desirable, is not urgent.

State of the maps.
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9. Before revised maps can be published it will be necessary to redraw the
sheets. Most of the survey was finished
before the clinometer was brought
into use, and it will be desirable to increase considerably the number of
heights and levels shown on the maps. But nothing more than the revision
of the existing sheets in the fieid is necessary, and the work should neither be
tedious nor expensive. Much of the country is easy to survey, and the cost
of the revisional operations should not exceed Rs. 12 per square mile.
The total cost may therefore be provisionally estimated at Rs. 3,53,328, for
the £9,444 square miles comprising the State.

Revision reguired.

10. For civil administrative purposes taluk maps on the scale of 1" or §”,
and district maps on the 1” scale are or

will be compiled from the 8” revenue
surveys. There would appear, therefore, to be no necessity to show village
boundaries on the topographical maps, unless the State specially desires that

an edition with boundaries should be prepared.

Locally prepared maps.

COORG.

11. No topographical survey of this small province has been carried
out by the Survey of India. Between
1872 and 1879 a topographical survey
was made on the scale of 2°=1 mile, and taluk maps on that scale were
published, but are now out of print. From these and from the local
cadastral maps on the 87 scale the local Land Records Department has
recently compiled a map of the whole province on the 3" scale.

Previous sarvey.

12. The existing maps, while suitable for the revenue officials, do not
' meet the requirements of the Public
Works and Forest Departments, and the
absence of good maps has been felt both in connection with the working out
of irrigation schemes and with the preparation of the project of the Madras-
Tellicherry Railway. Therecan be no doubt that a new survey of this
small district of 1,582 square miles is required.

State of the maps.

13. The Surveyor-General estimates the cost at probably Rs. 30 per square
Estimate for new survey. mile, O.D the 1” scale, provided that the
work is undertaken as part of a large

programme for the whole of India, and the total expense would in this case be
Rs. 47,460.

HYDERABAD.

14. The one-inch topographical maps of Hyderabad are made from older sur-
Previous survey. veys than those of any other part of

India. When the early surveys of South-

-ern India had been completed, Colonel Mackenzie extended his operations into

the Nizam’s Dominions, and the maps still in use are the results of work com-
menced by him in 1816, and continued with interruptions to 1866.

15. For mapping purposes the total area of Hyderabad is divided into 194

State of tho maps. standard sheets. The latest catalogue

shows 24 such sheets as practically com-
jplete and 32 which are incomplete. For the rest of the territory no maps
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in standard form have been published, but the whole or a considerable part

of the country was mapped by circars, administrative areas which are now
obsolete or of little importance.

The maps appear from the evidence given to have been fairly accurate,
as far as they went, when originally prepared. Buf they did not go very
far, no systematic attempt being made to do more than indicate the hills
roughly ; and the changes of over half a century have rendered them almost
obsolete. Existing boundaries of taluks and districts are not given : many
of the villages shown are no longer in existence or are not known by the names
given on the map, while many new villages have since been formed and are
not shown. As regards roads, the maps are entirely misleading, existing roads
not being shown at all, while roads marked as main channels of communica=
tion on the map have disappeared altogether or are mere cart tracks. Itis
surprising that with all these defects the maps should be found to be of amy
use, but Mr. Perram, Superintending Engineer to the State, who was deputed
to meet the members of the Committee who visited Hyderabad, finds them of
considerable assistance in the consideration of his irrigation projects ; though
he would greatly prefer maps such as are available for Bombay and Mysore.

18. For administrative purposes taluk maps are made by joining together
the village cadastral plans made by the

Revenuc Department, but these do not
profess to show topographical detail, and will be of little use for a new survey.

Locally prepared maps.

17. It would neither be satisfactory nor economical to attempt to bring
these very old maps up to date by merely
revising them in the field, and a new
survey of this State is unavoidable. The country is for the most part open
with numerous hills, and the survey should be comparatively inexpensive,
except in the forest tracts to the east and south.

Estimate for new survey.

The total area is 82,698 square miles, and judging from the costof the
work done in the Southern Mahratta country it should be possible to carry
out thesurvey on the 2” scale at the rate of Rs. 30 per square mile.
The total cost would thus be Rs. 24,80,940.

BERAR.

138. A new survey of the Berars has already been commenced by No. 2

New snrvey slrcady commenced. party, consisting of young officers, Impe-
rial and Provincial, who are undergoing
a training as topographical surveyors.
19. Maps of a portion of this country on the 1” scale were published by
Stanford, London, in 1880-81, prepared
by lithography. They were compiled
partly from surveys made by Mr. Mulheran between 1856 and 1866.and part-
ly from the old surveys of the Hyderabad Circars. Fifty-seven of these sheets
would cover the Province, but 19 of them appear never to have been prepared ;
and for these blanks the only Survey of India maps are those of the Circars,
Captain Ricb, who superintends the officers under fraining, states
that he finds the maps useful, the main features being fairly accurate, but
the hills and rivers are much exaggerated in the drawing, and village names

State of the maps,
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can hardly be recognised ; and, as in Hyderabad, roads and villages have
changed much since the surveys were made.

20. These one-inch maps appear not to be known locally ; the Deputy Com-
missioner of Amraoti was unaware of
their existence and they are mnot men-
tioned in the replies received from other officers consulted. For administrative
purposes taluk maps compiled from village surveys are used, and there are
district maps on the scale of three miles to an inch, prepared at Poona, appa-
rently by reduction and compilation of the taluk maps.

91. A new survey is, in the case of Berar, as in that of Hyderabad,

absolutely necessary. The total area is

Etirmato for new survey. 17,710 square miles, and the cost rate

may as in Hyderabad be taken at Rs. 30 per square mile. The survey may
therefore be expected to cost Rs. 5,31,300.

Locally prepared maps.

CENTRAL PROVINCES.
(Ezcluding Berar.)

92. The Committee were unable to visit the Central Provinces, but had an
opportunity of examining the officer in
charge of the party now employed in
revisional operatior_ls in the Saugor District ; while a very useful account of the
state of the maps is to be found in the Chief Commissioner’s letter to the
Government of India of 2nd November 1904, and in the teplies received to
the questions put to local officers.

Central Provinces not visited by Committee.

23. The maps, with the exception of those which have quite recently been
Previoos survegs, prepared by the party now employed
in the Province, are based on old
surveys dating from 1863 to 1883. In the districts of the Nerbudda valley and
those lying to the north of it, and in the centre of the Province from Betul
to Raipur the surveys were made by revenue parties ; in the hilly belt from
Betul to the north of Bilaspur by the Central Provinces Topographical
Survey ; and in Sambalpur and other tracts in the east and south by the
Ganjam and Orissa, or Vizagapatam Agency parties. Cadastral surveys by
local agency, and professional forest surveys of a later date, have extended
over a considerable part of the Province. To provide a basis for the cadastral
surveys, a traverse survey party was sent to the Provinces in 1885,and having
completed this work, it has since 1900 been employed in preparing new stand-
ard sheets from the varied material which is available. The cadastral surveys
cover nearly a quarter of the Province, chiefly in the west, and the forest
surveys extend over a very large and very scattered area of 19,000 square
miles in all.

24. For mapping purposes the Province is divided into 271 standard sheets,
but only about 130 sheets have been
issued in standard form, and the
majority of these are very fragmentary. For other parts of the Provinge
there are sheets on the 1” scale not in standard form in some parts, compila-
tions known as congregated village plans and main circuit maps in others,
and maps on the }” scale only in Nagpur, Wardha and Saugor, and in a con.
siderable tract chiefly in native states in the south and east of the Province.

State of the maps.
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The existing maps, as the dates of surveyshow, are out of date, and
they are also defective in many other respects. The maps of the Survey of
India appear to be used extemsively in the Central Provinmces possibly

~because the Administration has not been able to supply locally made
maps so freely as in some other provinces; possibly on account of the
character of the country. The replies to the questions put by the Com-
mittee are those of persons who have experienced in their actual work,
the inconvenience caused by the absence of good maps. Itis complained
of the topographical portions of the maps that they do not show village
boundaries, and of the revenue portions that they are deficient in topographic-
al detail. The topographical survey maps are said to be more out of date
than the revenue surveys, because it is in the hilly tracts that there has been
most alteration of detail. In the matter of roads, tanks, villages and village
names and in the delineation of hill features, much work will be necessary to
bring the maps satisfactorily up to date. From some of the opinions received,
it would appear to be thought that, with the aid of information as to
changes given by local authorities, and with the assistance of cadastral sur-
veys, it will be a comparatively simple matter to bring the maps up to date,
and some sheets have already been corrected and reissued in the manner sug-
gested. The result has been most unsatisfactory. The Survey Department
should not in future make itself responsible for the issue of maps as corrected
up to a certain date, unless they have been thoroughly revised. The limita-
tion of the use of cadastral maps in such a country as the Central Prov-
inces for the purpose of revision is illustrated by some remarks of the
Commissioner of Nagpur which may be quoted :—

« An endeavour was made in the time of Colonel Strahan to bring maps up to date
with reference to cadastral maps. The method was very cumbrous and liable to errors and
omissions...... It sufficed fairly well to show the alignment of a new road, but for no other
purpose, and it was not feasible, where the existing Survey of India maps contained no village
boundaries. Hundreds of village traces were sent to the Survey of India Office, aud there the
matter ended. I believe that the experiment of bringing maps up to date by this method
has been abandoned.”

25. In the operations now going on, cadastral maps are used where possible,
but a very large amount of fresh survey
has to be done. The officer in charge
of the Central Provinces party is in favour of using reductions of cadastral
maps, where possible, and the cost rates of his work show that it is distinctly
more economical to do so, in the country he is now employed in, than to make
a fresh survey. But it is not possible to produce good topographical maps of
such a country as the Central Provinces by such supplementary survey
as is sufficient in Bengal, though the utilization of reductions showing
trijunction points, boundaries, roads and main streams will greatly facilitate
the work of the surveyor, and enable him to proceed at a much more rapid
pace than would be possible in a new survey. Work of the class now being
done may, therefore, be classed as re-survey throughout, while in the districts
and tracts where there are only 1” maps at present a new survey will be
required. The total area of the Provinge, including native states, is 115,894
square miles. The party now at work has recently revised the maps of some
12,000 square miles in Jubbulpore, Saugor, Damoh, and Narsinghpur. The
cost rate of the work mow to be done, which will generally be on the
2” scale, after making allowance for the assistance that will be obtained

Re-survey now required.
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from forest and cadastral surveys over large areas, may be put provisionally
at Rs. 18 per square mile for resurvey and Rs. 30 for new survey. The
production of topographical maps for the Province will therefore cost about

211 lakhs,
96. The Central Provinces have no local arrangements for the production
of maps. Maps on the }” scale appear
Lacally prepured epe. to have been occasionally prepared by the
‘Survey of India for the Administration in places where there have been
revenue surveys, and traces on the 1” scale of tahsils have been made for the
use of subordinate officials. These latter contain no topographical detail, and
merely show the collection of villages included in the area dealt with.
While some such plans are no doubt required by local officers, their use has
not been without disadvantage, and the Commissioner of Nagpur remarks :—
“In many cases, however, great errors in appropriate subdivision bave oceurred from
trusting these mujmili maps. The same want of maps combining village boundaries with
topographical detail has caused many inappropriate boundaries between tahsils and districts.”

BOMBAY.

27. The Presidency of Bombay (with which for survey purposes the State
of Baroda may be included) is better
equipped with standard topographical
maps than any part of India excepting Mysore. To the north in Cutch,
Guzerat and Baroda the maps are indeed based as arule on very old surveys,
dating in some cases as far back as 1869 ; but even in those parts some of the
sheets are the results of surveys made after 1880 and the whole of them are
excellently drawn and well reproduced. Further south the comparatively
modern maps prepared by the Southern Mabratta Survey party which was
at work up to 1896 become available, Some of the sheets in Cuatch are
published only on the 1” scale and here a new survey will be required. In
the extreme south there is a small area extending over one standard sheet
and portions of four others, for which ro maps exist.

28. While it has not had the advantage of a systematic and continuous
survey throughout its entire area, Bombay
may be considered to have been excep-
tionally fortunate, as compared with other provinces, in the arrangements
made for it by the Survey Department. 'The surveying done by the Southern
Mahratta party, as well as some of the work of other parties, was on the 2”
scale, and a number of shects have been published on that scale as well as on
thel”. Of the usefulness of these maps, especially those of more recent date,
there is information from all classes of officers. A special feature of Bombay
is the extent to which the maps have been used by Irrigation Officers, from
whom—and especially from Mr. Beale, the Superintending Engineer on
special duty,—opinions have been received to which the detailed examination,
which they have made of the maps in the course of their duties, lends special
value. Even the maps of Cutch are favourably reported on by the Political
Agent though, being old, they stand in need of revision. Officers of the
Railway Branch have given similarly favourable opinions; and the criticisms
of the Bombay maps generally assume the form of suggestions for their
further improvement. In some cases inaccuracies have been pointed out
which are owing, as a rule, to changes in roads or viilage sites since the

Previous surveys.

State of the maps.
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maps were made. The majority of the maps have not been contoured, even
foughly, at any definite vertical interval, as they were executed before any
instrument suitable for the purpose was introduced; and the most urgent
demand made is for more levels. The great insistence with which the
request for additional levels has been pressed by almost all the engineers;
whose opinions have been received, may be taken as showing the direction
in which even the best and most modern topographical maps of India require
most revision.

29. There seems to be no doubt that, in practically the whole of this
Presidency, the maps may be accepted as
thoroughly satisfactory provided that
they are brought up to date by revision.

The total area of the Presudency with Baroda but excludmg Sind is 143,800
square miles, of which 141,100 square miles may be classed as requiring
revision and 2,700 square miles as requiring original survey. The cost may
be taken as Rs. 12 per square mile throughout, involving a total expenditure
of 17} lakhs.

30. Owing to the possession up to four years ago of a Revenue Survey of
its own, and to the existence at Poona of
a well organised reproducing office, the
Presidency of Bombay is unusually well supplied with maps other than those
issued by the Survey of India. The village maps of the revenue survey, pre-
pared on the scale of 8” or 16” to the mile, have been used in the compilation
of taluka maps on the }” scale, and these again have been incorporated in dis-
trict maps. In other cases district maps have been prepared on the 3" scale
by reduction from the topographical maps of the Survey of India, with
corrections made from information supplied by local officers to keep them up
to date. It is not claimed for the locally prepared maps that they are topo-
graphically complete or accurate ; but these maps, some of which are issued
with vernacular as well as English names, are useful for administrative
purposes.

Bevision required.

Locally prepared waps.

31. Of small scale maps, the only one which has becn prepared for Bom-
bay, apart from the Indian Atlas sheets,
is the 4" map of the whole Presidency,

though an outline map on the %" scale is in course of preparation. Large

maps of a number of towns and cantonments have been prepared on various
scales ranging from 6” to 80” a mile, The survey of the town of Bombay
itself is not amongst those that have been undertaken by the Survey of India.

Small scale maps.

SIND.

32. The whole of Sind was originally surveyed between 1855 and 1870 by
a Revenue Survey party on the 47, 2”
or 1” scale. These surveys were published
on the 1” scale on sheets measuring 30" Long. X 20" Lat. The maps are now
quite out of date.

83. In 1895 No. 12 Party and a detachment of No. 15 commenced a
new topographical survey. Previous to
this, from 1892 to 1895, a special detach-
ment bad surveyed the Indus on the 1” scale. The state of the mapping of

Previous survey.

Topographical survey now in progress.
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the Province now is as follows, taking it by districts, and allowing for work
which will be done by the end of this field season (1904-05) :—

Karachi all surveyed lately on the 2” or 1” scale . . 11,971 sq. miles.

Liarkana all surveyed lately on the 2” or 1” scale . . 5,051 ,, »

Upper Sind Frontier all surveyed lately on the 2” scale . 2,631, 9
part recently surveyed on the 2” scale (about) . 3,300 ,, .

Sukkur"{and remainder surveyed on the }” scale (about) . 2,099 ,, 2

a small part recently surveyed on the 2”
Khairpur State scale (about) . . . . . . 1,200 ,, »
remainder surveyed on the }” scale (about) . 4,850 ,, »

Hyderabad—whole recently surveyed on the 2” seale . . 8,248 ,, 2

Th af2 small part surveyed on the 27 scale (about) . 2,500 ,, ”
;r K an€) remainder triangulated for }” survey which will
arkar. be completed next year (1905-06) . . 11,198 ,, »

None of the 1” work (all desert) has been published.

Some 75 standard sheets have been published on the 1” scale, and of these
some 23 have also been published on the 2” scale at the request of the Irriga-
tion Department. ' '

34. Ous of the total 53,043 square miles comprised in Sind, there is there-
fore material for mapping about 34,901
square miles on the 1” scale, revision only
being required. The remaining 18,142 square miles will have been surveyed
both by the revenuesurvey, and on the §” scale, so that a new survey will be
required if 1” maps are to be produced, but as the country is all desert there
is no urgency in the matter,

Work remaining to be done,

The approximate cost rates per square mile will be—

Rs.
Survey (chiefly desert) . . . . . . . . 15
Revision (if undertaken at once) . . . . . . . 2

35. The Canal Engineers are unanimous as to the extreme use to them
of good topographical maps with plenty
of levels—2” scale, if possible. The
District Officers generally find the extremely rough maps or plans prepared
by the Superintendent, Land Records and Agriculture, Sind, more useful than
the Survey of India standard sheets, owing to the absence of revenue detail
on the latter.

Locally prepared maps.

Collectorate maps on the 3" seale for reduction to the 1” scale are being

prepared by No. 12 Party.
36. The 1" Atlas sheets of Sind are quite out of date, and the results of
the recent surveys have not been incors

Atlas sheets. .
porated in them.

BALUCHISTAN.

37. The area of this Province may be taken at 132,300 square miles, The

Existing maps. fonowlng manps exist ;~—

(@) 1 inch=16 miles, of the whole Province, published in 1901,

(%) 1 inch=8 miles, of the whole Province, compiled from 1" maps and
published in various years from 1897 to 1903.
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(¢) 1 inch=4 miles, of the whole Province, published in various years
from 1893 to 1903. The arca west of 66> longitude (66,600
square miles) was reconnoitred on that scale. East of 66°
longitude the maps were compiled by reduction of the 1”.

(d) 1inch=2 miles. The part of the Province to the east of 66° longi-
tude (66,700 square miles) has been surveyed on this scale.

All the above maps are generally accurate as regards physical features,
but some of them require more heights, classification of roads, and additions
from the recent surveys on the 2°=1mile scale. They also require corrections
regarding names of localities and villages. Political boundaries and approxi-
mate tribal limits also requires examining.

A small portion of the country round Quetta Was surveyed
between 1884 and 1887. No. 15 Party commenced to extend this sur-
vey in 1903, and also to revise the sheets of the 1884—87 survey. By the
end of thisseason (1905) 2,740 square miles on this scale will have been
surveyed, and this is the only material available for the publication of 2” or 1”
maps. This leaves 129,660 square miles to be surveyed. The cost may be
taken at Rs. 75 per square mile, giving a total approximate estimate
Rs. 97,20,000. The cost of survey is much increased by the necessity for
escorts, and we think it would be reasonable not to charge such expenses
against the Survey estimates.

38. The military authorities have asked for maps to be published on the 2”
scale of the area north of the general
line Dera Ismail Khan-Loralai-Kalat,
along latitude 29, taking in Chagai. This may be taken as 84,000 square
miles. Having regard to the nature and importance]of the remaining 98,300
square miles, it would seem sufficient if they were surveyed on the scale of
publication, viz. :—1"= 1 mile.

Work remainiog to be done.

The approximate cost would then be—
2" survey.—34,000 minus 2,740=31,260 square miles @ Rs, 75=
say, Rs. 23,45,000.
1” survey.—98,300 square miles (@ Rs. 40=say, Rs. 39,30,000—a
total of Rs. 62,75,000.
Three parties would fake about 63 years to complete the 81,260 square
miles considered urgent by the military authorities.

CENTRAL INDIA AND RAJPUTANA,
(Including Ajmer- Merwara.)

39. The Committee were unable to visit this part of India, but deputed
Colonel Kelly to consult the local offi-
cials. In this large area no question
can arise either as to the advisability of bringing the maps up to date or as
to the measures required for the purpose.

Central India not visited by the Committee,

40. Apart from the standard sheet mapping, there are of Central India and

Exisling maps. Raqutana the f'OHOW]ng maPS —

(@) a general map on the i%” scale of the Central India Agency ;
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(6) a similar map of the Rajputana Agency ;

(¢) 1” district maps of Ajmere (1876), Merwara (1876), Luni (1879),
Bhurtpore (1882), Tebri (1883) ;

(d) numerous cantonment and city plans on large and very varied
scales ;

(¢) ¥ Atlas of India sheets for most (but not all) of the area. All
these are out of date.

As regards the standard sheets, it appears that out of 483 sheets into
which the country has been divided for mapping purposes, 132 have not
been published at all on the 1” scale. About three-fourths (38,900 square
miles) of the area comprised in these sheets has been mapped and published
on the 1” scale; the remainder, 13,500 square miles, has not been surveyed.
These 132 sheets refer chiefly to the desert country in the west of Rajputana
—in Jesalmir, Bikanir, Jodhpur, and other States.

41. The surveys of the 1” maps (on the same scale) date from 1856 to
1882. The maps are out of date, wanting
in much topographical information, the
hills are merely conventional, few heights arc shown, the table of symbols is
frequently omitted, and the reproduction is very rough.

42. A re-survey of the whole of this area, 156,600 square miles, will be
necessary. The work should not be very
expensive, but the original surveys were
not very detailed, and were pushed on with great rapidity to supply material
for the Atlas sheets of India, while in some places inaccuracies have been
discovered. The cost may be taken at Rs. 30 per squars mile for a 2” survey.

The 4” survey was made from 1875 to 1833 (published in 1878 to 1884),
and of the area for which only 3” maps exist as well as of that unsurveyed,
new surveys will eventually be necessary. The whole of this area (52,400
square miles) is, however, desert, and there is no urgency in the matter. The
work will be inexpensive, the 1” scale being sufficient in such country, and
its cost may be taken at Rs. 15 per square mile,

Cadastral surveys have been or are being made in a few States, but it does
not appear that they are as a rule based on professional traverses, and it is
highly improbable that any assistance can be expected from them in the topo-
graphical mapping of the country.

43. In Ajmere 3" district maps in vernacular are made by compiling
reductions of village maps; there is no
information as to how far the same pro-

Previous surveys.

Estimate for new survey and re-survey.

Locally prepared maps.
cedure is followed elsewhere.

PUNJAB.

44. The annexation of the Province of the Punjab took place in|1849. Its
maps have therefore not had time to
attain the antiquity of those of parts of
Southern India, but it is perhaps true to say that this very lateness of its
acquisition has resulted in a comparatively more rapid development, and in
few parts of India are the existing maps of the Survey of India more out of
date, or less calvulated to meet the necessities of the administration of the
present day.

Preliminary.

S¢. m

Ajmere-Merwara... 2,711
Central India . 78,772
Bajputana . 127,541
Total e 209,024
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In the Cis-Sutlej territories maps had been made between 1832 and 1849,
some of which still form the basis of the present maps of these districts. But
immediately after annexation, the attention of the Board of Administration
was directed to the two points which still, after the lapse of more than half a
century, are the main objectives of the maps of the Province, v»iz., military

- requirements and the development of the tracts in the plains. Within the

first year of British rule, scientific surveys were conducted for the Grand
Trunk Road to Peshawar, and for the Bari Doab Canals. Among the main

reasons for having good maps in the Punjab are still the prime importance of
- the North-West Frontier from a military point of view, and the assistance

i
I
1
|

such maps give to the extension of canal irrigation.

45. The first British rulers of the Punjab not only came from the North-
‘West Provinces, thoroughly trained in an
advanced system of revenue administra-
tion, but inherited from the Sikbs an efficient and, for the time and circum-
stances, extraordinarily good revenue system. The mecessity of preparing

Early surveys.

. reliable maps of the country for revenue purposes was therefore at once
i forced upon them. Survey parties belonging to the Revenue Branch of the
' Survey of India were promptly detailed to carry out this work, and with such

f

J

energy was it pushed on that between the years 1849 and 1863 complete village

| maps on the 4” scale were prepared for the whole of the plains country east

of the Indus. The features of the hilly, and in parts mountainous, districts of
Jhelum and Rawalpindi rendered this part of the Province unsuitable ground

- for revenue surveys; they were accordingly topographically surveyed on

the 1” scale during the years 1851-59. The survey of the frontier districts

~ was then undertaken ; between 1863 and 1879 Peshawar and Hazara (hilly
~ portion on the 2” scale); in 1870-74 Dera Ghazi Khan, and in 1873-82

the trans-Indus portions of Bannu and Dera Ismail Khan were surveyed

~on the 4” scale up to the foot of the border hills. The survey of the Kohat
. District, like Rawalpindi and Jhelum, was not attempted by the Revenue
. Survey parties owing to its comparatively small cultivated area and the hilly

nature of the country; it was finally surveyed topographically in 1881-83
on the 1” scale.

Excluding, for the moment, the Himalayan districts of Kangra and Simla
and the hill portions of Gurdaspur, Hoshiarpur and Umballa, the above
account explains the early surveys of the districts of the Punjab, as they stood
till quite recently. The newly formed districts of Mianwali, Attock and.
Lyallpur are included in the districts from which they have been carved. There
remain the Sikh States in the east of the Province and the Mahomedan State
of Bahawalpur on the south. The survey of the Sikh States was a 2”
pargana survey conducted during the years 1847-49, while in Bahawalpur
a 4” survey of the riverain tracts and a 2” survey of the desert portion were
carried out in 1869-74, the result being published in 48 sheets on the 1” scale
in 1876. Tha production of a map for the whole of the Punjab, excluding
the Himalayas, was therefore completed with the end of the Kohat survey in
1883-84.

1t will have been noticed that practically over the whole of the Province

_the surveys were undertaken in the interests of the revenue administration.

The nature of the country where, with the exception of the large rivers and
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the recent artificial extension of railways and canals, there are few topogra-
phical details of much importance, lent itself to this treatment. If proper
steps had been taken to ensure the keeping of the Revenue Survey maps up
to date, and the insertion by supplementary survey of the slight amount
of topographical detail required, the Punjab should now possess perfectly
serviceable maps for most of the districts in the plains.

46. The Survey Resolution of September 1882 has been referred to on
several occasions. The completion of the
4” revenue survey of Dera Ismail Khan
and Muzaffargarh, and the Murre¢ and Kahuta hill forests in Rawalpindi,
set free a party for the topographical survey of the Hissar district where
the first attempt was made to carry out one of the main objects of the
Resolution, viz., the establishment of a direct connection between the work
of the Survey of India and the cadastral work o the village patwaris. The
Hissar Survey was a topographical one on the 2” scale, but it included the
determination by traverses of points, (to be permanently marked,) in the
interior of the village lauds, at intervals of about half a mile, as well as the
ordinary traversing of the village boundaries usually carried out in 4"
mauzawar surveys. These points were to furnish a basis for the cadastral
survey, and the plan was expected to greatly facilitate the mapping of
changes and the keeping of the maps up to date generally. The district (as
it was then bounded) was completed in two field seasons during which time
3,443 square miles were surveyed at an average cost of about Rs. 33 per square
mile. The traversing was estimated to have cost about Rs. 20 per square
mile. The maps were published in 1885 on the 2” and 1” scales in standard

Work of the Punjab Traverse Party .

form.

The cost of this elaborate traverse was, however, felt to be excessive, and
it was decided to restrict the scientific work to the lowest necessary limit,
The professional survey work was therefore confined to—

(1) the skeleton traversing of villages for the purpose of determining
the co-ordinate distances of trijunction points; and the projection
of maps of trijunctions on the scale of two inches to the mile;

(2) the insertion of topographical details on these maps by reduction
from the settlement survey village maps;

(3) the testing and correcting (where necessary) the reduced map by
examination in the field ;

(4) the drawing of fair maps on the two-inch scale.

It was found that the reductions from the settlement survey maps, when
‘tested, were very correct representations of the ordinary topographical features,

and only a few omissions had to be supplied by new surveys. 'L'he errors of
‘survey were net greater than were found to become eliminated in the Pprocess of
reduction. The omissions which had to be inserted at the time of the test
were the high banks of rivers, bridges, temples, milestones and the correct
limits of village sites.

Work on this system was carried on in the plains districts for six years
from 1884-85 to 1889-90. During this period 30,145 square miles were tra-
versed (i.e., trijunction points were fixed,) at an average cost of Rs. 7 per
square mile, and 13,822 square miles were tested and finally mapped on the
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2" scale at an average cost of Rs. 7-2-0 per square mile, The traverse
and test survey covered the districts of Ferozepore, Jullundur, Ludhiana, the
plains portions of Umballa and Hoshiarpur, part of Jhang and the
Native States of Flapurthala and Faridkot ; while the traverse was extended
over the districts of Lahore, Amritsar, Gurdaspur, Sialkot, Gujranwala,
Gujrat, Shahpur and the remainder of Jhang. In the Phulkian States of
Patiala, Jhind and Nabha a 1” canal survey was executed, but the party
employed in the Punjab was disbanded in 1889-90 in pursuance of the orders
for the reduction of survey parties. With the exception of an area covering
about five standard sheets in the Jhang District, the whole of the traverse
work done between the Sutlej and the Jhelum has been lying unutilized
up to the present time. The rapidly developing central districts of the
Punjab bave had to put up with maps fifty years old, when a very little
extra work and expenditure would have given them new maps later than
1890. The rcsult of the traverse party’s labours was the publication of
revised maps in standard sheet form of the districts of Ferozepore, Hissar,
Umballa (part), Ludbiana, Jullundur and Hoshiarpur (part), and the states of
Kapurthala, Faridkot, Patiala, Jhind and Nabha. This area was mapped
in 51 complete sheets, and portions of 18 others, out of the 340 sheets which
cover the unjab and North-West Frontier Province,

47. Supplementary work of this nature was not resumed until 1901-02,
when the topographical party which had
been surveying in the Kangra and Simla
Hills since 1884-S5 (its work there will be noticed immediately) was moved
down to the plains. During the last three years supplementary survey has
been completed in the Lahore District, and in portions of Amritsar, Montgom-
ery, Ferozepore, Multan and Muzaffargarh. This area measures roughly
12,600 square miles. Standard sheets on the 2” scale have also been published
of a small tract along the Chenab River in the Multan District. 'These
areas have been omitted from the calculations for the future. survey pro-
gramme.

48. A very large amount of cadastral material has been prepared by the

Punjab Settlement Department within
Cadastral malerial available for supplementory  y1,6 last fifteen years, which might have
e ) been utilized in the compilation of new
topogra phlcal maps, had the system inaugurated in 1884 been persevered in.
The districts of Lalore, Amritsar, Gurdaspur, Gujranwala, Sialkot, Gu]lat
Shahpur, Dera Ghazi Khan, Muzaffargarh, Montgomery, Multan and J helum
have boen mapped since about 1890. The Government of India in their
Agricultural Resolutions of 1896 noticed favourably the Punjab system of
keeping land records and cadastral maps up to date. The mapping of the
fields is carried out by the local patwaris, or village accountants, to whose
training in survey work the Local Government attaches great importance.
From the experience of the Survey officers who have done supplementary
work on the Settlement maps, the results appear to be sufficiently accurate
to be of considerable assistance in preparing revised maps, provided the map-
ping of the local agency is confined to villages in the plains, and is connected
with the professionally ascertained triangulated points. But a rigid supple-
mentary survey is required in all this tract, to ensure the proper classification
of roads, streams and nullahs, and to secure the entry of such topographical
detail as the patwari omits as being unnecessary for revenue purposes.

Recent supplementary sarvey.
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For the whole of Sialkot, Gujranwala, Gujrat and Shahpur, the plains por-
tion of Gurdaspur and the remaining part of Amritsar, complete traverse data
are available, A supplementary survey should be carried out in these districts
as soon as possible, before the cadastral maps—now already 10 years old—
become any further out of date; the area is about 14,460 square miles and
the cost of reducing the patwari’s maps and carrying out the supplementary
survey should not be more than Rs. 10 per square mile when the parties are
in full working order. '

In the remaining portions of Montgomery, Multan -and Muzaffargarh in
Dera Ghazi Khan, which have recently been settled, and inthe new Mianwali
District, at present under Settlement survey, where traversing will be requir-
ed—the cost will be somewhat greater. It will suffice to take a rate of about
Rs. 15 per square mile for 18,800 square miles.

In the Cis-Sutlej part of the Punjab plains there are four districts, Delhi,
Karnal, Rohtak and Gurgaon, with an area of 8,224 square miles, where the
only maps are 1” district sheets, compiled previous to 1850 from the 4” revenue,
village surveys. Gurgaon and Karnal are at present under cadastral survey,
and it is understood that Rohtak and Delhi will come under.re-survey by the
settlement staff within the next two years. In these districts supplementary
survey will suffice, but it is advisable that a preliminary traverse should be
made to form a check on the cadastral operations. Under this category may
be placed the Native State of Bahawalpur with its 15,000 square miles of
territory. In the parts of this State in which a re-survey is required the cost
will probably not excecd that of supplementary work.

49. In the three northern districts of Jhelum, Rawalpindi and Attock the
maps are 45 to 50 years old. This is the
most important part of the Province
from the military point of view, but, although Rawalpindi is the constant
scene of military manceuvres, no reliable military maps exist, with the help
of which an officer could lead troops accompanied by guns and baggage
with certainty from any one point to any other point across country. This
grave defect should be remedied as soon as possible. ‘The broken nature
of the country makes it unsuitable for the compilation of maps from
cadastral material. The contouring and delineation of the hill features must
be accurate and all topographical details must be mapped. A new topo-
graphical survey of these three districts, covering an area of 8,845 square
miles, is thercfore necessary. The cost of re-survey on the 2” scale will
probably be Rs. 45 per square mile.

Re-survey required.

The new district of Lyallpur covers that portion of Jhang which
was traversed, but not tested and mapped, in 1889-90. Buf the creation of the
Chenab Canal Colony and of the similar colony on the Jhelum Canal in the
Shahpur District, has rendered the previous traverse data quite out of date
and insufficient. From the evidence received, there is reason to believe that
the squares, which were laid down by the Irrigation Department for coloniz-
ation purposes, were extended over too large an area from a single base, and
have in places become distorted. The whole face of the country has been
entirely changed since any of the existing maps were made, and in the two
Colonies it will be better to make a complete re-survey at once, uging the
available material as far as possible rather than attempt supplementary work,
The re-survey will include a traverse of the trijunction points of the newly
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formed villages, sd as to assist future cadastral surveys, but will not cost
nearly so much as the work in Jhelum. A rough estimate at the Fhelum
rate for 4,000 square miles will cover the expenditure.

§0. The districts of Umballa, Hissar, Ferozepore, Ludhiana, Jullundur,

Hoshiarpur (plains portion), part of
Jhang, the Sikh States of Patiala, Jhind,
Nabha and Faridkot and the State of Kapurthala and other minor states,
such as Maler Kotla, have 1” maps which were prepared after the supple-
mentary surveys of 1884-89. These maps are of comparatively recent date,
and are reported to be sufficiently accurate as to details. In this area of
roughly 24,600 square miles it will be quite sufficient to revise the maps.

Revision required.

51. There remains the tract in the Himalayas covered by the distriets of
Kangra, Simla and the Simla Hill States,
Lahoul and Spiti, and the montane por-
tions of Umballa, Hoshiarpur and Gurdaspur. The triangulation of this area
was commenced by the Himalaya, subsequently No. 18 Party, in 1884-85. Up
t01900-01, when the original programme of the party was completed, the hilly
portion of Hoshiarpur, Simla and the Simla Hill States, along with Mandi and
Suket and a portion of Kangra had been surveyed on the 2” scale, while the
hills of Umballa and Gurdaspur, the State of Sirmur, and the remainder of
Kangra and Kulu had been surveyed on the 4" scale; on the northern and
eastern edges of this wild and inaccessible country a 1” survey was carried out
for small tracts here and there. 'The decision fo survey these mountainous
tracts on such large scales was arrived at in conunection with the possible
requirements of the Forest Department, but it involved an expenditure quite
out of proportion to the value of the country being surveyed and a great waste
of time. The work of issuing fair maps was also allowed to fall into arrears,
and the officer now in charge of the party can give no clear idea of when
these arrears will be overtaken. Up to date only 3 full standard sheets and
portions of 5 others bave been published on the 1”scale, 5 full sheets and por-
tions of 10 others have been mapped on the 2” scale and 3 full sheets and por-
tions of 18 others bave been prepared on the 4” scale. Practically all this 4”
work is included in the maps issued on the 2” scale, but the publication of the
results of these 17 years’ survey work in the Himalayas is still very patchy and
incomplete. Most of the work is quite recent, and there can have been practi-
cally no changes in the features of the country. Special arrangements should
now be made to secure the publication of maps on the 1” scale of all the country
which has been surveyed, and in the estimates an allowance of Rs. 5 per square
mile has been made to cover the work on the 19,000 square miles referred
to. There still remains an area roughly estimated at 6,000 square miles
towards Tibet of which no regular survey has ever been made, though 1”
reconnaissances exist. There is no urgent need for maps of this country
which can be taken up at the end of the Punjab prograwrme. The cost of
survey on the 1” scale will probably be about Rs. 40 per square mile.

Survey work in the Himalayas.

52. The requirements of the Punjab

S f requirements. N
Ummary of require are summarised below :=—

Survey 6,000 square miles on the 1” scale at Rs. 4C.
Re-survey 12,900 square miles on the 2” scale at Rs. 45.
Revision 24,600 square miles on original scales at Rs. 10.
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Supplementary { 44,140 square miles} " Rs. 15.
sl:ll:-vey. d 14,460 square miles § °* the 2" scale at 3 R 70,
Mapping of 19,000 square miles in the hills on the 1” scale at Rs. 5.

No work required :
at present in 12,600 square miles recently brought up to date.

Total «. 133,700 square miles.

The total expenditure should not exceed twenty lakhs.

53. The Punjab Government has a complete systemi for the local prepar-
- ation of maps for revenue purposes.” The

detailed field maps on the 16” or 24” (or
even larger) scales are reduced by scale to 4” village maps, known as index
maps. Where fresh cadastral surveys have been conducted, those maps take
the place of the old 4" maps of the Revenue Survey. The index maps are
grouped together on the same scale on convenient sized sheets to form tahsil
maps, and from these reductions are made by pentagraph to the 2” or 1” scale
for the use of district officers and their subordinates. The larger scale maps
are prepared in the vernacular, the smallerin English. ~When necessary, a
further reduced map on the }” scale is prepared for a whole district.

Special and locally prepared maps.

The majority of these maps are mere skeletons or indices, and do not
profess to show any topographical detail beyond the administrative details
required by district officers. They, however, answer all the immediate require-
ments of revenne administration, and are in constant use in preference to the
obsolete maps of the Survey of India. From the replies to the Committee’s
questions it is evident that throughout the Province thereis a desire to have
maps showing full topographical details, and it is only hecause of the absence
of such maps that so much relianceis placed on the locally prepared reductions
of the field maps. Theso maps are not puablished, nor is there any establish-
ment in the Punjab for their reproduction on a large scale. A few copies
only are printed by rough lithography at a Native Press in Lahore.

54. There is a consensus of opinion that the most useful map for the district
officer is one on the 1" scale, showing as
much topographical detail as possible.
Owing to the inconvenience caused by the absence of up to date maps for
almost every district in the Province, the Punjab Government in 1895 made
arrangements which are detailed in the joint reply received from the
Financial Commissioner, the Settlemsnt Commissioner and the Director of
Land Records, to select one map for each district which should be revi®ed
every ten years, or in the case of railway or canal extensions every five
years. ‘Lhe map selected is generally on the 1" scale.

District maps.

NORTH-WEST FRONTIER PROVINCE.

55. The country designated by the name of the North-West Frontier
Province divides itself into two portions,
viz. :=(a) the area inside the admin-
istrative border, and included in the five districts of Hazara, Peshawar,
Kohat, Bannu and Dera Ismail Khan with the outlying Agencies on the
Malakand and in the Kurram, Tochi and Gumal valleys; and (5) the tract
outside the administrative border, but inside the Durand line and within the
sphere of British influence,

Composition of Province.
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56. The methods and dates of the original surveys of the five districts of the
Province have been already described in
paragraph 45 relating to the Punjab.
The existing maps of Peshawar, Bannu and Dera Ismail Khan are compila-
tions from 4" village surveys, and that of Hazara from 2” village surveys, all
executed between 1863 and 1882 by Revenue Survey Parties. The sheets of
the Kohat map are the result of a topographical survey conducted in 1881-83.

Previous surveys.

57. Since these datesthe whole of these five districts have been re-sur-
veyed cadastrally. The measurements of
Peshawar were completed by the Settle-
ment staff in 1896, of Dera Ismail Khan in 1903, and of Kohat in 1904, while
Hazara and Baunu will be finished in the course of a year or so. But in
country of the nature of the North-West Frontier, much assistance cannot be
expected from cadastral maps. There are stretches of flat level country,
especially towards the Indus in Peshawar, Bannu and Dera Ismail Khan, but
along the border the face of the land is covered with mountains and hills,
and breken by ravines and hill torrents. From the military point of view, it
is more important to have good maps of the North-West Frontier than of
apy other part of India, and the features which the cadastral surveyor omits
are precisely those which are of importance to the soldier.

* Cadastral mapping.

58. Of the incompleteness and untrustworthiness of the existing maps
ample evidence has been received.
The Chief Commissioner in his letter
dealing with the Departmental Committee’s Report gives several instances of
inaccuracies in some standard sheets of the Peshawar District, issued
within the last four years, which the Committee had an opportunity of
examining at Peshawar. They appeared to have been compiled by the
incorporation on the old 1° maps of the new detail given in reductions of the
cadastral maps, but apparently no supplementary survey of topographical
details, or test in the field was carried out. The consequence is that the
roads are not properly classified, important canals are not correctly showan,
and the names of villages are printed without due regard to their relative
importance. Owing perhaps to the fact that the original maps are based
on revenue surveys now 40 years old and carried out at a time when
there was considerable danger involved in survey work on the border
hills, the delineation of the hill features and of the ravines and streams
is very vague and difficult to follow. Tle evidence received shows that
eveh the recent issue of the 1 standard sheets of Peshawar gives a map
which is positively misleading both to the civil and the military officer.
The condition of the maps of the Bannu and Dera Ismail Khan Distriets is
said to be worse. In Bannu the map does not show one of the most
important features of the district, the canal system which irrigates over
150,000 acres. This has necessitated quite recently the local preparation of a
new map of the canal area by an engineer of the Public Works Department.
In Dera Ismail Khan the changes in the course of the river Indus and
the destructive action of the hill torrents are continually causing changes in
the face of the country, so that the old maps are now hopelessly out of date.
In Kohat, with the exception of the construction of the railway and a few
roads, and the advance of the boundary of the district to the top of the
Samana Raunge, there have not beon many changes since the excellent

State of the maps.
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topographical survey twenty years ago. Nor have the changes in Hazara been
very numerous, but in this mountainous tract a map compiled from a 2”
revenue survey, now 35 years old, hardly satisfies modern requircments.

59. These remarks indicate the action which should now be taken. Allfive
districts should now be re-surveyed topo-
graphically on the 2” scale, if only because
a thorough topographical survey has never been executed in this important
tract, and the Commander-in-Chief requires 2" maps. In Kohat, where the
existing map is the result of a topographical survey, a revision would have
sufficed, but as maps on the 2” scale are required for military purposes it
will be necessary to have a resurvey. In this district a prefessional traverse
was carried out in 1829-1900 for the settlement maps which will greatly
facilitate the work. Some assistance will also be afforded in all the districts
by the settlement maps.

Estimate for re-survey required.

The area thus indicated for resurvey is:—

Square miles.

Hazara ... oo 3,391
Peshawar 2,605
Kohat es 2,609
Bannu ... vee 1,680
Dera Ismail Khan ... e 3,403

Total e 13,688

This work will occupy a full strength topographical party for about four
years and will cost about Rs. 46 per square mile. The total expenditure
may be estimated at a little over six lakhs.

60. The maps in use in the Agencies and for the country across the adminis-
trative border are the 1” standard
sheets of the North-West Trans-Frontier
Series. These have been compiled from various reconnaissance surveys made
at different dates, as the opportunity of sending surveyors with expeditions
offered itself. They are published in modern style with the hills in brown,
and afford what information is available of this part of the country. During
the past field season a topographical party has been at work surveying the
Tochi and Gomal valleys on the 2” scale. It is estimated that along with this
area the tract round Wana and the strip of country between Thal and the
Tochi, covering in all 1,440 square miles, will be finished in 1905-06. This
work should not be interrupted on any account. A similar survey should be
carried out in the Kurram Valley, and in the tribal area eutside the adminis-
trative border as opportunity offers. The area to be thus dealt with is
estimated at 25,000 square miles, but no cost rates of any value can from the
nature of the case be assumed.

Trans-border territory.

61. There is little to say under this head which would not merely
repeat the remarks already made in the
section on the Punjab. For general
use the district officers have been making use of the 1° district maps

Locally prepared maps.

. 4
furnished by the Susvey of India, but in Peshawar this map is so incorrect that

the civil officers at least have had recourse to a collection of small scale maps
made by the settlement officer and incorporated in the District Gazetteer.
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The settlement officers prepare, under the rules in force in the Punjab,
reductions from their field maps on the 4”, 1” and 1” scales. These show
village boundaries and all the chief administrative details, and are more
useful than out of date Survey maps. However, all the officers serving
on the Frontier, who have been consulted, agree unanimously in stating that
maps containing full topographical details are absolutely essential to them
in their everyday work.

KASHMIR.

62. The survey of Kashmir and the mighty mass of mountains up to the
Tibetan frontier was commenced by the
trigonometrical branch of the Survey in
1855. Along with the triangulation the topographical filling in of the map by
plane table was carried out chiefly on the 1” scale. The Kashmir series of
triangles was completed in 1864, by which time 70,000 square miles of country,
covering Jammu, Kashmir, Kaghdn, Laddk and little Tibet, had been surveyed.
In the valley of Kashmir the map is full and detailed, but in the wilder
mountain regions it is in many places compiled from rough sketches. In the
annual reports of the Survey of India the whole of the map of Kashmir is
shown as based upon geographical reconnaissances on various scales. As these
reconnaissances are more than forty years old the map is now out of date.

Ently eurveys,

63. Since these early days little or no survey work has becn carried out in
the east of Kashmir, but to the north-
west the placing of outpostsin Gilgit
and Chitral has led to the mapping of the country between Chilas and the
Pamirs and westwards to the borders of Kafiristan., Since 1898-99 survey
detachments have been steadily employed on this work in the hot weather.
All this recent work has been on the }” scale, and so far most of the maps
published have been on the 1" or §” scale.

Recent surveys.

64. There is at present no 1-inch map of Kashmir, nor has any survey
ever been executed on that scale. There
is, therefore, no question of the class
of survey work now required. Part of the tribal area beyond Kashmir is of
importance from a military point of view, though the military authorities do
not place it so high in the matter of urgency as the rest of the North-West
Frontier Province. In Kashmir itself there has been great development and
new maps are required. New villages have sprung up in large numbers and
the making of roads has been actively pushed on. There is at present no
map in existence showing correctly the boundaries of administrative
divisions. The Conservator of State Forests has brought to notice the want
of a topographical map on the one inch scale to emable him to work the
forests, while the Chief Engineer of the railway survey, now being carried
out, reports that an immense amount of work has been caused by the absence
of accurately contoured maps.

Survey requirements.

An up to date 1.inch map should now be provided, and to produce it
a new survey must be undertaken. In view of the rugged nature of a

great part of the country it will not be necessary to survey on a larger scale
than the 1-inch, except perhaps in the main valley. The cost of the surwey
will be about Rs. 80 per square mile, giving a total expenditure of Rs.
24,27,000 in the 80,900 square miles at which the area is estimated.
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UNITED PROVINCES OF AGRA AND OUDH.

66. A very complete account of the existing standard sheets of the United
Provinces has been prepared by the
Superintendent of Provincial Surveys,
and has been supplemented by excellent summaries made by the Board of
Revenue and the Director of Land Records. These will be found in Sections
VI and VII of this volume ; and it is unnecessary here to do more than state
the method by which the mapping of each class of districts referred to in
these papers can best be dealt with.

66. The three districts of Allahabad, Fatelhpur and Cawnpore may be
excluded from the estimates altogether, as
they have recently been topographically
surveyed by No. 14 Party on the 2” scale. Their area is 6,830 square miles.

Preliminary,

Recent surveys.

67. An entirely new survey will be necessary in the Native State of Tehri
Garhwal, area 4,180 square miles, where
there are no 1” maps. The cost may be
estimated at Rs. 80 per square mile. A portion of Etawah may rpossibly also
require a new survey, but part of the district has recently been cadastrally
surveyed and it will not substantially affect the estimates to class the whole
as requiring only supplementary survey.

68. Thestandard sheets of Bijoor, Budaun and the nine southern dis-
tricts of Oudh, Hardoi, Sitapur, Unao,
Lucknow, Rae Bareli, Fyzabad, Sultan-
pur, Partabgarh and Barabanki are based on old revenue surveys of
an earlier date than 1870, and the changes, since the maps were prepared,
in the matter of roads, railways and extensions of cultivation have been
numerous. The Oudh Revenue Survey, on which the existing standard
sheets of the nine southern districts of Oudh are based, was pronounced
at the time by the Surveyor General to be a particularly good one, but the
recent operations of No. 14 Party have fortunately enabled an examina-
tion of its accuracy in topographical details to be made in the extreme south
of the Province; and have left no doubt that the revenue surveyors did not
consider it necessary to delineate the natural features with the accuracy now
required. Captain Crosthwait estimates that the cost of revising the old
maps would be as great as that of re-surveying the country; but the opera-
tions required will not be so expensive as an entirely new survey, since
triangulation and traversing can be to some extent dispensed with. For the
districts of Bijnor and Budaun there is no equally definite information, but
it will be safe, having regard to the date of their survey, to place them in the
same category, The total area of these 11 districts is 19,392 square miles.

New survey required.

Re-survey required in the plains.

69. The hill districts of Naini Tal, Almora and Garhwal were surveyed
topographically on the 1” scale between
1867 and 1886, and Captain Coldstream
states that on the whole the maps require little correction. His opinion
is, however, based on his knowledge of sheets in the lower hills; and it is
in evidence from Mr. Watts, who has used the maps up to the Tibet
boundary, that the maps of the higher ranges are. not equally accurate, while
it is clear from an inspection of the maps themselves that they were much
more roughly prepared. Thke correction on any system of these maps, with
the addition of heights in sufficient numbers to make them of use #o

Re-survey required in the hills.
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engineers and others, will be expensive, and the work must be classed as
re-survey rather than revision. The area is 13,703 square miles.

The rates of re-survey may be roughly estimated at Rs. 30 per square
mile in the hills and Rs. 25 in the plains districts.

70. In 24 districts the existing maps are based on cadastral surveys made
either by entirely professional parties
or by patwaris working under profes-
sional supervision. As the surveys have been made at very various dates extend-
ing from 1871 to the present time, the material is necessarily of very different
quality. The later surveys have been very carefully carried out, and in some
cases such natural features as ravines have bheen surveyed in much detail
by the patwari surveyors. But in the earlier surveys less attention was
paid to topographical features, and, apart from this, the changes that have
occurred since survey, are in some cases extensive, and a good deal of
revision will be necessary. The districts in which a supplementary survey
will or should be sufficient, are the following, in all of which there have been
cadastral surveys during the last ten years :—

Supplementary survey required.

Sg. miles. Sq. miles.

Lalitpur ... 1,029 Etah .. 1,731
Bareilly eo 1,591 Farukhabad ... .. L719
Pilibbit ... 1,318 Mainpuri . 1,697
Shahjebanpur ... e 1,747 Kheri e 2,963

Gonda . 2,819
Azamgarh AN Bahraich wo 2,657
Jalaun . 1,477 Rampur -~ 899

the total area of whlch is 23 ,879 square miles.

The districts of older date, the cadastral surveys in which were made at
various times between 1871 and 1888, and in which the work might be
classed either as revision or as supplementary survey, are the following :—

$q. miles. Sq. miles.
Moradabad ... .. 2,308 Jaunpur e 1,331
Muttra v 1,457 Benares ... 1,009
Agra ... 1,858 Ghazipar . 1,391
Hamirpur ... 2,289 Ballia . 1,249
Banda o 3,061 Gorakhpur e 4,596
Jhausi 2,528 Basti .- 2,753

with a total area of 26, 043 square miles. Of these dlstrlcts it will probably be
better to class Muttra and Agra as requiring revision.

71. The Meerut district might have been added to the number of those
Revision roquired. requiring a supplementary survey only,

as it has recently been cadastrally sur-

veyed, and the maps prepared by the patwaris have in a part of the district
been reduced as a preliminary to a supplementary survey. But in the por-
tions of this district where such reductions have not yet been made, it will
probably be simpler to revise the old topographical sheets direct and a similar
procedure must be followed in the districts to the north and south, in which
there has been no recent cadastral survey. The maps of Meerut and the
adjoining districts of Dehra Dun, Saharanpur, Muzaffarnagar, Bulandshahr
and Aligarh and of Mirzapur are comparatively modern, being based on topo-
graphical surveys conducted between 1875 and 1884, and they may be classed

as requiring revision only, The area of these seven districts is 16,522 square
miles.
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72. The probable cost of revision and of supplementary survey in this
Province has been carefully examined,
and Captain Coldstream has furnished
very detailed estimates of the different processes involved, which, however, he
desires to place on record are necessarily conjectural. ‘Where cadastral maps
exist, there can in the plains districts be no question as to the ecomomy
effected by utilizing them in place of making a fresh survey. The cost of
compiling in office a standard sheet from the cadastral maps does not amount
to more than Rs. 3 or Rs. 4 per square mile, and to this has only to be added
the cost of supplementary survey in the field. There are no data on which
to estimate the cost of this work, but in all flat districts it should be low. In
the more broken country in the south of the Province, the work will be more
difficult, and where the surveys were of old date, there will be a considerable
number of changes to be entered. Allowing for all these considerations,
there will probably not be much difference in the expense of supplementary
and of revision work in this Province and the cost may be provisionally esti-
mated at Rs. 12 per square mile throughout.

The total amount of work to be done is therefore :—

Estimate of cost.

Square miles, Rs.
Survey 4,200 @ 30
13,700 (hills) @ 30
Re-survey
. 19,400 (plains)(@ 25
Revision 19,800
@ 12
Supplementary survey oo 48,300
Not requiring immediate revision 6,300

and the total cost may be estimated at about Rs. 18,40,000.

73. Inthe United Provinces arrangements have from a very old date been
made by the Board of Revenue, indepen-
dently of the Survey Department, for the
supply to district officers of the maps that are absolutely necessary for the pur-
poses of administration. At one time the work was done in the Board’s office,
at another the assistance of the Survey Department was obtained;
more recently, the publication of such maps has been arranged for at the
Thomason College, Rurki. These appear to have been prepared by reduc-
ing and joining together the village maps made at the time of Settlement.
The reductions were first combined to form tahsil maps on the scale of one
mile to one inch, and from these again district maps on the 1" scale were
preparcd. _All the maps show village boundaries, and in addition, amap on
thd scale of 4 miles to an inch has been prepared for each district locally.
It may happen that a district has two ;" maps, one prepared locally, and
another by the Survey Department from the Indian Atlas sheets. The maps
so provided vary much in style and quality. The tahsil maps are very rough ;
they appear to have little pretension to strict geographical accuracy ; they
are useless for the purposes of the engineer, and the addition of vernacular
names has often a confusing effect. The district maps on the 1” scale are
convenient in providing wall-maps of a reasonable size for each district, and
they can be roughly kept up to date in the matter of roads. The 1" maps
are convenient for showing boundaries of parganas and tahsils and the
main routes of communication ; but some of those locally prepared are badly
executed, while the district maps on this scale, taken from the Atlas of

Locally prepared maps.
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India, are often inconveniently crowded with names of unimportant places,
The Board of Revenue question the utility of preparing these 1" maps, but at
present they probably serve some useful purposes. Tahsil maps would be
improved by the omission of vernacular names, or by the preparation of a
separate vernacular edition if that is necessary : but it would seem very
advisable that, when the revisional survey of the Province is complete,
these maps should be prepared from those issued by the Suarvey Depart-
ment, and not from old settlement material. The extent, to which the
locally prepared maps of the Board of Revenue have taken the place of
Survey of India sheets in these Provinces, may be judged from the fact that
few of the officers, who have replied to our questions, make any reference to the
latter. On this point the Superintendent, Provincial Surveys, remarks :—

¢ Under existing conditions the Civil officers of the Proviness do not as a rule use the
standard sheets, and are frequently ignorant of their existence. It would appear from the
number of cases that have come within my experience that thisis because they do not know
what sheets to write for, nor to whom to apply, not because they are unable to appreciate
the value of a one inch map. All Military and Civil offizers of a certain standing should be
entitle] to free issues of the standard sheets of their neizhbsurhood, and should be able to
procure additional copies for any reasonable Government purpose. It would lead to a more
general usc of the sheets, if their issue formed one of the duties of the survey staffin the
Provinces. * * * * * * * *

“ Many district officers, however, have a partiality for tahsil maps. The best tahsil mapg
I have seen offer no obvious advantages, not possessed by the standard sheets (except the
doubtful one of giving names both in English and Urdu). Ifit is considered that the inclu-
sion of estraneous areas is a disadvantage, by cutting out the tahsils required from the stand-
ard shests concerned, and mounting them in book form, tahsil maps superior to those in
use can be prepared with very little trouble.”

BENGAL.

74. In its reply to the Circular of the Government of India, forwarding
the report of the previous Departmental
Committec. on the subject of bringing
up to date the topographical maps of the country, the Government of Bengal
stated that  all officers are agreed that the old topographical maps are obso-
lete and inaccurate ;> and this opinion is very fully borne out by the replies
received by the Committee, and by its own enquiries and examination of
existing maps. Though the whole of the Province and the Native States
attached to it have at some time or other been surveyed or reconnoitred, and
the catalogue of the Survey Department contains a large and, at first sight,
very complete list of maps on various scales, yet it may safely be said that
no part of India is worse off for up-to-date maps of the country. Even
Madras, much of which has never been topographically surveyed, is better
supplied with maps that are useful to its administrative offiers.

Obsolete character of maps.

This result is due partly to the fact that the original surveys of Bengal
were made at a very early date, and have never been revised, but partly also
to the variety of systems followed hoth in making surveys and in the
drawing and reproduction of maps.

75. Before the topographical maps are dealt with, it may be mentioned
that in many districts portfolios still exist
of the 4” maps of the old revenue survey,
which have never teen published. These maps are distinct for each village.

Four-inch revenne maps.
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They are in some cases beautifully executed, and, though often fifty years
old, are still found useful by district officers in the settlement of boundary
disputes, and even by engineers in connection with irrigation projects. In a
considerable part of Bengal such topographical maps as now exist, are based
on these old 4" surveys.

76. The map of Bengal on the 1” scale

il in Behar.
One inch maps in Behor covers 438 standard sheets.

In the extreme north-west of the Province cadastral surveys have been 'in
progress since 1886 ; and maps on the 1” scale have been prepared by reduc-
tion from the 16” village maps. The cadastral work, as described elsewhere,
has been executed under professional supervision, and the maps prepared by
reduction are admirably suited for administrative purposes, though they have
not been revised in the field, and cannot rank as entirely satisfactory topogra-
phical maps. There was at the outset some delay in publishing the reduced
maps, but, since 1901, 28 sheets (some of them fragmentary) have been pub-
lished of the districts of Saran, Champaran, Muzaffarpur, and Darbhanga,
and arrangements are being made to secure prompter publication in future.
A programme has now been submitted by the Local Government to the Gov-
ernment of India for the extension of the cadastral survey to all parts of
the Province. It is hoped to complete the cadastral programme in 25 years,
and the Committee assume, for the purposes of their report, that effect will be
given to the proposals of the Bengal Government.

77. Of the country lying to the east of Darbhanga, as far as Puarnea and
One inch maps in Central and Eastorn Besgal Dhagalpur, as well as of the districts of
and Orissa. the Patna Division south of the Gan-
ges—Shahabad, Gaya, and Patna—no maps in standard sheets are available,
but district maps on the 1” scale, without lines of latitude and longitude,
have been compiled from revenue surveys of as old a date in some cases as
1841. 1In the country south-east of Bhagalpur and in Midnapur there are
also district maps on the 1” scale reduced from old revenuc surveys, not pub-
lished in standard sheet form, and still another form has heen adopted in the
case of Krishnaghur, Jessore, and Khulna. Ina considerable part of the coun-
try near Purulia and Bankura, Dacca and Comilla such maps as exist consist
of what are known as main circuit maps, which do not necessarily represent
any administrative division of the country.

In Orissa again and in the plains country of Chittagong there have been
cadastral surveys, the results of which, after a delay regarding which serious
complaints have been made, have been published as standard sheets.

78. While the necessity of accurate maps throughout the part of the coun-
’ try hitherto dealt with is much felt, it
will Dbe possible to prepare them cheaply
and expeditiously as the cadastral survey proceeds, and the opinion of the
Hon’ble Mr, Hare, Member of the Board of Revenue, may be accepted that
while “maps correct topographically would be a great improvement, their
necessity for administrative purposes is not so urgent as to render necessary
any immediate expenditure in anticipation of the re-mapping which will
accompany the regular programme of survey and record-of-rights for the
Province.” As this programme proceeds the topographical maps can be
~prepared and published after supplementary examination in the field of the
reduced maps prepared by the cadastral surveyors.

Supplementary survey sufficient in above tracts.
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79. In thesouth-western part of the Provincessin Chota Nagpur and the

Native States bordering the Central

prone inch maps in Chote Nagpur and Tributary  pyoginces—the standard sheets are sorae-

what more regular, and are as a rule

based on somewhat more recent surveys. In some ecases it is true that the

whole or some portion of a sheet is compiled from very old material, dating

back as far as 1841, but most of the maps are the result of topographical

surveys on the one inch scale made after 1860 by parties known as—the

Bengal survey, or the Chota Nagpur Topographical survey, or the Ganjam
and Orissa Topographical survey.

The country covered by these maps is hilly, and it is clear from the
appearance of the maps that the hills have been somewhat roughly
sketched, and the method of execution and even the symbols used vary from
sheet to sheet. Some of the sheets are fragmentary, extending only to the pro-
vincial borders,in othersa portion has been surveyed by a revenue party, and
the topographical map contains only the portion topographically surveyed, the
practice of the time boing apparently for each party to publish only its own
work.

The dates of survey of these maps vary, but range as a general rule from
1861 to 1871. If the delineation of the patural features were accurate, it
should be possible to bring them up to date by revision in the field, though
the work to be done would be considerable owing to improvement of commu-
nications, changes of villages and cultivation, and the necessity of entering
heights and levels. There is unfortunately, however, considerable doubt
about the accuracy of some at least of the maps. The Superintending
Engineer, Northern Circle, Bengal, reports that according to his information
the delineation of the hills is entirely unreliable, and the Imspector of Works,
Bhagalpur, mentions inaccuracies which he found in the maps in the south of
Ranchi, when using them in the course of a survey. The positions of streams
and ridges had not been accurately marked, ridges being sometimes a mile or
more from their true position, and streams being shown in the map as flow-
ing in the wrong dircction, The Superintendent of Provincial Surveys,
Bengal, confirms these complaints of inaccuracies, and mentions a case in
which a hill has been entirely omitted. The inaccuracies of the maps have
also foreed themselves on the attention of Settlement Officers.

80. It is impossible, therefore, to assume that these maps can be broughtup
to date and made reliable by merely re-
vising them on the ground, and even if
cadastral maps existed, their use for topographical purposes would be limited,
How far the existing maps will prove of use can be determined only in the
course of actual survey work. But there can be no doubt that the correction
of the maps will involve operations little less elaborate than a completely
new survey. Some assistance will be obtained from the old triangulation,
but more than this it would be unsafe to count on, and the operations
must be treated as re-survey.

Re-survey necessary.

81. The standard sheets of the Darjeeling District are based on surveys
made on the scale of 4” or 2” to a mile
in 1861-62 and 1880-81, and there are a
number of other maps in use, all of which are in one respect or other

One inch maps in other hilly tracts.
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unsatisfactory. In the most recent edition of the standard sheets, pub-
Tlished in 1895, the hill shading is very dark, and fails altogether to give an
accurate idea of the relative height of the hills. Few heights are marked,
and few, if any, levels given. A re-survey will be necessary to produce a
satisfactory map of this district.

For the State of Sikkim, and for the hilly country west of Orissa, the only
maps are on the 3” scale. The Sikkim maps belong to the North-East Fron-
tier series, and are based on somewhat rough reconnaissance surveys, with
additions from the larger scale surveys of the Darjeeling District. The maps
are very inferior, and are briefly pronounced by the Political Agent to be of
no use for administrative purposes. If maps of this country are to be provided
at all, a new survey is indispensable.

The 1" maps of the hilly tracts west of Orissa have been prepared from
materials of various periods, dating back to a topographical survey of Orissa
and Ganjam in 1850. Some parts have been enlarged from surveys on the 1”
scale, others reduced from the 1” scale. A small portion of the country has
been cadastrally surveyed. The provision of new maps cannot be regarded as
urgent, but a fresh survey will at some time be indispensable. Of Hill
Tipperah and the Chittagong Hill Tracts only ;" maps exist. There has
been no regular survey of these tracts.

82. Leaving aside the question of cadastral maps, the great mass of opi-
nion in Bengal is in favour of the pro-
vision of maps on the 1” scale for detailed
work, and of maps on the 1” scale for general purposes. The Local Govern-
ment would be glad to have maps on the 2” scale in tracts irrigated by canals,
and Mr. Hare has expressed a doubt as to the possibility of accurately delineating
topographical features on so small a scaleas the 1” in parts of Eastern Bengal.
Some opinions have been expressed in favour of a 1” map for Local Boards, the
1” scales heing found to be too small. Thana maps are being issued as the
cadastral surveys proceed, and these will undoubtedly be of great use for
administrative purposes and for distribution to local officers. The Local
Government proposes to issue them in future on the 1” scale. The insertion
of village boundaries is everywhere considered essential by the civil officers;
and in this Province it is considered of importance to show the boundaries of
the revenue maunzaks as they originally existed.

~83. On the assumption that the programme of cadastral survey in Bengal
is carried out, a rapid and inexpen-
sive supplementary survey is all that is
necessary to allow of the compilation of good topographical maps from
cadastral materials in the level plains of Bengal, that is, in the country be-
tween the Himalayas and the hills of Chota Nagpur, and between Assam
and the sea, as well as in Orissa and in such tracts of Chittagong as have been

Requirements of officers consulted.

‘Work to be done in Bengal.

cadastrally surveyed.

In Chota Nagpur, on the other hand, and in the south of the’Province
generally, with the exception of the cadastrally surveyed parts of Orissa, much
of the country is hilly or covered with forest, and here the cadastral'maps will
be of comparatively little assistance. Similarly in the Sonthal Parganas,
where the cadastral survey is being carried out by the Settlement Officer
with a local staff, the cadastral maps require extensive re-survey to make

[1SurC]
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them suitable for topographical purposes. In all those distriots it is true
that some assistance may be obtained from the cadastral maps, when they
are prepared, but it is impossible to estimate its extent, and in some parts the
topographical survey must be entirely independent of the cadastral.

84. The area falling under each olass of work to be done and the pro-

bable cost-rate of the operations are as.
follows :—

Estimate of cost,

A. New survey—26,400 square miles—at Rs. 40 per square mile.
B. Re-survey—49,700 square miles—at Rs. 35 » ”

C. Supplementary survey—120,300square miles—at Rs. 10 per square
mile.

The division which is shown in the index map is necessarily not
absolutely exact. In some of the tracts falling under class C., as for instance
the south of Gaya, a certain amount of re-survey or even of new survey will
be necessary, while there are tracts in class B., where considerable assistance
may be derived from the cadastral maps. But for the purposes of our
estimate the classification is sufficiently close: and it would be impossible to
go into further detail without a minute examination of the class of country
in different parts of each district. The total expenditure in providing a 1”
map of Bengal should not exceed 40 lakhs.

85. As compared with some other parts of India, the requirements of
Bengal are not urgent, and the traots in
which a new survey is required are so low
in the order of urgency, that it is only for the sake of completeness that we
think it necessary to enter them in the programme. The maps prepared by
the Superintendent of Provincial Surveys are so good, that only a very slight
revision is necessary to see that roads are correctly classified and that impor-
tant natural features have not disappeared in the course of reduction. A low
rate for the work has therefore been taken,

Work not urgent.

86. Of the Atlas sheets for the Province 12 full sheets and 13 quarter
sheets were examined by the Committee,
The full sized sheets were all engraved
in London, as well as a number of the quarter-sheets, the remainder of the
latter being engraved by the Survey of India. The sheets are admirably
engraved, but the maps are based on old surveys. They are too closely
crowded with names, and the spelling employed is antiquated. From the
Atlas sheets district maps on the same scale have been provided. These will
now be replaced by the * degree ”’ sheets.

Small scale maps.

Divisional maps on the }” scale have been prepared for most of the divi-
sions. These are very rough photozincographed maps, often little more than
outlines, and showing little topographical detail. For Orissa there is in addi-
tion to the outline map an engraved divisional map on the 1,” scale, a well-

executed map, though, of course, not up to date. For the Rajshahi Division
there is a map on the ;%" scale as well as on the }”, and Chittagong has a

rough outline map on the scale of &4”.

QOutline district maps on the }” scale have been published for a number
of districts, and there are provincial maps on the scale of %", &” and &".
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ASBSAM.

87. In Assam there is the same difference of system asin Bengal in
the method in which various parts of
the Province have been mapped. In the
plains country of the Surma and Assam Valleys revenue surveys on the
4” scale were carried out between 1860 and 1875, and were used for the
compilation of maps on the scale of 1°=1 mile. In the Assam Valley these
maps were prepared in standard sheet form, but for each district separately,
each series of maps showing one district only, and the border sheets of each
district being incomplete.

Irevious surveys.

In parts of two districts,—~Goalpara and South Sylhet—there have been
subsequent topographical surveys (executed on the 2” scale) between 1873
and 1883. In Goalpara the results bave been published as standard sheets on
the 1” scale, while in South Sylhet they have been published on the 1” scale,
but not as standard sheets. More recently the cultivated portions of the
Brahmaputra Valley, and small portions of Sylhet and Cachar have been
cadastrally surveyed on the 16" scale, and the work of reducing these maps
by pentagraph and fair drawing them on the 2 scale for reduction by
photography to the 1” scale, is now proceeding, and has been brought nearly
up to date. It may be noted, however, that these cadastral surveys rarely
extend to a complete standard sheet. Many of the new sheets consist of a
few scattered patches of cultivated land, and maps prepared from them and
showing these areas only, are of no practical use. More recently the
plan has been adopted of filling up the blank spaces on these sheets from the
old maps, the details of the old surveys being printed in brown. For the
Khasia and Jaintia Hills there are two sets of maps. A portion of the area
round Shillong, covering six complete standard sheets and portions of two
others, was surveyed on the 1” scale at different dates between 1864 and
1879, while the remainder has been mapped on the }” scale only, as the
result of rough surveys on this scale made between 1866 and 1874. The
Garo, Naga and North Cachar Hills and South Sylhet have similarly been
roughly surveyed and mapped at different dates between 1878 and 1880.
The north-western and south-eastern parts of Manipur were reconnoitred at
the same time and on the same scale, but of the rest of that country and
of portions of the Naga Hills, and the country occupied by the Miris, Daplas
and Mishmis only 1” reconnaissances exist.

Of the Lushai Hills to the south a portion, covering 4 standard sheets, has
been surveyed so recently as 1897-1901 and published on the 1” scale in
1900-02, but only rough reconnaissance maps on the 1” scale exist of the
remaining portions of these hills.

88. As regards the quality of these maps it may be said generally that, with
the exception of the recently surveyed
tracts in the Lushai Hills, and of the
portions of districts where fresh cadastral work has been carried out, there are
no topographical maps of Assam with any pretensions to being up to date.
The maps of Cachar and Sylhet are admitted on all sides to be useless,
and the Chief Commissioner considers a new map to be so urgently required
in Sylhet that he recommends that the work be taken in hand in antieipation
of the cadastral survey, which will probably be made of this district in a

State of the maps.
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few years, Of the maps in the Brahmaputra Valley the following opinion
expressed by a District Officer is concurred in by others, and is very fully
confirmed by comparisons between old maps and recent cadastral surveys of
the same areas: ‘

¢« The existing 1” and }” maps of the district are of very little practical value. There are
no 4” maps in my office. The 1” and }” maps are very incomplete in many respects, and
from them very little information can be gathered as fo the actual character of the country.
This defect would not appear to be altogether due to any defect in the original preparation
or in the drawing of the maps, although in some cases there would appear to be defaults in
this respect. But these maps have lost their practical value, mainly owing to changes in
topography. The face of the country has been greatly changed sinece 1875. Jungle has
given place to cultivation, and tea gardens now occupy many areas of former waste,
Rivers have changed their courses considerably, and with them the roads and ferries in the
neighbourhood. The opening of tea gardens has resulted in the comstruction of many
new roads, and sanitary improvements have added many tanks which do not appear on the
maps. Railways, police outposts, and rest-houses have all been established, and mauzas
have been amalgamated since the last survey was made. As 2 guide to the district, and as
a map thereof, these maps are of little practical value. They afford no real clue as to the
character of the country, and a stranger to the district, guided by these maps would be
somewhat at sea.”

Owing to their patchy character the cadastral surveys are of little value
as the basis of new topographical maps, and even since these latest surveys,
in many cases the face of the country is said to have been entirely changed
owing to—(1) the earthquake; (2) the desertion of villages on account of
Kala-azar ; (3) the construction of the railway.

Of the maps of the hilly tracts those recently made of the Lushai country
on the 1” scale are on all hands admitted to be excellent, and require but to
be kept upto date. The drawing is good and the heights are carefully and
fully marked. The best of the others are the 1” maps of a portion of the
Khasia and Jaintia hills, which however contain but few heights, and are not
drawn so as to show the character of the hills satisfactorily. They require to
be thoroughly revised in this respect as well as in the delineation of village
sites, and of roads and paths and in the spelling of village names. These
maps will require a considerable amount of revision, though a completely
pew survey will not be necessary, and the work may be classed as re-survey.
The maps of the remaining hill tracts cannot be regarded as satisfactory
topographical maps in any semse of the word and a fresh survey will be
necessary.

89. The inconvenience caused by the absence of good maps, especially in
hilly tracts, is much felt in the Public
Works Department. The existing maps
give insufficient information as to heights, while village names and sites kave
changed and very comsiderable inaccuracies have been detected in the
location of places of comparative importance, such as Dimapur. Great
difficulty was experienced in laying out the road from that place to Kohima,
and a large amount of survey was entailed on the officers carrying out the
work, which would have been unnecessary had good maps on the 1”7 scale
been available. A smaller scale would not be of much use even in the hill
tracts.

New meps required.

From the military standpoint there are no maps of Assam of any use for
tactical purposes, except the four recently prepared standard sheets of a part of
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the Lushai country. Elsewhere the maps are either so hopelessly out of date,
or.so wanting in topographical detail as to be tactically useless. For strategical
purposes the 1” Atlas sheets are available, but are too much out of date to
be reliable.

90. The Chief Commissioner considers that the most urgent requirement of
his province, for administrative pur-
poses, is thé provision of good topogra~
phical maps for Sylhet and Cachar, portions of which have already been cadas-
trally surveyéd, Next to these surveys in order of urgency he would place
the survey of Manipur and of the Naga hill tracts in the eastern frontier, tracts
for which maps are constantly required, especially of the hitherto unsurveyed
country added to the district in 1904. The Manipur State would, he thought,
be prepared to meet the cost of at least the survey of - the low-lying tracts to
the extent of say Rs. 50,000, It appears open to question whether the
survey of Manipur and the adjoining tracts should not be considered the
most urgent requirement of this Province. In Sylhet and Cachar it is possible
that some years hence the necessary material for 1” maps may be available
from cadastral surveys. Of Manipur and the hilly country beyond and
north of it, no such material will be available ; the maps are required for
military as well as administrative purposes, and the construction of the Assam.
Bengal Railway has opened out the country, and has added to the necessity
for a reliable map.

Order of urgeney of the work.

Of the country in the Brahmaputra Valley good maps would be of great
value for ordinary administrative purposes, and it is advisable also that for
. military purposes the whole tract along the northern frontier of the province
should be carefully mapped.

The survey of the remaining parts of the Province—the Garo Hills,
portions of the Khasia and Jaintia and Lushai Hills and other hill tracts—
may well stand over till the rest of the work is completed.

91. Survey work in Assam is expensive owing to the climate, the foggy
weather, the character of the country,
and the necessity of importing labour.
In the Lushai Hills the rate of a 1” survey was about Rs. 100 per square
mile ; but the country was exceptionally difficult, and much of the work
should be done at a much lower rate if a systematic programme be adopted.
The index map shows the portions of the province in which fresh survey and
re-survey appears necessary, and the probable cost of the work (omitting the
four sheets of the Lushai country, already published on the 1” scale) may be
estimated as follows :—

Survey—38,200 square miles at Rs. 40. . . Rs. 15,28,000.

Re-survey—21,500 square miles at Rs. 30. . Rs. 6,45,000.

Supplementary—9,400 squarc miles at Rs. 20. Rs. 1,88,000.

Not requiring immediate revision—2,200 square miles.

Estimate of cost.

Should the cadastral survey of Cachar and Sylhet be completed before the
topographical work commences, some reduction will be possible in these
figures, as the area of supplementary work will be increased. ~TFor the present
the cost of the survey work to be done in Assam may be estimated at 231
lakhs. '

(18urC)
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92. Some minor points in connection with the Province require notice. The
new topographical sheets lately issued
are complicated by the entry of « village”
boundaries and of the houndaries of tea-garden estates. The ¢ villages ” of
the Assam Valley have no existence apart from the cadastral survey, each
merely representing a block of country which could conveniently be included
in a single cadastral sheet. A ‘ village” may include two or three collections
of houses, each hearing a different name. Theentry of these boundaries is
in the Chief Commissioner’s opinion quite unnecessary, nor is there any
necessity to show on topographical maps the boundaries of tea estates, the
areas of which are gradually being expanded. The limits of blocks of culti-
vation should, however, in the Assam Valley be shown, and the boundaries
of what are in Assam known as mauzas, which correspond roughly to parganas
elsewhere, are required for administration purposes.

Village boundaries.

93. There are no systematic arrangements in this Province for the preparae-
tion locally of special maps on the 1” or
similar scales; but district and settle-
ment officers occasionally have rough plans made for their own use, to supple-
ment the Survey maps.

Locally prepared maps.

BURMA.

94, The earliest surveys of Burma, if they can beso called, and the only
surveys from which the maps of the
country as a whole have been prepared
were of the nature of rough reconnaissances or explorations made as occasion
offered, when the opportunity presented itself of attaching surveying
parties to military or police expeditions. From the material so obtained

maps have been prepared on the 3” scale for Lower Burma and on the

1” or 3" scale or both for Upper Burma, and these are published as maps of the
North-East and South-East Frontier Series. These maps which extend to the
country far beyond the northiern and eastern boundaries of the Province are
nceessarily incomplete and sketchy and are frecquently compiled from mate-
rial of very old date—-as far back as 1853 in somc cases. New editions are
published when fresh material becomes available, and in the parts of Upper
Burma whereno 1” maps exist, the }” maps are found to be of considerable use.
The 1” maps of Lower Burma are on too small a scale to be of service for
any purpose, except as rough index maps, and as they are in these parts more
out of date than elsewhere they need scarcely be taken into account.

Early surveys.

95. In tractsof which a 1” survey has been completed, the Survey of India
are publishing preliminary editions of the
17

degree sheets on the 1” scale prepared by
. the zincographic process. These degree sheets will eventually be engraved.

Degree sheets.

96. As a rule no small scale district maps have been published for Burma,
but an exception has been made in the
case of the following districts for which
1” maps have been prepared, based on surveys of the dates noted opposite
each :—

Small scale maps.

Katha . ... 189298
Ruby Mines .., ves e ... 1893
Minbu oo . san ... 1888-89

Akyab v 1853-61
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and divisional maps of Pegu and Tenasserim on the same scale, and com-
piled from very old material, have also been published,

97. The survey of the Province on the one-inch scale is now steadily pro-
ceeding, but the material and the methods

employed vary in different parts. In all
districts in which there is much cultivation, the cultivated area has been or
is being mapped on the 16” scale either by cadastral parties of the Survey of
India, or by special parties employed by thelocal Land Records Department.
With one important exception, the original cadastral surveys were all done
directly by the professional Department, and the cadastral maps have been
reduced by pentagraph to the 2” scale, and further reduced by photography
for incorporation in the 1” standard sheets. At the outset these reductions
were used witbout any further survey to supplement the deficiencies of the
cadastral survey in topographical detail ; and it is no doubt owing as much to
this cause as to their being now somewhat out of date, that maps of portions
of the Irrawaddy Delta in Lower Burma are described as less satisfactory than
others. It soon became clear that in a country like Burma mere reductions
from cadastral survey would fail altogether to provide a map of the country
and it was decided therefore to have the reduced maps carefully rcvised by
topographical surveyors, before issue to the publie. Two parties have for some
time been employed on this work—No. 3 since 189-190, and No. 10 since
November 1806. The work of the surveyors of these parties is partly purely
topographical, where portions of standard sheets have been left entirely
blank by the cadastral surveyors, and partly supplementary, where it is neces-
sary only to go over the ground included in the cadastral map. Much of this
supplementary work, however, as the Committee had an opportunity of seeing,
is little less laborious than new survey. The work is at present beine done
in the field on the scale of publication, {.e., the one-inch scale.

One-inch maps.

The greater portion of the Province, however, lies outside the cadastral
area. A considerable part of this has been declared reserved forest and will,
if existing arrangements are maintained, be topographically surveyed on the
4” scale by the Forest Surveys, one party of which along with several
detachments is now employed in the Province,

In addition to these parties, whose topographical outturn depends wholly
or partly on reduction from larger scale surveys, there were till lately two
topographical parties employed in the Shan States which surveyed directly
on the 1” seale. Inthe present year the last ot these parties has been moved,
with' the conmsent of the Local Government, to undertake more pressing
work in Baluchistan.

98. The existing 1” maps in Burma are, with the exceptionof those in Ba-
luchistan, the latest and most up to date
in the country, and the opinion of local
officers as to their value is extremely favourable. The joint opinion of the
Financial and Settlement Commissioners and the Director of Land Records,
which refers apparently to the cadastrally surveyed districts alone, is that
the maps are in good order except in the Irrawaddy Delta where they are
tased on old material. For Railway purposes they are pronounced to be
invaluable, and for Trrigation works essential, though here as elsewhere the
Trrigation engineers would prefer a larger scale map (4” by preference,

State of the maps.
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and, if not, 2”). The opinion of Civil and Forest Officers is equally favour-
able, and the joint opinion already referred to states that it is most essential
to map the entire country on the 1” scale; this view is strongly pressed by the
Lieutenant-Governor who would rather dispense with the 4” maps of the
Forest Surveys than delay the preparation of 1” maps of the whole country.

99. There is some difference of opinion as to the entry of village
boundaries on the 1” maps for adminis-
trative purposes. At present the maps
show the boundaries of kwins by dotted lines, the kwin being apparently an
arbitrary survey unit chosen for the convenience of mapping, and of import-
ance for revenue purposes. Some officers would prefer to show the boundary
of village headmen’s circles, and others again think that on the one-inch
map all these boundaries are unnecessary.

Suggestions regarding the maps.

~ More levels are asked for in the maps and both Forest and Railway
officers note the importance of showing, if possible, the heights of saddles
between hills as well as of the hills themselves.

100. It is not altogether easy to estimate the amount of work to be done in
Burma to provide tke country with a 1”
map, both because the frontier is still in
some cases indeterminate, and because many of the standard sheets have been
completed in part only. The sheets already published, in addition to a few
fragmentary ones showing parts of the country near Akyab, Tavoy and
Mergui, consist of two main blocks of maps, one in Lower and one in Upper
Burma. In Lower Burma the published sheets extend from Moulmein,
Rangoon and Bassein to Prome and Toungoo, but many of them contain
blanks, and it does not appear that the sheets hitherto published extend over
the entire area of any one district in this part of the Province. The Upper
Burma series is somewhat more compact, extending from Minbu, Mandalay,
and the Ruby Mines on the west up to, or nearly up to, the line of the
Salween on the east. A five years’ programme has recently been sanctioned
for the prosecution of further work, which if carried out will provide the Pro-
vince with a complete 1” survey of the country along the Irrawaddy from iis
mouth to Bhamo, except a tract of minor importance in the south and wesé
of the Delta; of most of the country between the Irrawaddy and the sea in
Lower Burma; and of a large and compact block between the Irrawaddy and
the Salween in Upper Burma. There will still, however, remain an immense
area for survey in the south in the Tenasserim Peninsula; in the west from
Akyab to the Assam frontier, including the Lower and Upper Chindwin ; and
in the north and east to carry the surveys up to the Provincial boundaries.
The Surveyor-General estimates the area still remaining for new survey at
141,500 square miles, in addition to about 30,000 square miles, chiefly in the
Irrawaddy Delta, the maps of which will require a considerable amount of
supplementary survey. A small area (2,700 square miles) surveyed some
years ago in Mergui will require re-survey. '

Work remaining to be done in Burma.

101. Much of the country in Burma is very diffieult and, even if the survey
is done on the 1” scale, it would be unsafe
to assume o lower rate than Rs. 40 per
square mile. For resurvey and supplementary survey the rates may be
taken at Rs. 30 and Rs. 20 respectively; the latter rate appears to be justified

Estimate of cost.
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by the recent working of the parties employed in the Province, while the
former must be conjectural. The estimated cost for the whole of Burma thus
comes to nearly 633 lakhs, the details being as follows :—

141,500 square miles at Rs. 40 per square mile.

Survey

Re-survey 2,700 ,, ,» at ,, 30 , »
Supplementary survey .. 29,700 ,, s abt 5, 20 , ”
Not requiring immediate revision 83,300 »

Total ... 257,200 square miles.

102. The excellent organisation for survey purposes of the Land Records
Department in this Province has allowed
of much work being done to supply the
local officers with compilations from the survey maps, which are of great
administrative convenience. For most, if not for all districts, maps on the
1” scale have been prepared by reductions from the 17 sheets supplemented
where such sheets do not exist by enlargement from the ” maps. These are
rather skeleton plans than maps, but are of use to administrative officers,
showing as they do the principal towns and villages (without boundaries),
the roads and rivers, and the approximate position of hilly tracts, while it is
possible to keep them roughly up to date. In some cases 1” maps of sub-
divisions or 2” maps of townships bave also been prepared, the basis of the
maps being always as far as possible the standard sheets of the Survey
Department. Arrangements for reproducing these maps by lithography
or the Vandyke process are provided by the Government Press at Rangoon.

Locally prepared maps.

THE ANDAMAN AND NICOBAR ISLANDS.

103. A topographical survey of the South Andaman Island was ordered by
the Government of India in August
1883, and it was subsequently decided to
extend the survey to the remainder of the Andaman Islands. The work lasted
three years by which time the North, Middle and South Andamans with
the adjacent small islands were surveyed ; in the Liftle Andaman Island the
hostility of the savage inhabitants prevented the survey of more than about
one-third of the area lying on the north side of the island. In the following
year, 1886-87, the twenty small islands which forih the Nicobar group were
surveyed, their total area being found to be 678 square miles.

Previous survey.

The only available datum on which to base the survey being the position
of a point on Chatham Island, the latitude and longitude of which had been
astronomically fixed by the Great Trigonometrical Survey in 1863, a base line
about 960} yards long was wmeasured on the rifle range in Navy Bay at
Port Blair,and on this the triangulation was based. The general survey of
the Islands wagexecuted on the 3” scale. A portion of the South Andaman
Island surroundiong Port Blair, and the environs of the Settlement of Kamorta
in the Nicobars, were however surveyed on the 4” scale, to assist the fur-
ther development of the Settlements. The two small volcanic islands of
Narcondam and Barren Island were surveyed on the 8” scale.
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The total amount of work done and its cost are shown below :—

Survey on the scale of
Scason. Triangulation. Cost.
g & 3

l(1883-84, Sq. m. 928 6 28 Rs. 22,358
I

Andaman{ 1884-85 1,000 111 870 »» 40,667
Islands, |

(1885-86. 955 28 1,464 » 27,540

Nicobars 1886-87 678% 6 678 , 39,000

Total e |8q. m. 3,561 | 8q.m.6 | Sq.m. 173 | Sq. m. 2,812 [Sq.m.1,29,471

* A large expanse of sea was covered by the triangulation ; the area given is that of the actual group of Islands.

The total cost falls at a rate of Rs. 43 per square mile on the areas actu-
ally surveyed.

104. The work was extremely arduous and being scattered ina number of
hilly islands presented exceptional difficul-
ties. The surveyors had to work in boats
and found the islands difficult to approach, atug steamer, the ‘ Reclaimer,”
being actually lost in January 1885 through foundering on a hitherto
unknown rock. 'The islands were covered with dense primeval forest with
trees 200 feet high, abounding in bamboo jungles and intersecled by num-
berless creeks, with frequent and extensive mangrove swamps. The inhabi-
tants were savages who were in places distinctly unfriendly. The procuring
of supplies locally was impossible. Much of the survey work partook there-
fore of the nature of rough reconnaissance, especially in the Nicobars where
again the time at the disposal of the party did not permit of much detailed
survey. However the main objects aimed at—the correct delineation of the
coast lines of the main islands, and the correct determination of the position of
the groups on the earth’s surface,—both objects having reference chiefly to
the requirements of navigation, were attained.

Nature of survey work in the Islands.

The 4° survey was particularly laborious as the surveyors had on South
Andaman “ to cut their way foot by foot through one of the most stupendous
forests in the world.” The system adopted at Port Blairand at Kamorta to
show the hill features, was a modified method of contouring, the contours
being obtained with the water-level along the ridges and spurs and the inter-
mediate spaces sketched in by eye, each contour showing a vertical interval
of 25 feet apart.

105. The Chief Commissioner of the Islands has been consulted regarding
these maps. He has stated that it will
probably soon be necessary to make a
detailed and careful survey, on a large scale, of the whole of the North
Andaman Island, of the northern half of the Middle Andaman Island and of
the Great Nicobar Island, if, as is likely, these valuable tracts are opened up
to private enterprise. The existing maps of these three islands are, except

Survey requirements.
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on the coast line, chiefly conjectural, he thinks; but the maps of the other

islands meet present requirements.

Seeing that the existing maps, though not on the 1” scale, are only twenty
years old, the Committee consider that, in view of the difficulties and expense
involved in a large scale survey of these inhospitable little islands, covering a
total area of 3,100 square miles, the re-survey, which will be necessary even-
tually, may await the opening up of which the Chief Commissioner speaks.
There is no urgency in the matter, though the Commiitee have included the
islands in their general estimate of all the work before the Survey of India
Department. The re-survey when undertaken is not likely to cost on the
1” scale less than Rs. 40 per square mile. B GCbl 4y
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SECTION II.

STATEMENTS BY MEMBERS OF THE COMMITTEE.

I—Statement of views by Colonel Sir John Farquharson, K,C,B,
[Caleutta, the 23rd to 27tk February 1905.]

1. The first question is as to the appointment of the Surveyor-General himself. I am not

sure that I understand clearly in all its aspects the conditions

ORGANISATION. regulating the appointment of the Surveyor-General. But as

Genersl, 1 understand, there is one of these conditions which practically

requires that mo officer shall be appointed Surveyor-

General who is over the age of 50 for the reason that that officer has to retire at 55 years of

age, and it is thought desirable that the post should be beld for at least five years. Thatrale

appears to me to bring into the considerations, which rule the appointment of the Surveyor-

General, an element of chance which is surely excessive. With the limit of 55 years of age for
retirement, the area of selection must necessarily be, for practical purposes, reduced,

2. Another point is that officers look forward to their prospects, and if they uunderstand
that those prospects are discouraging because they happen to be over age, it would certainly
have a depressing effect on the carrying on of their work.

For instance, assuming that such a rule or such a practice, altkough not ectually laid down
in any regulation, exists as to the Indian Survev Department, I find that under its action no
fewer than seven officers, ignoring casualties, who are now in the Department would, at the next
vacancy about 1911, have to be passed over for the office of the Surveyor-Gemeral, and it is
impossible to suppose that all of them are, or will be, incompetent to eucceed the present holder
of the office. I need hardly say that these observations have no personal reference whatever,
but I think the appointment should be made simply and solely by selection, the element of age
being only one of the points to be considered, although no doubt it is an important point.

8. Another question is about the senior officers. The somewhat magnificent titles which

. . have been given to some of the senior officers of the Depart-
Titles and position of the senior ent geem to me rather out of place. I do not think it is
officers of the Survey. necessary to call them Deputy Surveyor-Generals or Assistant
Surveyor-Generals. It would be more suitable to give them titles applying more definitely to
the executive offices of which they have charge. These appointments tend to some extent to
reduce the position of the Surveyor-General. 1 am not sure that in India there is not a dis-
position to place the Surveyor-General (or for the Surveyor-General to place himself) somewhat
in the position of what is called “ primus inter pares” instead of his being supreme, Tn the
first place, he is on the same level as the Deputy Surveyor-General and other administrative
officers, in being himself the administrative officer for certain field parties. This seems
especially objectionable for more reasons than one. Iu the second place, I have observed a case
of an administrative officer giving periodical increases of pay to the men under his administra-
tive control, a power which I consider should be entirely confined to the Surveyor-General.
In the third place, it becam clear from the evidence of the Assistant Surveyor-General in
charge of the Photographic-Lithographic Office, that applications for work outside the proper
work of the Survey of India, were allowed to go direct to him and in most cases {o be sanctioned
and carried out by him without reference to the Surveyor-General. That power should be
entirely and solely in the hands of the Surveyor-General ; and not only o, but every application
and every written commuuication from any other officer and Department in India should be
addressed to the Surveyor-General, and not to any of his subordinates.
4. There is a third point as to which there seems to be a question as to the organication of

Appointment of Surveyor-

Head-quarters Staff. the Survey of India, namely, that there is apparently no officer
Necessity for a Chief Staff Officer at head-quarters, who might be called the Chief Staff Officer
at head-quarters. or the Executive Officer of the SurveyorGeneral. I think that

for practical administration an officer in that position is a necessity in a large work like the
Survey of India. One of the references to the Committee is whether there is in the Survey
of India any system of comparison of the cost of the work done by the different parties all
over the country, and also whether there are standards of work fixed for the various duties.
On the Ordoance Survey in England there are standards of work fixed for every duty; these
standards of work are fixed with reference to what is considered medium survey work, that is
to say, work in a country of average closeness of detail and of average difficulty ; and additions
or allowancss are then made 1o cover cases of special closeness or special difficulties. From the
answers which the Committee has received from various officers, it is ot clear that such stand-
arde have been fixed in India, or that the eost of the work done by the various parties is
systematically and regularly compared, whereas such a comparison is one of the principal
duties of the Ezecutive Officer of the Ordnance Survey at Southampton,

5. I do not mean to say that the differences in the difficulties of survey work in the
Tinited Kingdom are equal to the differences in Tudia. Nevertheless, it is clear that there
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must be a difference between the difficulties of survey work in a country like Kent and a
country like Inverness or like Orkney and Shetland ; so that the difference between England
and Indie is merely a question of degree, and I cannot see why an endeavour should not be
made to formally assess the difference between the difficulty of surveying a country like
Burma, and a country like Madras or Bengal. For such detail work it seems to me that there
is good reason for the establishment of a Chief Staff Officer or Executive Officer at the Head-
quarter office in Calcutta.

6. T put in copies of the statements furnished by the Divisions of the Ordnance Survey to
head-quarters to show the progress and cost of work, which it is one of the duties of the
Executive Officer at Southampton carefully to examine. They are prepared quarterly.

7. The Executive Officer of the Ordnance Survey is also responsible for all accounts and
correspondence in the head-quarter office and for the audit and check in the head-quarter
office of all the accounts of the officers of Field Divisions. He deals with all letters which
come into the office in so far as they affect merely points of routine, or the detail current work
in the divisions. Sometimes he is next in seniority to the Director-General, and sometimes
not; but in either case his decisions and orders on such points have to be accepted by all Survey
Officers under the Director’s command. In the absence for more than two days of the Director,
he is authorised to act for the latter in all individual questions affecting pay or discipline; but
all the periodical recommendations for increase of pay sent in by subordinate officers, and any
large question affecting the Survey as a whole, are always referred by him to be dealt with by
the Director-General alone.

8. One of the greatest responsibilities of the Executive Officer at home is to take care that
the expenditure on the survey vote for the year approximates as closely as possible to the
Parliamentary vote for the year, because on the one hand, if there is an excess of expenditure,
the Government has to go to Parliament for a “ supplementary vote ”” which may cause much
loss of Parliamentary time ; and on ihe other hand, if there is a saving in the expenditure the
amount of ihat saving, however large, is entirely lost to the survey. 'This seems hardly to
apply in the case of India, as I am now told that from the accounts of the five years 1898.99
to 1902-03, it appears that the annual saving on the Indian Survey vote amounts to £9,300.
In England we should look upon that as an intolerable annual loss to the work of the survey.
In the last two years I see the expenditure at home was only two or three hundred pounds less
than the vote each year, on a vote of £237,000.

9. Tt will be seen from the above that the Exzecutive Officer of the Home Survey relieves
the Director-General of all administrative details, leaves him free to consider all large questions,
and to deal with other heads of services and departments; and thus practically doubles the
extent of the work and the numbers of the personnel whom the head of the Department can
effectively control.

10. We have heard this morning the conditions which kold good for original appointments
to the Survey of India. As to this point, I may perhaps
state the rules, or rather the practice, which within my own
cxperience applied to the Home Survey service and what in my opinion were its advantages,
without presuming to say whether it would be applicable to the Survey service of India.

11. All first nominations of young officers to the Ordnance Survey were left entirely in the
hands of the Staff Officer for Royal Engineers at the War Office : the Director of the Survey
could not possibly know anything of their history and qualifications. There was always a
sufficient supply of candidates, the service being a popular one. I can say that in my own time
as Dircctor, the appointments thus made were generally good.

No officer was appointed who had not completed a tour of Foreign service which generally
extended from 3 to 5 years. The result was that they wereat the time of their aprointment
men of some military experience, and were either probably senior Subalterns or junior Captains.
The reason of this was that the Survey allowed great independence to its local officers in charge
of country divisions, and it would not have done to place in that position a young officer
straight from his training at Chatham.

The tour of service on first appointment was for five years, which might be extended for
another two years on the recommendation of the Director-General. If there were no such
extension, the officer left the Survey, and went back to the ordinary military or departmental
work of the Corps at the end of the five years.

12. This rule of a five years’ tour I consider to be of great advantage. Survey officers
like everybody else after long employment in one capacity are apt to get into a groove, especially
as many of them are detached all over the country, and are allowed a large amount of
freedom in carrying on their duties, when away from head-quarters. I think a return to the
stricter rule and more direct language used in army service was highly advantageous in the
case especially of the younger officers, and if such experience is advantageous to the officer, it
follows that it must be advantageous to the Survey, if that officer should be re-appointed to it.

13. There seems to be a second advantage in connection with thi; 5.-yea.r term of servige,
namely, that it gives to Director-Generals greater powers of selection in the case of eenior
officers who may wish ‘to resume servicc on the Ordnance Survey. Good Survey ollicers
generally leave their reputation behind them in the Department, and in the case of the re-
appointment of eenior officers to the Survey, the Chief Staff officer for Royal Engineers at the
head-quarters (who was ia my time Deputy Adjutant General for the Corps) always complied,
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so far as Service conditions allowed him, with the request of the Director of the Survey that
the most suitable officer should be appointed. This case entirely differed from that of the first
appointment of young officers which the Deputy Adjutant General, rightly in my .opinion,
always kept in his own hands.

In the third place, the system of continuous service would appear of necessity to mean an
excessive number of officers being employed in the senior ranks of the Survey, whereas, by the
Subalterns or Captains being relieved at the end of their 5 years’ tour, the Director-General at
home was enabled to select later on only that very limited number which wasg all he required
for carrying on the superior duties of the Survey. It would seem to be inevitable that, unless
there is an abnormal number of casualties or retirements, there must be a larger proportion
of senior men employed under a system of continuous service than under a system where only
the number necessary to hold the higher appointments are brought in from outside. I do not
know what the proportion of field officers employed on the Survey of India is, as compared with
the proportion at home, where I think it is about ith of the whole; but I think it must be
greater in the former service.

14. T see no reason why the above remarks should not apply to officers of the Indian army
as well as to officers of the Royal Engineers. But I must again guard myself against being
supTosed to express any dogmatic opinion as to whether the conditions above stated are
applicable to the case of the Indian Survey, although some, if not all of them, appear to be in

principle applicable to any Survey cervice.
15. Next as to the training of officers: it seems to me from Colonel Longe’s description
The training of & of it, that the time spent in India on training is unneces-
¢ braining of young OMiCers.  garily long, especially in the case of Royal Engineer officers.
I am not sure what the exzact course of survey training Royal Engineers now undergo at
Chatham may be, and I have no knowledge as to what preliminary training Indian Army
officers get. But in my time Royal Engineer officers in their training at Chatham went
through a full course of surveying, not merely reconnaissance work, but through a course of
what we call Cadastral Survey, that is, measurement of base line, triangulation, detailed survey
by chain, theodolite and traverse, in fact they made the survey of a small area of the country

on a comparatively large scale entirely by themselves.

16. In view of the above early training, Royal Engineer officers, when they joined the
Ordnance Survey, were merely Lkept for two or three weeks at Southampton to visit the
different departments of the office and to make notes of what was taking place there in
connection with the reproduction of the maps. They would then go to a Field Division, to
which they would be attached, I think, for a period not exceeding a month during which they
would survey small triangles on the ground by the Ordnance Survey metbod. They were
taught our system of accounts, and were taken out by the officer in charge of the Division
for the purpose of examining on the ground his finished manuscript plans, and were instructed
in and observed generally the organisation and working of a Field Survey Division.

They were then posted to the work for which they were originally nominated to the Survey,
and were required to take charge of a division themselves,

They were not required to become expert personal workmen ; that was in all cases unncees-
sary and would, in many cases, be hopeless. 'They were only required to knmow how to super-

intend others.

17. 1t appears from Colonel Longe’s report that Royal Engineer officers on the Survey of
India should be required to go through a preliminary training for 34 years before they are
allowed to be in direct charge of a Division, During this period they are, it is explained,
doing useful work oun the Survey as assistants, and they are also learning how to do the
triangulation and the cousequent computations. Even so, however, the period of training
scems to be unnecessarily long, and a 34 years’ course of training is manifestly inconsistent
with a 5 years’ tour on the Survey. As regards the trigonometrical work, in the Ordnance
Survey that branch of the work, as required by the system of division of labour which prevails,
is entirely in the hands of one officer, usually called the Officer Commanding the Trigonometrical
Branch. He is stationed at head-quarters, but superintends the men employed all over the
United Kingdom in carrying out in the field the minor triangulations necessary for the Field
furvey ; and he has also to compute, and to send to all division officers his computations of the
exact distances in feet of the trigonometrical points from the sheet lines of the various maps
which thoee division officers have to prepare. It is therefore unnecessary to expend time
in the instruction of every officer who joins the Survey upon that subjeet. :

18. All the primary triangulations of Great Britain and Treland were finished about 50 or

60 years ago. The detail triangulations have al:o been finished in Great Britain, but nol in

Ircland, where a 25-inch survey, to supersede the original 6-inch survey, is in progress.
19. As desired by the Presidenﬁ, a shprt account will be given of the Ordnance Survey
Organisation and working of the Organisabion in Great Britain.
Ordnance Survey at home, .

Its basis is _‘eutirely Eilitary, consisting of some 24 officers of the Royal Engineers and
four companies of Sappers. To these are attached alarge number of trained civilinns, called Civil
Assistants, and several hundred labourers. As a rule, and with some superior exceptions,
the class of civilians employed is the same as that of the Royal Engineer companies, namely,
the artisan class. Nearly every man, military and civil, has been trained in the Department

(
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itgelf ; only very rarely, for special technical duties in the reproduction of maps at Southampton,
a trained man is brought in from outside. The organisation must in case of expansion be elastic.
20. About half the skilled men are employed in Southampton on reproduction and about

half in the Field Divisions; but most of the Royal Engineers are employed in the ficld, where
they are the backbone of the work.

21, With reference to a question by the President as to the total strength of the Ord-
nance Survey, I may say that in 1879-80 before the great increase was made consequent on
the acceleration of the Survey, the number of skilled assistants—Military and Civil—was
1,274, the number of labourers 460 and the amount of the Survey vote £133,500. In 1880 an
acceleration of the Survey was ordered by Government, necessitating a large increase of force.
In 1885-86, at which time the increased staff reached a maximum, the number of skilled men
was 2,348, the number of labourers was 900, and the amount of the Survey vote was
£260,500. That was the maximum figure to which the Survey vote was carried. The re-
duction of cost then immediately commenced, and in 1890-91 when that acceleration had been
completed, the number of skilled men was 1,816, the number of labourers 445, and the amount
of the Survey vote £216,000. The reason why the numbers and cost did not in 1890 fall to
the level of 1380 was that before 1890 the periodical revision of the maps had been sanctioned
and taken up as a new work, I think the present vote is about £230,000.

22. There are about 12 Field Divisions which correspond to the Indian Field “ Parties.”
Each Field Division has its officer, with, under him, a thoroughly trained Sergeant of Royal
Engineers as Division Sergeant, who is in charge of accounts, correspondence, and the work
of the Division generally. The maximum personnel might consist of about 28 chain sur-
veyors with four superintendents, one or two clerks according to strength of division, 15 field
examiners with four superintendents, 18 plotters and tracers with one superintendent, 15
draftsmen with one superinteadent, 12 computers with one superintendent, and 32 chainmen.
There are also six boys assisting the examiners. The rate of pay of surveyors is from three
shillings and six pence to seven shillings a day ; and of examiners from four shillings to seven
shillings and six pence a day.

23. The above would have been the composition of the division for the original 25-inch
or cadastral surveys, now completed for Great Britain, but still proceeding in Ireland.
During the acceleration of the Survey from 1880 to 1890, above alluded to, it had to be
nearly doubled, and each Division bad two officers. The Division Sergeant, plotters, clerks,
draftsmen, and computers, abcut 50 in number, are office men; the remainder are the field
men always in the country, each section of seven or eight surveyors and chainmen, and each
section of four or five examiners, being quartered successively in the villages most convenient for
their work, and working up to a radius of four or five miles before moving to the next village.

24. The Division Office for the 50 office hands 1s established in a provincial town, selected
for central situation as to the work, good railway communications, and facilities for getting
accommodation. Large manufacturing towns are generally avoided on account of the greater
cost of living and the greater difficulty of recruiting locally on low rates of pay, the boys and
lads required for the office duties. A division thus established is not moved except when
absolutely necessary ; frequent moves disturb the work and the men, and lead to expense to
the public and everybody else.

25. The course of the work is as follows :—

The Division Officer receives from the Officer Commanding the Trigonometrical Branch the
lengths of the sides of each triangle as computed, and a diagram shewing the positions of the
trigonometrical stations: the former he keeps in the office, the latter is sent to the
Superintendent of chain surveyors, who “ restores ” on the ground, if they have been removed,
the wooden poles showing the trigonometrical stations.

Each ‘“ chain surveyor ” chains the three sides of the triangle, and his measurements
are sent to the office and compared with the computed sides; if they do not come within 2
links in 1,000 of the calculated sides, he has to re-measure them until they do, and similarly
with all the interior lines which he measures, if they do not fit inside the triangle, when laid
down on the plotted plan, they have to be remeasured. The surveyor then finishes the survey
in his field-book of all fences, streams, houses, etc., which fall within the triangle.

The field-book is then sent to the office, where the details arc all plotted on the plan in
pencil by boy or lad “ plotters.”

When the plan, 3 feet by 2 feet, has all been filled up by the various triangles, it is

traced in 6 sections, each one foot square, by other lads called « tracers,” fences in black,
water in blue, and houses in red.

The six traces are then sent (several months ufter the chain-surveying) to the “ field examin-
ers” who have by this time succeeded the surveyors in the village. They check on the
ground every fence, stream, house, ete., collect the names and write them, etch the houses and
the water in red and blue, classify the roads and collect from local authorities all interesting
information (such as antiquarian) which they can find. The completed tracings are sent to
the office, where the “ draftsmen ”’ pen in ink all the details shewn on the tracings on to the
plotted plan over the pencil plotted lines, and the “ stampers ”’ and “ typers * stamp all trees,
etc., and type all names on the plan, which is then finally examined by the plan examiners.

The * computers’” who are also boys or lads, compute the area of each enclosure mecha-

nically by sliding scales, and the areas are stamped in acres and decimals of an acre on the
plan of each enclosure,
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The Division Officer then takes the finished plan to the ground, and checks all the details
in the way he thinks best, making any minor corrections himself, and if he finds any doubtful
ot wrong work of any extent he sende the Division Sergeant or a epecial examiner to test it
and correot it before punishicg the defaulters.

He then signs the plan as correct, and sends it to the Levelling Officer (another special,

branch) to insert on it the levels. The latter sends the plan to Southampton, where it is again
closely examined in every respect as to details, areas, names, etc., and as to whether it is up
to the survey standard and orders, and suitable for reproduction.

It is then returned to the Division Officer with the remarks of the Southampton Exam-
iner. The Division Officer returns the mnap to Southampton with his replies to the remarke, and
it is then put in band for reproduction.

It will be seen that the leading principle of the whole system is division of labour,
partly for economy, and partly because the men employed on the various duties act as checks on
each other.

26. There is of course no analogy between the minute and laborious accuracy required
for the above cadastral work and such work as the topographical maps of the ludian

Survey. But there may be some analogy ss to the method of expansion, when necessary..

When the Home Survey had to be doubled, it was entirely done by training men in the
Department itself and filling their places by young recruits who were themselves to be trained.
There was no increase or hardly any in the superior staff of officers. Some 12 Royal Engineers,
Subalterns or junior Captains, were given by the War Office for the Field Divisions, and a few
clerks had to be taken on to deal with the accounts for a much heavier expenditure. In all
other respects the administrative staff remained as before.

27. All work done in Great Britain on cadastral plans is now  Revision ” and not
new survey. The method followed is o cut up an impression
of the 25-inch or 6-inch map into 6 cards, each about 1 foot
square, and correct on the ground in red the altered details, or supply in red the new details.
The corrected cards are then traced in the Division Office for zincography. The men who
correct the maps in the field are called * revisers,” and practically work like the
“ ¢xaminers ’’ above mentioned in the description of cadastral surveys.

28. But sometimes the printed impressions are distorted by the expansion or contraction
of the paper so much that they could not be used for the revision. In this case the original
manuscript plan is taken, which being on better paper is nearly true to the propersize of the plan,
and it is helio-zincographed to the correct scale. Red helio-zincograph impressions are then
taken on tracing paper, aud are cut to the size of §th of the plan, as in the case of the cards,
but each tracing is provided with a cousiderable margin. The field “revisers’’ use these tracings
for revising and correcting the work in the field. A blue impression is also taken (dry, like
the red tracings, so as to measure correctly) from the helio-zincograph plate, and becomes the
revised manuscript plan. When the field revision is complete, the corrections on the red tracings
are transferred to the blue manuseript plan, and the whole of the latter is penned in in black
suitably for reproduction by photography. The areas, etc., are then dealt with as for the
cadastral original maps.

29. Those 6-inch maps which have been originally reduced from the 23-inch maps are
revised by reducing the revised 25-inch maps to the 6-inch soale in the usual way by
photograpby.

30. The revision of the 1-inck map is done by the reviser taking with him to the ground
the latest edition of the 6-inch map and also an impression of the unvevised l-inch map.
He shews on the 6sinch impressions all the alterations or additions since the last survey, but
only so far as they affect the detail shewn on the l-inch map. He also, if necessary, marks
new or important names, or names which should be omitted, and marks cuttings, embankments
and all others details required to be shewn by symbols on the 1-inch map.

The corrected 6-inch impressions are then passed to the l-inch draftsmen, who mark on
one impression, called the * erasure sheet ” all the detail wbich has to be removed from the
copper plate, and on another blue impression all additioos or alterations, Meantime a matrix
trom the original plate Lias been obtained by electrotyping, and on it all the obsolete detail
shewn on the erasure sheet is scraped off. A duplicate is then taken of this matrix, and
the new work is engraved on it. From this corrected plate another matrix is made, and from
the latter another duplicate which becomes the ‘printing plate ” for the revised map until
worn out. The other plates of the revised map are stored.

Revision of large scale maps.

The revision of ezgraved 6-inch maps is carried out in the same way.

31. In addition to the work above described, the Ordnance Survey has for many years
trained and held in readiness for duty a certain number of officers, non-commissioned ~officers
and men of the Royal Engineers, to be available for purely topographical work in any part
of the Empire. This work is of the same nature as Indian topographical work. The officers
are required to go through a course of a month or two of Astronomical and Trigonometrical
worl, and a section of men uoder an officer is sent every year to a hilly district in Wales or
Scotland to carry out a small scale topographical survey. These topographical sections have
furnished most of the men required for small-scale surveys of Mauritins, St. Helena, Sierra
Leone, and in South Africa ; and for the Boundary Commissions (under the Colonial Office)
near Yola and Lake Chad (Anglo-French) ; near the Zambesi River (Anglo-Portuguese) ; near
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Lake Victoria, East Africa (Anglo-German) ; and the Anglo-Liberian Commission, About 20
non-commissioned officers and men are almost permanently employed on such duties abroad.

82. As to the organisation of the Indian Survey for carrying out an enmtire revision
of the topographical maps of India, I shall first deal with the
proposals which have been made by Colonel Longe. The
first of these is contained in a diagram and attached memo-
randum, dated the 20th instant, in which he suggests that the whole of India should be
divided into four Cireles, as they are termed here, in cach of which he would place a Survey of
India.Oflicer who might be called Superintendent, Northern, Western, Southern and Eastern
Circle, these Circles being shown on the diagram which accompanies the memorandum. These
officers would be immediately, under the Surveyor-General. He would have ome Surveyor-
General, and also one Depaty Surveycr-Gemeral who would be the Surveyor-General’s
Deputy, and act for him in all routine matters and duties, such as Deputies in other Departments
carry out. Under each Circle Officer he would place four parties. He then gives his reasons
for suggesting his scheme, one being that an officer of high rank on the Survey would be in
permaneunt communication with the local authorities in each Circle; and adds that he would
not recommend attaching reproduction offices to the Circle head-quarters, as there wounld not
sbe sufficient departmental work to occupy them permanently, and he thinks it has been
fairly conclusively proved that extra-departmental work is destructive of Survey efficiency.
He also adds that in each group or circle he has no doubt that an extra establishment will
have to be kept up for special surveys. As regards the United Provinces and Bengal and
similar areas in other parts of Iundia, special arrangements for revision would have to be
made, because it would be quite unnecessary for the revision of those areas to have large
partics, such as he has suggested elsewhere. What is more required there in his opinion,
13 a number of intelligent surveyors or provincial officers to be placed at the disposal of the
Circle Officers for this class of supplementary survey. He also suggests the importance of
increasing the number of levels throughout India, and gives what his estimate is of what
ought to be done in that respect. And we have, in addition to the above, Colonel Longe’s
evidence at Caleutta on 7th February.

33. I must at once say that my opinion is decidedly against this proposal to divide the country
into four big areas, each under an officer of high rank who
would be permanently in communication with the local
authorities for that avea. I think the work which the Com-
mittee has to deal with should be treated entirely as one whole, and that it should be earried
out directly under the superintendence of the Surveyor-General and the Government of India
without the intervention of any intermediate officer of high rank or of the local Governments.
The work is a special work of very great extent, and in my opinion, it will require the utmost
concentration of the whole of the strength of the Survey Department to carry it out. What
I mean by concentration is, that during the next 15 or 20 or 23 years the whole attention of
the Surveyor-General and of his office and his staff, should be directel to carrying out this
work of revision. Otherwise, in my opinion, there will be difficulties constantly arising.
These officers of high rank in the four Circles detailed, will probably, in communication with
local authorities, discover what in their opinion is most urgent and necessary local survey work
apart from the topographical, and they will bring the whole of their influence to bear upon
the Surveyor-General to carry out such special work in those districts. The result would pro-
bably be that the whole programme of the revision of the topographical maps of India would
be most seriously interfered with. I may perhaps state what was done at home in two cases
which bear some resemblance to this work of revision. The first was the acceleration of
the cadastral survey between 1880 and 1890, in order to complete the cadastral survey of
Great Britain in ten years instead of in 20 years. This involved nearly doubling the strength,
and is the case previously mentioned in connection with the work of the Ordnance Survey.
The system adopted was to make a careful estimate of the strength and cost requived to
complete the survey in 10 years : the total area was then divided into the number of areas or
blocks for which Field Survey Divisions were available, each of these blocks of approximately
equal area (allowing for difficulties) tvas allotted to eaoh division ; and the divisions were
then instructed to recruit up to the sirength required—in most cases about double their
original strength. Each officer and division knew what they were expected to do. At the end
of the work there bad of course to be small adjustments between the work of the divisions,
some being quicker and some slower than the estimates ; but as a whole the work was dome
within the time ordered and within the cost, and as accurately as before the acceleration began.
The cost of the work was over a million sterling, and the number of new plans which bad
to be prepared was probably from 20,000 to 30,000. The second instance was aboat 1892,
when the Ordnance Survey was called upon to undertake the entire revision of the whole
of the cadastral maps of Great Britain within 20 years. At that time the same system was
adopted. The whole of the country which would have to be surveyed, so as to bring up to
date every map within 20.years’ interval since the last survey, was divided into a number
of areas or blocks corresponding with the vumber of divisions which were available to carry
out the revision, TIn this latter case I cannot say what the oltimate result will be, because
the work will rot be completed umtil 1910; but up to the time when I left the Survey,
when about one-third of the work had been completed, the progress had been such as
absolutely to ensure its completion, if mnot interfered with, within the time and cost
estimated '
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Tn both of those instances the Government of the country imposed tasks upon the
Director-General of the Ordnance Survey, and having granted bim the necessary funds,
as estimated by himself, they expected those tasks to be carried out. But they had fo, and
they did, hold bhim free from all outside local influences, however powerful, whether of towns
or counties.

34, I think that for the considerable work of the revision of the topographical maps of
the whole of India, the same principle should be followed by the Government of India and
its Surveyor-General ; and I also think tbat in ecarryiog out the work there should be- no
intervention of officers of high rank between the Surveyor-General and the officers pf th_e
parties who are to carry out its details, because in that case the concentration, which is
absolutely necessary, will probably be thwarted, and delays will arise. There should be no
approach to divided respousibility.

35. The next point, in which I differ from the Surveyor-General is as to bis opinion
that periodical revision should not take place, I think it is
absolutely essential for the due performance of this work
that periodical revision should take place.

[ Colonel Longe ncw explains that, although he differed from the previous Committee in
that he did not recommend separate revising parties for different provinces and in that he
objected to laying down any hard and fast rule for the periods of revision, and in that he
thoucht revision must follow the opening up of the country such as districts like the
Punjab, yet later on in his evidence he stated that he would accept a period of about 15 or 20
years as a period for general revision, while certain areas would possibly have to be revised
more frequently.]

36. As to this opinion of Colonel Longe’s, my own opinion is that it will lead to great
difficulties to depart Irom the prescribed periods of revision. The interpolation of certain
surveys in particular districts, which may have greatly altered, will in the first place mean
patehy work all over the country. One district having a survey made within the last year
may adjoin a district which may not have been surveyed for 14 or 15 years. It is inevitable
that portions of sheets in those two districts should overlap each cther, and consequently even
in a single sheet of the standard 1l-inch map of India, there will be patches of survey made
at two entirely different dates. I think this is a highly inconvenient result for any general
survey of the country.

47. In addition, it is manifest that the special taking up of such surveys must interfere
with the general programme of the whole scheme. The Surveyor-General himself will be placed
in difficulties. Before this schemeis undertaken, it is quite clear that it will fall to the
Surveyor-General to make a most careful estimate of the strength of bis parties and their
cost, in view of the fact that he will have to carry out the revision of these surveys within the
period that may be defined by the Government of India. If he hasto undertake work
such as he now proposes, it will clearly throw out the estimates of strength, progress and cost
which must be made at the beginning of the work. The result will be that the whole execution
will become uncertain. Further, it appears to me that a good deal of the absolute necessity,
which, the Surveyor-General seems to think, holds good, for having certain areas surveyed, or
re-surveyed, more frequently or earlier than others, is more or less unfounded and imaginary.
Special districts have already in India remained often, for much longer periods, without being
re-surveyed or the maps being brought up to date. Should the delay cause great incomveni-
ence in any particular areas, it is hardly to be supposed that the local officers will not be able,
with the means at their disposal, to amend those maps sufficiently for their immediate purposes,
and sufficiently well for these maps to remain useful until the general period of revision comes
round.

38. As to the periods of revision, the Committee knows that the periods which have been
laid down in Great Britain are 20 years for cadastral surveys
‘ and 15 for topographical surveys, although I have never
heard who first proposed these rather arbitrary spaces of time. Judging from personal
experience, I think these pericds are for Great Britaiu unnecessarily short. But I mu:t
stipulate that 1 cannot give, with any confidence, an opinion in the case of Iundia from
want of perscnal knowledge of that country. What I observed at home was that the
original cadastral survey of certain agricultural districts in Aberdeenshire, with which I am
intimately aequainted, was made about 1867. The revision of that survey took place about
1900 after an interval of 33 years. The revisers of the district had not the slightest diffculty,
wfter those 38 years, in making all the corrections that were necessary, not ouly as to roads,
streams or large and important features, but as to every agricultural fence over the whole dis-
trict. In fact the original maps were for all practical purposes sufficiently good even after that
long interval, and might have remained so for several years longer. Therefore I would sug-
gest, and itis merely a suggestion, that it should be considered whether the period of revision
of topographical maps adopted for India might not be lengthened beyond that laid down by
the previous Indian Survey Committee of 1904, and certainly up to 20 years or even to 25.
One reason for this propocal 1s that the Brst revision must inevitably be much heavier and more
expensive than any subsequent revision, and it is therefore desirable to relieve the tax-payer
by distributing over a longer time the heavy cost which will be required for this first revision,

39. With reference to special revisions, the only case I would admit would be that of rail
Revision of special features. ways, under the method adopted at home,
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There the Board of Trade notifies to the Ordnance Survey the opening of any new rail-
way or new railway station. The Survey at once sends a reviser to survey it, and when this
has been done, it is engraved on the copper plate of the 1-inch map. This is necessary for mili-
tary considerations. I suppose in India the local Government would make the notification.

As to new canals, personally T would not specially revise them merely for civil purposes
because Irrigation officers would have their own plans; but if the Military Department
required it, I would specially revise them before the usual revision of the district, This, however,
is peculiarly an Indian question, which should be left to the other Members of the Committee
to decide. The special revision, either of railways or canals or of riverain areas, would not in-
terfere with the principle of periodical revision.

40, With reference to the above statement, I have prepared two diagrams and memoranda,
which, perhaps, will indicate to the Committee the general
lines upon which I should propose that the revision of the
topographical maps of India should be carried out. The first method proposed is by dividing
the country up merely into a number of blocks, corresponding to the number of parties which
may be available for the work, the whole of these parties to work directly under the orders of
the Surveyor-General. But as it appeared to me that possibly some of the members of the
Committee, with their superior knowledge of local conditions in India, might prefer that the
parties should be detailed more in accordance with the areas of provinces, in so far as that can
be done without seriously affecting the area allotted to each party, I have followed that method
in the second diagram and memorandum now submitted. I must premise that under this
method as well as the other, no provincial orlocal interference with the revising officers should be
allowed. I must also premise that the only object of these diagrams and memoranda is to
indicate to the Committee what my ideas are on the subject. They have no pretensions to the
slightest accuracy as to the extent of the areas—these would have to be worked out in detail.
My sole object is to indicate to the Committee what general direction the revision might take.
And it is probable that when we are informed as to military requirements, fthe details would
have to be modified, especially in the North- West,

41, The Committee on looking at the diagrams, which have been produced, have at once
raised the question how far the Surveyor-General of India
could start, within any reasonable time, the revision of the

Proposed organisation for revision.

Proposed number of parties.

whole of India by 16 parlies.
Of course it is understood that the number of parties which I propose, namely 16, may

not be the final number decided on ; but 1 must point out that, as far as I can judge, the Sur-

veyor-General of India has at the present time a nucleus, smaller or greater, for providing that
number of parties.

For 1 find that the number of parties enumerated in the disposition list of officers of the
Survey for the 1st of January 1805, as at present available, is 20, from which I suppose must be
excluded Nos. 4, 5, and 6 employed on the Cadastral Survey of Bengal, No. 7 on Burma
Cadastral, and No. 8 on United Provinces Cadastral. The balance would be 15 topographical
parties. Further, there is the poseibility of dividing the larger parties, if necessary, such for
instance as the two which I find employed on the North-West Frontier, namely, Nos. 11 and
15, which together are stated to cost about £20,000 sterling & year, and from which it should
be possible to form the nucleus for a sixteenth topographical party. This would make avail-
able my proposed 16 parties.

42, Tt is of course understood that all the parties would not be up to full strengh for a year
or two, but would have to recruit up to the necessary strength, which I have not attempted to
define, But if I am right in estimating, as I do in the memoranda, the average rate of pro-
gress of a party of present strength on revision at from 3,300 to 4,000 square miles a season,
(and T think the evidence we have heard practically justifies this estimate) then I consider
that the 16 parties which I propose would be sufficient.

43. As to the best method for adding to the strength of the parties, an addition which will
no doubt be necessary, I must be equally diffident. ButI
bave already explained the method followed ;in England,
where every division reeruited for itself in its own locality, and if that method is practicable
in India, then thecourse which I propose of establishing parties for revision all over India
would surely be favourable to it; parties in the North-West would recruit there; those in
Burma Burmese; in Madras Madrasees; and so on, and every man would be trained
in his own party. Such a proposal as that of the Surveyor-General in his further memorandum
on training, received 20th February, namely to establish training schools for several years for
from 50 to 130 surveyors in each of his four Circles would never have occurred to any one at
home. If, as is quite possible, half of lhem turned out failures the cost of their instruction
would be pare waste, He gives no estimate for this apparently extravagint proposal. We
found at home by experience that a large number of town bred youths, whose educational
qualifications were excellent, were entirely unsuited for the general work of the Survey. So
long as they could be kept in the office, they were suitable, but when sent to field work, many
of them were found either physically unfit or unwilling to undergo the hardships of bad wea-
ther, frequent moves, and  inferior accommodation. These considerations must apply with
even greater force in India, and I would suggest to the Committee whether the Surveyor-
General should not be asked to consider whether the system of obtaining recruits locally, under
conditions which I Lave pointed out, that is to say, dividing the whole of India up into areas,
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where all the parties would be working presumably amongst similar races, and would have to
deal with similar Janguages, could not be followed with greater advantage than organising and
maintaining several large schools for surveying, which it must necessarily take a long time to
organise, and the pupils at which may possibly turn out less satisfactory than recruits who
could be locally obtained from among the country population. '

44.. There is one class of officers employed on the Survey of India which is gntxrely new

- to anybody who has not been employed on Indian Surveys,

Provinoial officers. 17 that is the class of * Provineial officers.” Sometimes

they are talked about as being necessary for traversing or trian gulation work on which & Cor-

poral or acivilian would be employed at home on pay not exceeding 8 shillings a day as personal

workmen ; on the other hand I find from the “ Green book ” that many of the semiors get

- from Rs. 400 to Rs. 650 a month salary, or from £320 to about £520 a year, which would lead

to the supposition that they have the status of officers. Either the juniors are much underpaid

as officers, or the seniors are much overpaid as personal workmen. Being therefore still igno-

rant as to what functions they are supposed to discharge, what their qualifications are, and how
they perform their duties, I must for the present pass by this branch of the subject.

45. 1 agree with Colonel Longe’s proposal that there should be two Imperial officers with

every field party, it being understood that a substantial ine

Two officers for each field party. /o2 chould be made in the size of party. Supposing for

instancc that one officer suffices for the superintendence of a party costing £10,000 per annum,
the party commanded by two officers should be required o be increased in number correspond-
ing to an annual expenditure of at least £15,000.

46. So far as the office at Caleutta is concerned, I agree with Colonel Longe that he

_ should be relieved from any restrictions on the promotion of

Restriotions aa o pay. subordinate employés up to whatever maximum rates of pay

may be fixed by the Government of India. The rule at home is that the Director of the

Survey can employ or promote any civil assistant or labourer up to 10 shillings per diem and

any engraver up to 15 shillings ; above these rates he muet go to the Parliamentary head of
the Department.

He is of course limited by his fixed annusl vote: and he is also strictly limited as to the
placing of civil employés on the pensionable list for which he can only recommend when
there are vacancies. But he is not cramped, as the Surveyor-General says he is, by vexatious
restrictions as to sections, classes, and fized establishments for men or lads on the lowest rates
of pay.

47, There is one difference between the system of the Ordnance Survey and that of the
Indian Survey, in that the former makes it easier to advance
recruiting, because as a rule its recruits are required at first
to learn only one duty, although, as their service goes on, they are always, if found capable,
advanced to higher duties. This point particularly struck me at Bangalore in the case of the
eight lads who are now under instruction there. Some of these showed superior capacity for
computations, others for delineation of the ground, and so on. It is plain that the instruction
of such lads in several duties simultaneously must be more difficult and slow than if they were
required to learn only one at a time. I would suggest, as a point for cunsideration, whether the
principle of division of labour could not be extended on the Indian Survey. One question
might be whether some of the officers employed in the Trigonometrical Branch could not be
employed on carrying out the minor or tertiary triangulation which is now carried out by the
field parties themselves ; and a similar question may 1o future arise whether the officer who is
in charge only of tidal operations and principal levelling should not be called upon to superin-
tend the minor levelling operations which, all the evidence appears to show, are largely required
over most of the area of India.

48. As to the scientific portion of the Survey of India, it has hitherto been one of its most
creditable features ; and indeed, practically, until the compara-
tively recent commencement of geodetic operations at the Cape
under Sir David Gill, it was for several years left to India alone to represent the whole of the
British Empire in that particular branch.

49. With regard to the employment of natives, as compared with Europeans, it is impos-
sible for me to give any decided opinion owing to my ignorance
and inexperience of the native character; but I may perhaps
say that I have on several occasious been struck by what appeared tome the adaptability and
mechanical skill shown by many of those natives who are employed as personal workmen in
the field and in the offices. As to their qualifications for superintendence, I can say nothing.

50. In accordance with the prineiples which I am advocating, of concentration and central-
isation in carrying out the revision of the topographical maps

Surveys other than topographical. of India, I should be in favour of authorising the Surveyor-
General to withdraw every available topographical surveyor

under bis command from all duties outside that of revision, and to employ them upon that
work alone ; but this would not apply to the surveyors employed on the Cadastral Survey of
Bengal. Forest surveys, on the other hand, on which I
understand some of the best of the topographical surveyors
are employed, should certainly not be excepted. These surveys should be carried out as part of
the topographica] map of India ; and the Forest Department, if it considers the continuance of

B
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additional or epecial survey work urgent and indispensable, should be required to train its own
staff for its own immediate purposes.

All municipal surveys should be handed over to the local authorities. All cantonment
Manicipal surveys. surveys should be handed over to the military authorities, it

Cantonment surveys. being assumed that Commanding Royal Engineers will be

provided with the mnecessary funds for carrying them out.
The Surveyor-General should be relieved of all labour and responsibility as to these two
classes of survey.

]

51. I have always held the opinion that it is correct in principle that tbe Surveyor-
Cadastial surveys. General of India shculd be in charge, so far as the

. methods of carrying out the work are concerned, of the
cadastral surveys of India. But as the subject is a very wide one, and as there are

serious difficolties to be considered, I reserve my opinion on the subject for the present ; merely
observing that the superintendence of both the topographical and (in 2 modified way) of the

cadastral surveys of India does not seem to me to be a task too heavy for one man to
undertake. -

52. I think the Committee will have to seriously consider the question of the method of
One-inch maps production and the scales for the Survey maps of India. I first
’ raised this question conversationally at Madras on 13th
Janaary ; and at Poona on the 23¢d of January I asked the Committee to consider the follows
ing alternatives, namely—
(1) Publishing 1” and §” maps by copper-plate engraving.
(2) Publishing maps by photo-zineography.

Up till then T think the Committee, including myself, had generally uuderstood that the
prescnt scale, namely 1-inch, and the present mode of reproduction, namely, photo-zincogra-
pby, should be continued for the topographical maps of India. But on the 27th January
in Bombay I read a paper to the Committee to the effect ihat after a careful inspection
of the standard l-inch maps, partly on board the R.I.M.S.  Bhamo ” and partly
at Madras, 1 had come to the conclusion that the 1-inch topograpbical maps of India
are not only out of date and require revision, but are also defective in bill features, in clearness
of definition and in the amount of topographical detail which they show ; and that the
size is inconveniently large. T think the primary defeot is the .method of reproduction by
photo-zincography, that being the method most unsuitable for the reproduction of small scale
topographical maps. There were also amongst the old maps many cases of incomplete sheets.
Also the presumptive contours representing the bills were often not contcurs at all, but hachures
differiog in style in different sheets. There were no symbols of classification of roads, while
there were practically no levels. ln manyof the recent photo-zincographed maps similar
defects appear, and in fact it appears from the evidence recently given before the Com-
mittee, that, even in the case of surveys of recent dates, incomplete standard sheets containing
modern gurveys have been completed from surveys 20 or 30 years old, a defect in a topograph-
ical map which I consider to be fatal to its usefulness. It seemed, therefore, clear that
during thbe revision, the whole of the existing standard sheets of Indiz, with the possille
exception of those of Bombay, would have to be redrawn and that the Committee ought,
therefore, to consider the question of reproducing those maps by copper-plate engraving.
As to Burma it is admitted that its 1-inch maps, which are the most recent maps of the Survey
of India, are a considerable improvement upon those produced at earlier dates. I also at that
time raised the question whether the Committee had any objection to publiching maps on the
3-inch scale. Considerable discussion arose upon this point, and some of the members of the
Committee were strongly opposed to the 3-inch scale being adopted for any of the topographical
maps of India. It i1s only fair to say that no memberof the Committee would propose
changing the scale of the general lopograplical maps of India from 1l-inch to 4-inch
to a mile, except for exceptional areas, sparsely populated, difficalt of access, costly to survey,
or pestilential as to climate. There is a general agreement among the Committee that for the
great bulk of the area of India, the topographical map should be on the scale of
l-inch to the mile. The principal question, therefore, remaining is how these maps are
to be reproduced, and it is necessary that the Committee should come to some general
decision on this point as soon as possible in order that it may be referred to Colonel Grant
for his opinion asto the relative cost of reproduction by photo-zincography and by either
engraving on copper, or by the new system of photo-etching which has recently been to &
large extent adopted for small scale maps at Southampton.

53, As to the general character of the exicting maps, I have only once had an opportunity
of taking any of them out on the ground, namely, at Darjeeling on 12th February. I should
wish to point out to the Committee, on the map itself, some of the points which occurred to me in
that examination. The sheet is No, 270 ¢ Bengal Survey.” The date of publication is 1901,
but the surveys were made from 1869 to 1883, The style of printing is, therefore, compara-
tively recent, Apart from the rough, coarse, and badly defined lines inseparalle from the
defective mode of reprodnction, there are two defects of the map which appear to be inexcus-
able from either the soldier’s, the traveller’s, or the naturalist’s peint of view. The lower part
of the map shows part of the plains of Bengal, and the upper part shows part of the lower
slopes of the Himalayas. The latter are covered by an expanse of dense forest, the former are

“open except for a few scattered trees. The line between the two on the ground is perfectly



51

clear and distinet, The nrap ehows the few scattered (rees on the plains, but in the dense
forest not a single tree ; the country might be like the open downs of Sussex, Higher up the
slopes the same misrepresentation contiuues. Large areas have been cleared and planted as
tea gardens. The tea gardens and dense forests surrounding them are shown on the maps
cxactly alike, that is, as all open ground. The other defect is that owing to the fact that in
some cases roads are, as is natural, run by the engineer as nearly as he can carry them along
contours, it is almost impossible to follow the course of the road except by the very eclosest
and most detailed inspection. The main point, however, is as to the reproduction of the maps.
54. There have been dcubts expressed whether it would be possible to alter the system of
. . reproduction in favour of the method by copper engraving on
Engraviog of the L-inch maps.  0050nt of the great difference of cost, and also the great
difference in the time of execution, which would be involved if the better method were adopted.
I think myself that both difficulties should be faced in preference to leaving India with what
is one of the most inferior forms of topographic map in the world. Colonel Grant has estimated
that, including the cost of outline-engraving, brush drawing, and the engraving of the hill fea-
tures, the total cost of an engraved map on the l-inch scale would amount to not more than
about £500,000 for all India, or £20,000 a year for a period of 25 years. The question, there-
fore, for the Government of India would be whether, for the sake of saving a sum of £20,000 a
year for 25 years, they would sacrifice the quality of the whole standard sheets of India nob
only for those 25 years, but for the whole of the future.
55. The system called photo-etching is now largely used in Southampton in the production
Ph . of emall scale maps, and might possibly reduce the time and
oto-etching. . . .
cost required for engraving on copper the hill features of the
standard sheets. Perhaps Colonel Grant may be able to say whether the adoption of that
method would lead not only to saving of both time and cost but also to the production of a
satisfactory 1-inch map. He will no doubt state what are in his opinion the advantages or
disadvantages of adopting that method.

56. I should be inclined to say that the cost of reproducing hills by photo-¢tching would
vary between a half and a quarter of the cost of engraving. The time also that would be
necessary would be in the same proportion. My experience leads me to think that photo-etching
is more suitable for emall scale maps where the hill features are marked in elevation than at a
small incline. On the 1l-inch scale, specially where the slopes are long and uuniform, I do
not think the artistic results are quite satisfactory. 1 have never obtained really satis-
factory results from half-toned hills in undulating ground where the features are mnot well
marked. ,

57. After Colonel Grant’s discouraging reply, probably the Committee will consider that it
is unnecessary to prosecute further, at present, the question of the adoption of any other
photographic methods of reproducing the 1-inch maps in India than the methods of photozinco-
graphy or helio-zincography, and the question of photo-etching will have to wait meantime.

58. As to engraving the l-inch map, it is practically certain, after Major Bythell’s
evidence, that at least part, if not all, of the work would have to be carried out in England
either by contract or by assistance from the Ordnance Survey. Probably all the Calcutta
engravers, or most of them, will be required for the engraved 4-inch map, and other necessary
work.

59. As to the question of a temporary cheap map as a substitute for a copper-plate map,
I should be entirely opposed to it. 1t would be uneatisfactory
in itself, and would probably lead to delay in the ultimate
completion of a satisfactory map, as well as to useless expense and loss of time. The organi-
sation for carrying out in successive years the publication of the maps, as they are revised, will,
however, have to be considered by the Committee.

60. With regard to the existi{ng atlas sheets of India, I have carefully examined several of
. . them, as published for different parts of the country. The

The i-inch Atlas sheets of India. y, " iy many cases been so wellpexecuted, that it i'g’ la,ment)-,
able to have to raise any objection to their continuance as maps of the country. But 1 am
Jbound to say that, taking them asa whole, including specially the latest maps, I have come
to the conclusion, which apparently from what we have previously heard the Surveyor-Geuveral
had already come to, that, owing to the immense number of erasures required, there would be
little, if auny, saving of time and cost by revising them, and that the preparation of a new
{-inch map of India should be undertaken on the general lines which have been adopted in
the sheets called degree sheets, some of which we saw in
. i Burma. But I am decidedly opposed to the temporary
production of an inferior map by photozincography on this small scale, and I think it should
be stopped. My reason is the same as 1 have stated in the case of temporary 1-inch maps,
namely, that the temporary map itself is generally unsatisfactory, and may probably lead to
delay in the production of the best kind of map. There ought also to be little dilliculty in
the Calcutta staff of engravers keeping up the }-inch engraved map so as closely to follow
the revised standard sheets, if they are not diverted to other work,

61. The Committee is aware that, since I first formally brought before it the subject in Poona
and Bombay in January last, 1 have always advocated the adop-
tion by the Committee of the method of copper-plate engraving
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as the best method of reproducing both the Indian l-inch and the Indian 4-inch maps.
As to the latter, I think the Committee has practically agreed to that method of
reproduction,

62. And they also agree, I believe, in thinking, as I suppose most other people thinlk
who have studied the subject, that the method of copper-plate
engraviog for topographical maps is in itself superior to any
other method. Yet the other members of the Committee, as I understand, have hitherto been
decidedly opposed to recommending the adoption of that method, because they consider that the
consequent cost in money and expenditure of time would be excessive. 1 am myself, on the
other hand, of opinion that the Commiftee should recommend that India should in future be
provided with the best kind of 1.inch map, and that is an engraved map, and that if England,
France, Germany, Russia, Switzerland, and the United States can afford to expend, as they
have expended or are expending, the money and time necessary to provide themselves with the
best kind of map, it will be difficult to show that India cannot; that it will be still more
ditticult to show that the comparatively trifling annual outlay required for this object will be
greater in India than in those countries, in propdrtion to the sums expended in lndia upon
military defence, civil administration, education, public works, in short upon all objects which
constitute good government ; that nothing has appeared more clearly from the evidence given
before us than that for those objects of good government good maps are a practical necessity ;
and lastly, that, if the present opportunity islost for substituting in India good maps for bad,
no other opportunity is likely o recur.

63. The Committee will remember that in Caleutta in the end of February there was a
somewhat sharp discassion between Colonel Grant and myself
on this subject of copper-plate engraving. I adhere to the
. ) o opinion, which I then stated to Colonel Grant himself, that
however high his authority i8, and it is admittedly high, on the subject of what are called
the “ process” methods of preparing maps, which mostly depend upon photography, and
which form by far the largest proportion of the maps published by the Survey of India,
yet his opinion on the copper-plate engraving of maps
Grant's evidence at Calcutta on the ¢arries little weight, because he has admittedly never been
24th and 25th February 1905. in responsible charge of any such work, and has never
J.F. had much experience of it. I may add that during the years

. ) 1898-99 the pressure from the public was so great for complet-

ing the revision of the l-inch maps of the whole of Great Britain, that I took direct charge
of the Engraving Branch of the Ordnance Survey, numbering some 60 or 70 engravers, and also
entered into epecial arrangements with the outside trade for advancing its progress. I think,
therefore, that I can fairly claim more experience in that method of map-making than Colonel
Grant can claim. The Committee will also remember that at Calcutta in the end of February,
after the discussion which I have just mentioned, it was proposed that Colonel Grant should
obtain information on his arrival in England as to the details of the cost of copper-plate
engraving. Fortunately I demurred to this proposal, knowing Colanel Grant’s decided objec-
tion* to copper-plate engraving ; and I suggested that the Committee should, instead, themselves
# 1 do not mean by this to throw Tefer both to the Director-General of the Ordnance Survey and
the slightest reflection on his bond to Messrs. Jlalby & Sons, who are a long established firm of
Sfides. commercial engravers, for their estimates of the cost of the
4. F. work, This was done, and the results have now been reccived

by letter by the English mail received to-day. The same English mail which to-day brings
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these estimates brings also an estimate from Colonel Grant
in a letter addressed to the President. It amounts to
£1,382,000. In his original report written at Calcutta in
February, his total estimate for the copper-plate engraving
of the 1l-iuch standard sheets of India was 75 lakhe of
rupees, or £500,000. In his second revised report received
from Aden, his estimate is 69 lakhs of rupees, or £460,000.
He now sends this estimate from England, which amounts
to £1,342,000.

The ectimates which we have received from the English authorities to whom I insisted

The Ordnance Survey and Messrs.
Malby's estimates of cost.

that the question should be referred, are £497,000 from the
Ordnance Survey Office and £661,500 from Messrs. Malby &
Sons. The Committee will, therefore, bave to consider what

weight they can place on Colovel Grant’s estimates. Owing to the course which the
Committee followed, namely, to make references to England for themselves, there are ample
means for coming to a conclusion.
64. The Committee will also remember that I questioned at the time the basis upon] thc_h
' oavi Colonel Grant’s first estimate was drawn up, Damely, his
Cn?&?ttg‘:l:nz'eltl?:mtisévii(‘l:l?::ar;i: including the whole of the plains of India in estimating for
paragraphs 40-42. engraving the hills of India. This point will have to be
J.F. considered when the estimate of cost is considered later on.
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65. T will now turn to the subject as to which I last week asked the Committee to meet
to-day ; namely, the representation on the l-inch maps of
Mode of representation of the hill Tndia of the hill features. I am afraid it will be necessary to
features. give up the idea of representing hill features on those maps
by a combined system of contours and vertical hachures, which is the method followed in the
1-inch maps of Great Britain, and in some foreign maps. Colonel Kelly will remember that
the object we wished to arrive at was that those using the maps should be able 1o distinguish
on them slight elevations or slight hollows in undulating country, and that this object could not
be 5o easily attained by the wse of contours alone, as it could when vertical hachures are
used in addition.

66. But, in the first place, the estimates of cost which were received by telegraph from
England about the 23rd of March, considerably exceeded for the hill engraving the co§t
which had been expeeted. In the second place, the perusal of Major-General Waterhouse’s
report of 29th December last on the United States Survey, and an examination of the United
States maps, will probably lead to the conclusion that a system of horizontal contours, if well
engraved on copper for l-inch or }-inch maps, can represent the ground as effectively as is
necessary. 1 bave said above ““if well engraved on copper,”’ because I do not believe that, by
any other method of production, contours at close intervals on steep ground can be clearly and
effectively represeted; and of this fact the United States maps, engraved on copper, are
excellent examples. The third reason is that Colonel Johnston, the Director-General of the
Ordoance Survey, in a letter which I have received from him, mforms_mp that bis Depart-
ment will probably be unable to give much assistance to the Survey of Ivdia in the matter of
engraving, and more especially of Lill engraving by vertical hachures. The danger might thus
arise of recommending to the Government of India a method of work which could not practi-
cally be carried out.

For the above reasons it appears to be necessary that all representation of hill features by
vertical hachures should be abandoned ; and thus there will at once drop out of the estimates
for copper engraving the whole of the cost of the item of brush drawing of the hills amounting
to about £6v,000.

67, As to cost, both the estimates which we have received from the Ordnance Survey Office
and from Messrs. Malby, include the engraving of the hill fea-
tures by horizontal contours, while the maps of the United
States, of which I bave here two specimens, will indicate to the Committee the form of
engraving hill features which might be attainable for the 1-inch maps of India. I have also
at Caleutta, and have sent for them by telegraph, maps of France and Switzerland which have
the hills similarly engraved, and which the Committee might wish to see. They will then
have available the maps of at least three countries, which they can compare with the
existing 1-inch maps of India.

68, As to the various estimates of cost which Lave been received, I accept that of the
Director-General of the Ordnance Survey. In his letter he
. indicates, what is well-known, and what is also mentioned by
Colonel Grant, that there isa great difference in quality between the engraving done by
commercial firms and the engraving done by the Ordnance Survey. The quality turoed out
by the latter is universally admitted to be the best : and I assume that the estimate of cost
furnished by Colonel Johnston applies to that quality.

Two Iodian l-inch sheets, Bumbay No. 102, and Burma No. 440, were sent to both
the Ordpance Survey and to Messrs. Malby, as specimens on which to base their estimates of
the cost of the engraving; the Committee thought that the Bombay sheet was rather under
the average closeness of hill features, but that the Burma sheet was considerably 'over the
average for the whole of India. The mean of the two estimates given by the Ordnance
Survey for the two maps is, therefore, adopted, so that the estimate should not err in the direc-
tion of being an under-estimate. Colonel Johnston’s estimate for the complete Bombay sheet
is £99, and for the complete Burma sheet it is £184. The mean, therefore, is £142, and £142
multiplied by 8,500, being the number of standard 1” sheets for the whole of India, gives a total
cost of £497,000 as the estimate, or, spread over 25 years, an annual cost of about £20,000.

69. 1f, on the other hand, my contention is held to be a sound contention that 1,100
sheets amounting to, roughly speaking, 600,000 square miles, forming the mass of the plains
of India, ought, as to hill engraving, to be deducted from the total number of sheets, then an
amount of £112,200, representing the cost of the hills for those 1,100 sheets, would have to
be deducted from the estimate of £497,000, which would leave a total estimate of £384,800,
that is to eay, spread over 25 years, an annual cost of £15,392. It will, however, be safer,
as there may be many contingent expenses to be met, to adhere to the estimate of £497,000
or £20,000 a year for 25 years,

70. T postpone for the present any statement on the subject of the time required for the

The time required f . engraving of the l-inch sheets, because I have bad no time
tbe sheots | ¥ or engraTINE  properly to consider it, but I am quite ready to admit that it
o is an important subject, and I can even now goso far as to say

that it is absurd to suppose that if the Government of India goes to the Ordnance Survey in
England, or to one or more private firms of engravers in England, it could not by offering
the necessary terms obtain a sufficient nuinber of line engravers to carry out within a
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reasonable {ime any quantity of work required, especially as the work is limited to 150 or 160
standard 1-inch sheets a ycar. The difficulty of obtaining a sufficient number of men who
would be able to make artistic brush drawings of hills, and of engravers who would be
able to do artistic hill engraving by vertical hachures, is now entirely removed, as I have
stated above.

71. Probably the whole of the engraving of the 1-inch sheets will have to be dome in
England, and it is known to the Committee that up to about
1869, that course was followed in the case of the Atlas sheets
or }-inch maps. It willin any case be necessary that helio-zincographs or photo-zinco-
graphs should be prepared in India of the 1-inch sheets.

72, After the completion of the engraving of the maps, the printing would be of the
simplest deseription. Printing from the copper-plates them-
selves is never done. All printing is carried out by transfer
to stone ; and the only question which might arise in India is whether sufficient store accom-
modation would be available for the necessary number of lithographic stones, especially if
the Committee recommends that colour printing should be adopted.

78. It would be necessary that the plates themselves should be kept in India, and that am
electro-typing establishment should be provided for the head-
quarter office. )

74, Copper-plate engraving would of course be Impossible in the case of Trans-frontier
maps. They bave, if they are to be of any use, to be pro-
duced immediately ; they are more or less of a temporary
character; and the usually incomplete geographical information which they contain is sure to
have to be supplemented laier on. Copper-plate engraving is only suitable in the case of the
topographical maps prepared from exact surveys within India proper.

75. There is another very important engraving question which I do not think the

The il encraving on the Atlas Committee havetakeo up at all, but which they ought to consider.
sheots of Indie € They have decided that an entirely new series of }-inch maps,
reduced from the revised 1-inch maps, is to be substituted for

the present {-inch Atlas sheets of Indin. The latter have the hill features engraved by vertical
hachures ; so far as the Committee can judge, the work has been well done ; it has certainly
been done at a great expenditure of time and money ; and it would be lamentable if the results
should be entirely lost. Moreover, it will have been observed, from what has been said above,
that this kind of engraving is the kind for which, under modern conditiovs, it is most diff-
cult, if not indeed almost impoesible, to get competent and artistic engravers. ‘The art, in fact,
bhas almost died out. This question should be referred to the Surveyor-General of India for 2s
early a repott as he can furnish, as to whether the engraved hills of the old §-inch Atlas sheets
can be utilized for the proposed new }-inch degree sheets. There is in the last resort the
alternative of showing the hills on the latter in the same way as on the 1- inch sheets, namely,
by horizontal contours, which would on steep ground, have to be at intervals of at least 250 feet ;
but as above said, it would be lamentable to have to entirely throw away the old work, and it is to
be hoped the Surveyor-General can find some way of utilizing it. Even if the old brush draw-
10gs remain, which is improbable, they would not help much towards completing new engraving.

76. Another point which the Committee do not seem to have decided is that of scales for
survey. I think that in the case of all new topograplical
surveys in India, the scale of survey should be larger
than the scale of publication. This in India principally concerns the question of
making surveys on the 2-inch scale for maps to be published on the l-ioch scale, and
making surveys on the l-inch scale for maps to be published on the 4-inch scale. I
know mno ecountry in the world which produces its. maps on any other principle.
The first thing to decide is what the scale of publication is to be, and then a larger scale should
be adopted for the survey. But this rule would only apply to future surveysin India ; existing
maps muet remain. The reasons for the rule are two : firstly, errors of survey are reduced on the
smaller scale of publication ; and secondly, photographic reductions to the smaller scale make
better maps than direct reproduction on the same scale.
77. As to }-inch maps, I remain of the opinion which I expressed in February at Calcutta,
Half-inch namely, that the l-inch map must be the general topogra-
atl-ineh mars. phical map of India, and that that scale should not be de-
parted from in the case of any emall area ; but that the Committee should recommend that
if there are anywhere large areas, sparsely peopled, unlikelyto be settled, or of a character
approaching to a desert, or pestilential or malarious as to climate, or so _dlfﬁcult- of access as to
‘make a survey on alarge scale too expensive, then the scale of publication thould be }-inch
and the scale of survey 1 inch to the mile. There is no law of the Medes and Persians which
requires the adoption of any particular seale fora map, and there must be many districts in India
where the details to be shown, whether natural or artificial, are so few asto be capable of being
shown on the }-inch scale, which involves from a quarter to balf obly of the cost of the l-inch
and carrying of only a quarter of the quantity of maps by either the soldier or the traveller
who has to find his way across such districts. The whole question turns upen whether, with
the scale fixed apon, the size of the sheet of the paper upon which the map is drawn is large
enough {o contain the details which should appear on it. I believe that on this subjeet of
scale of maps there is a good deal of prejudice. Men generally stand up for the scale to which
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they bave been accustomed. I would add that our kinsmen across_the .Atlan!nc, wl.no are not
generally supposed to be fools as to the practical carrying out of their objects, including maps,
have adopted for the “ general maps’’ of the United States the scale of §-inch to the mile, supple-
mented for the more densely popalated districts by maps on the scale of 1-inch to the mile.

78. There is another subject which, I think, should be considered early by the Committee-
. It is in connection with the question which has been referred
Transfers of establishment. 4 1o Whether there should be a transfer of the head-
quarters of the Indian Survey from Calcutta to Dehra Dun. This involves the question of
moving the reproducing offices, and raises the question of how far any disturbance of the
existing conditions of reproduction might affect the rapid carrying out of the revision of the
1-inch topographical surveys. The move may be in itself entirely desirable, but it appears
to be possible, if nob probable, that if the existing arrangements for reproduction were upset
in the near future, much delay might be incurred in carrying out the propcsed topographical
revision of the maps of lndia; and it may, therefore, be desirable to postpone any such move
until that revision has been carried out.

79. As to the subject of symbols for the 1-inch and }-inch maps of Il’ldi%},_l should be
sorry, with my imperfect knowledge of the conditions of the
different Provinces of India, to lay down any fixed rules. I
think it ought to be practically dealt with by the two Indian Service Members of the Com-
mittee, namely, the Surveyer-General and Colonel Kelly. I have, however, two very strong
opinions on the subject. The first is that, when there is any doubt, the decision should lie
with the military authorities. ‘The second is as to lines of communication, which are, for the
maps of India as for those of every other country, probably the most important feature to be
indicated. 1f India is to have a coloured topographical map, the roads should be coloured.
I mention this matter, because it has been suggested that there should ba only three colours,
namely, black for the detail, brown for the hills, and blue for the water. The printing of an
additional colour for roads is a trifling matter. If there is to be an engraved l-inch map, the
different classes of roads could be easily enough distinguished by differeat widths and thick-
nesses of the dividing lines, and in that case all lines of communication could be coloured ; but
with the use of photo-zincography or helio-zincograpby, the lines probably cannot be made
fine enough to carry out that distinction, and colour should probably be confined to metalled
roads. The same difficulty as to fine lines will arise in the case of anv symbols (except those
of the roughest kind) for railways; and in fact it applies more or less to nearly all symbols ;
all of which points to the necessity for having engraved topographical maps.

80. With reference to cadastral surveys, I have hitherto avoided giving any definite
opinion, beyond the opinion that they should be generally
: carried out under the Surveyor-General of India. But the
evidence we have recently heard has brought me to the conclusion that the requiremeats of
the Surveyor-General of lndia should be strictly confined to connecting those cadastral
Surveys with the general system of triangulation carried out all over India; I see no reacon
for hs interfering beyond that ome point. In every other respect, I think, it is practicable
and desirable that the cadastral surveys thould be decentralized, that is, should be directed
and controlled by the Proviocial Governments of Iudia. I understand from what we have
heard that nearly every Liocal Government in India either has already carried out or desires
to - carry out this principle of connecting cadastral surveys with trigonometrical stations, and
I am now told that the views of the Imperial Government are entirely in favour of that being
done. There is certainly one exception, as to which we received evidence comparatively lately,
and that is the case of the Local Government of the Punjab. The opinions we heard at
Lahore on this subject appear to me to be somewhat untenable, not to say eccentric. W
were told that it micht or would be desirable that a Deputy Surveyor-General should be
spacially appointed by the Government of Todia to either the Punjab proviace alone, or to a
small group in its immediate proximity, but without any control over their survey work.
They persisted in the opinion that their own Punjab system, which I may call the rule of
thumb system of surveying, is entirely suitable, and would be strongly insisted upon by that
Local Government. 1t would follow from this that, if they get their Deputy Surveyor-General,
they must entirely disregard the opinion which, from his professional standing, he is
bound to hold upon systems of surveying. It appears to me to be a parallel case to their
requesting the Government of India to appoint a medical officer of the highest skill, and
possessed of the most recent scientific information on all medical sutjects, to take charge of
their local hospital, and to their then strictly tying this officer down to preseribing only Hollo-
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Cadaslral sarveys,

way’s pills and ointments. The reason they gave for maintaining their own system of survey-

is that it is sufficient for their own administrative purpases; but I hardly think that reason
is sufficient.. Some centuries ago the Pope excommunicated Galileo for saying tbat the earth
moves round the sun. 1 am not aware that the Pope encountered any administrative difficalty
on account of bis maintaining that the sun goes round the earth. He received no doubt his
Peter’s pence just the same before and after Galileo’s excommunication, It would appear
that the Government of India would be perfectly justified in requiring the Local Government
of the Punjab to carry out the rame principles as to connecting the cadastral with the tops-
graphical surveys, as the other Local Governments of India have generally done. And it
would appear also from the limitation which has been laid down as to the scope of
interference of the Surveyor-General in the case of cadastral surveys, that his duties in
that respect would be extremely limited and that, therefore, the charge of what is usually
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called the scientific part of these surveys, would turn out to be a comparatively easy
task,

(President).—The survey of a village in the Punjab is preceded by a traverse which con-
nects it with the points of the scientific survey ; do you think there is any objection to the
use of the Punjab square system in filling up the details ?

A.—The only question that would arise in that case would be the question of
accuracy within very small limits; and the evidence shows that for all topographical
purposes within those limits the square system when well carried out, is sufficiently
accurate.

81. I would even suggest an extension of the above principle, namely, that every Local
Government in India should be required by the lmperial
Government to maintain in the Province a small staff
consisting of, ray, two experienced Provincial officers, who
would be required to maintain throughout that Province the necessary connection between the
cadastral and the topographical surveys in the Province. In cases where triangulation is easy,
as in hilly districts, they should, at such times as might be convenient for the Local Govern-
ment, add the necessary amount of minor triangulation, In the more level districts, where
triangulation is difficult and expensive, they should similarly be required to provide at such times
as desired by the Local Government, as for instance in advance of a new settlement, such
traverses or such triangulations as might be necessary. They would only be under the control
of the Surveyor-General as to their mefkods of carrying out this work. 1In every other respect
they would be under the control of the Local Government. It is hardly necessary to say that,
if some such system were adopted, one of the first eseentials, if not the first essential, would be
that all Local Governments should be strictly held responsible that every permanent mark thus
established, whether of triangulation or of traverse, should be erected and maintained by the
Local Government of the Province. I understand that in this important respect there has
been considerable deficiency, mot only in the maintenance of these subordinate points, but
even in the maintenance of the much more important stations of the Trigonometrical Survey
of India. I am now speaking only of cadastral or settled districts, in every 4 or 5 miles
square of which there should be at least one fixed survey point maintained in connection with
the triangulation of India, The object is plain; namely, that in every case of development
or of great change in the face of the country, the revision of the maps can be carried out with
the smallest possible waste of time and money. If more points can be maintained, that object
will be more effectively reached; and the advantages will be the more marked, if periodical
revisions are decided on.

82. T tbink it is perfectly reasonable to expect that the Surveyor General of Iudia
—1 do not mean upon any special occasion, such as the pregent, when he has to look forward
toa large increase of staff, but under the ordinary circumstances of carrying out the
survey—should have comparatively little difficulty in training a number of officers, which
would not probably exceed from 15 to 20, in order to replace the more skilled officers whom he
would have to detach for the special duty of doing traverses or triangulation for Local Govern=-
ments, It isclear that if he cauonot train within a reasonable period that limited number of
officers, he must be unable to fill vacancies caused by ordinary casualties and retiremeats.

83. As to the cost involved, I am distinetly of opinion that the whole of it should be
borne by the Local Governments, and [ am also of opinion that the cost of the completion
of the maps of India, which will be required for local purposes down even to the ecale of
1-inch to the mile, should aleo be borne by the Local Government. The smaller scale maps,
such as the }-inch or 3-inch, and so on, should be provided for them by the Imperial Govern-
ment. It appears to me that some definite rule of this kind might possibly lead to the aboli-
tion of the frequent baggling and disputes which seem to have occurred as to whether the
Imperial or the Local Government should bear the cost of different branches of the Survey of
India ; and provided that the Imperial Goverument gives the Local Government those smaller
scale maps which, according to the evidence we bave received, are required for local purposes,
it seems perfectly fair that they, on the other hand, should bear the cost of the production
of all the mapa on the larger scale down to the l-inch. Those l-inch maps which the
Local Governments require canmot be strictly called topographical maps, because the local
authorities whom we bave comsulted invariably require that they should include such details
as village boundaries, which are not in the least required, and arein fact objectionable,
in a topographical map, It therefore follows, and I am not sure that the Committee has yet
sufficiently considered the point, that two kinds of 1-inch maps will be required.

84. I have spent a good deal of time this morning in insisting that the topographi-

One-inch for local cal maps proper of India should be engraved on copper, but
ne-inch maps Tor local purposes. 5t is different in the case of the l-inch reduced maps which
we Lave now under consideration. It seems desirable, certainly for the present, that they
shoald be prepared in the same manner as the present topographical 1l-inch maps of India,
and as it appears from an examination of the latter that during the revision 3 congiderable
amount of labour will have to be expended upon supplying local details as to village
boundaries, etc., which are at present omitted upon them, it should be understood that the
wkole of this expenditure should not be estimated for in our estimates of the revision of the
topograpbical maps of India, because the cost of supplying them should be borne by the Local
Government. The principle would be that the Local Governments should be responsible up

Maintenance of fixed points by
Local Governments.
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to the stage of providing the l-inch maps reduced from cadastral surveys with what is neces-

sary for their own local objects. The cost of converting that 1-inch map into what is more
strictly a topographical map should fall upon the Imperial Government.

85. As to the question how the aclual execution of the work necessary for connecting the

. ical Branch of the cadastral with the topographical surveys ghould be checked,

1 g‘.”g";"f:":lm” Tancl Iam afraid 1 shall bave to raise an entirely new question,

nian Survey: and that is the question of the Trigonometrical Branch of

the Survey of India.

That question is whether the Trigonometrical Branch of t.he Survey, bighly distinguished
as it is, does not now devote its attention to some subjects which are not either strictly geode-
tic or geographical, or suitable for advancing the now urgently necessary work of the topo-
graphical surveys of India,

I would not reduce its strength (it might rather be necessary to increase it), but would
suggect that those officers and men who are solely employed on what may be called the more
accademic scientific objects, should be diverted to the advancement of the strictly geodetic and
topographical work ; and one advantage of this might be that in the ease of the procedure
which I have proposed as to the establishment of fixed trigonometrical points or traverse
points, that branch of the work, as carried out by the Provincial officers who have been meu-
tioned, might be placed immediately under the charge of the officer who is in charge of the

Trigonometrical Branch of the Survey of India.
86. On the 10th April the Committee asked me for this estimate during my remarks on
Estmate of time required for the advantages of engraving the Indian l-inch maps. At
engraving on  copper the l-inch that time I had not gone into the details of this question, but
standard sheets of India. 1 have now done so.

87. Colonel Grant brought out from England, and I received from him before he left
Calcutta, two English engraved 1l-inch sheets of the Ordnance Survey, Nos. 135 and 136 of
England and Wales. Each hasrecorded on the margin the number of days which the engraver
took to finish the work, distinguishing the time taken on the various branches of it, as outline,
writing, ¢ ntours and ornament. The quality of the engraving is supposed to be up to the
highest standard, taking the longest time. The amount of detail, other than contour, is closer
than wounld be the case on an average Indian 1-inch sheet, but the number of contours is
considerably under the Indian average ; those two points may be taken to counterbalance each
other, and the average closeness all over of the two sheets may be taken as about the same ag
that of the Indian sheets. The two English sheets cover a mountainous district of North
Wales, and the area they contain is 216 square miles each; the area contaived in the Indian
sheets is about 540 square miles, so that the proportion of the amount of work on the English
and the Indian sheets ie as 216 to 540, or as 2 to 3.

The time taken on the English sheet No. 135 was 111 days: so that the proportional time
for the Indian sheet would be 2: 5:: 111: E35 or 278 days, which at 23 workiog days to the

month is exactly 12 months.

The timo taken on sheet No. 136 was 1
11! months for the Indian cheet.

88. The above estimates can be checked in another way, as follows :—

The Ordnance Survey estimate for engraving an average sheet of the Indian 1-inch
survey is £142. About 20 per cent., or £28, has to bededucted for superintendence,
contingencies, etc., leaving £114 as the net pay of the engraver. His average pay
would be from 7s. 6. to 10s. 6d. a day or from 43s. to 63s. a week, say an average
of 9s. a day, or 54s. a weck. 1f £114 is divided by 9s, it gives 253 days, or 11
months, as the time taken by the engraver.

Messrs, Malby’s estimate for engraving an average standard 1-inch sheet of India is £183,
Worked out in the same way as the last case, this would give probably about 13 months as
the time taken by the engraver.

We have thus 12 months, 11} months, 11 months and 13 months as the time taken for

each Indian sheet, or say 1 year.

89. The number of 1-inch standard sheets for all India is generally taken at 3,500. If
they were all to be engraved in 25 years, the number annually would be 140, and as each
would take a year, 140 engravers would be required. But 1,100 of the 3,600 consist of the
plains of India, wheve there are no hills to be engraved at all, and where the estimate of time
is quite different. The Ordnance Survey estimates that these sheets without hills can be
engraved for £42 ; deducting 20 per cent., the engraver’s net pay amounts to only £34, and
dividing thie by his pay of 9s. a day the time taken is found to be 75 days, or 3} months.
Messrs, Malby estimate the cost of each of these sheets without hills at £27; deducting 20
per cent. it would be £22, which divided by 8s. a day (the trade probably pays less than the
Ordnance Survey) would give 55 days, or 24 months, as the time taken. So that in the case
of these 1,100 sheets without hills, an engraver would engrave four sheets a year, or 100 sheets
in 25 years, and 11 engravers would be required instead of 44. Thus 33 engravers have to be
deducted from the 140, estimated as necessary if all the sheets had hills to be engraved, and the
total number required would be for all India 107, This compa res with Colonel Grant’s
estimate of 500 engravers, see para. 29 of his evidence of 24th and 25th February at Calcutta.

I

03 days; and 2: 5::103: °}8, or 258 days, or

Sir John
Farquharson,

Addendum,
19th April 1905,
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90. But another point might be considered. A large part of Burma has been recently
surveyed, and the photo-zincographed maps produced by the Survey of India on the 1-inch
scale for that area, are by far the best which they have produced. That area will not probably
be revised for nearly 25 years, and, therefore, for the whole of that time the present photo-
zincographed maps must remain in use. There seems, therefore, to be no inconsistency, con-
sidering their quality, in completing the 1-inch maps of the whole Province on the same system,
and postponing engraving them until the second revision beigns 25 years later. If this were
done, the engraving of about 450 sheets, which is the number for the Province, weuld be with-
drawn from the present estimate ; this amounts to 18 sheets annually for the 25 years, and 18

engravers can be deducted from the total of 107 for all India, leaving 89, as the necessary
number.

91. This reduction of the total number of engravers to 89 has led me to modify my
opinion as to the necessity of having the whole of the 1-inch engraving of the revised maps
done in England. I sce no reason why a large part of it should not be done in India, natives
being trained. I do not think more than about three years is required for training a line
engraver. The difficulty and time required for training artistic engiavers for hill engraving
by vertical hachures have now been entirely removed from the problem, and 25 years are
available, or at least a great part of it, for the necessary training. At first no doubt it all
would bave to be done in England; but asthe training of natives progreseed, it could be
gradually withdrawn and a large part of it done in India, Lineand writing engraving appears
to me to be an art which is well within the capacity of a native of India, and I would not
readily accept any estimates of time and cost framed on the work of the present 30 copper-plate
engravers at Calcutta. The work there scemed to me to be mainly patchy and fragmentary,
taken up one month and laid aside the next, and no strict standards of progress and cost can
under those conditions be laid down or enforced.
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Specimen of progress report. 1-inch revision, 190 .

TextE Division.

Done
SHEE? A
No. of ' during Doue
Names. days. the previously. Total. ReMarEs.
No. Area. month.
8q. m.
Revised—
Total daring month . e
Finally Revised— '
Total during month . o ‘
Drawn—
Total during month . ‘
Forwarded to D. 0.12~ ‘
Total forwarded during menth
|
Revised, but not drawn . . . . . . . .
Drawn, but not forwarded . . . . . . . .

NOTE.—The Divisions now do the Ficld Revision of the 1-inch nnd draw the plans on the 1-inch soale ;
0. E. examines and passes the drawing to the engravers. The work is aclually done in the field on 6-inch plots,
i.¢., § a quarter sheet as printed.

J. P,
Spectmen form of Abstract from the Quarterly progress and Cost Statements.
1
——— SoALE. GRrEAT BRITAIN.
2,600
Revision on Cards and Tracings.
COST PER ACRE, NOT REDUCED (INCLUDING REGIMENTAL Pay).
Division. : Traced for Zinoo-
"Sl;rgl?txtr;g Detail Ezamined in Arens  |graphy or Photo- Total
Rovisedng Rovised. Office. Revised. zincography or otal.
. Drawn.
3rd . . —_
4th B . . A
Bth . . A
8th . . . B
gth . . . -
10th . . . —
Average N
1 Soste, Iretawno,
2,600
CoOST PER ACRE, REDUCED TO MEDIUM (INCLUDING BEGIMENTAL Pay),| Cost per acre not
reglncted.o g]}lna.rge-
sz able 10 Urdnanoe
Division. . ”II‘:raccd for Examil;:ed D Aroas Survley Vote. Not
Surveyed. | Plotted. xamina- | on the rawn. Total. inclading Regi=
. tion. ground. Compuated. mental Pay.
1st . . B
2nd . . B
Tth . . A
1th . . A
Average . \

Methods of classing adopted:—
A—TIn aocordance with Circular of 29th January 1881,
B—,, » ,» method suggested in Circular of 8th January 1885.

Slr John
Farquharson,
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Estimates of cost of engraving the standard sheets of India alluded to in
Sir John Farquharson’s statement.

No. 2805, dated Southampton, 23rd March 1905,

From—CoLoNEL D. A. JorNstoN, Director-General of the Ordnance Surveys,
To—The Secretary, Indian Survey Committee.

In reply to your letter of the let instant, asking for estimates of the cost of engraving
on copper two sheets of the Survey of India, 1 give below the estimated cost :—

Sieet 162, Bombay.

. £

Engraving outline and writing, including scoring, laying down on copper, and other
preliminary worls, also the cost of the copper plate . . . . . 49
Ditto ditto hills on a scparate plate . . . . . . 53
Ditto ditto outline and hills, complete on one plate . . . 99

Sheet 440, Burma,

Engraving outline and writing, including scoring, laying down on copper, and other
preliminary work, also cost of copper plate . . . . N . 36
Ditto ditto hills on a separate plate . . . « . . 152
Ditto ditto outline and hills, complete on one plata . . . 184

The above does not include the cost of electrotyping, which would amount to £2 5s. 0d.
for each matrix, and to £6 for each duplicate.

The estimate is made on the assumption that the engraving is in the style of sheet 39
5. W. of the Indian Atlas, except that horizontal hachures are allowed for instead of vertical.
‘We have on the Ordnance Survey no experience of engraving horizontal hachures, but have
assumed that they can be engraved somewhat more rapidly than vertical hachures.

The quality of engraving estimated for is that of the Orduance Survey. The point is a
material one, as tbe quality of engraving affects the cost very largely.

With regard to outline and writing engraving, the trade usc very largely a different and
shallower class of engraving than that used by the Ordnance Survey. This engraving
is used by firms like * * * * * and others, and as fur as I know, the
work engraved is never printed direct from the copper, but is transferred to and printed from
stone. This class of engraving is cheap, and costs much the same as drawing on stone, and
consequently far less than deep engraving like that of the Ordnance Survey. In quality
T should put such engraving little, if at all, ahead of photo-etching.

I should add that the estimated cost given above includes provision for superintendence,
and a proportion of leave, sick pay, cte., etc.

With reference to paragraph 2 of your letter, if the present sheets were issued in sheets,
of half the size, the estimate given above would have to be somewhat iucreased, becanse two
copper plates would be needed instesd of one rather large onme, and the marginal writing
would have to be doue twice instead of once. If the plates are electrotyped, the cost of
doing so will be inereased probably about 50 per cent. The extra cost above the estimate
already given, but excluding electro-typing, is estimated at about £9 for two half sheets.

I may perhaps add that the issue of these half sheets would make it much easier to
double-print from copper, should it be decided to engrave the hills on a separatc plate fror{l the
outline. While sheets of the size of the existing Indian 1l-inch sheets can be double-printed
from copper, it is not very easy to do so, and it 1s possible that double-printing may be more
difficult in the climate of India than here.

A telegram giving the cost of engraving sheets 102 Bombay, and 440 Burma was sent

you to-day.
Dated London, March 24th, 1905.

From—Maessra. Malby & Sons,
To—The Secretary, Indian Survey Committee.

n reply to your letter dated March 1st, 1905, we beg to inform you that, in giving
estimIates ?o{ theytwo plates, Burma Survey Sheet 440 and Bombay Survey Sheet 102, t!.‘.leSe
estimates must not be taken in the nature of a contract to executs the work at these exnct prices,
as the instructions given are not sufficiently clear to enable us to form a distinct idea as to the
amount of work that will be required to be put on the plates, but if you should .dec1de to place
the work in our hands, we shall endeavour to carry it out to the best of our ability, both with

regard to quality of work and price. . .
Y our instruetions with regard to hill work on the specimen sheet of the Indl?ll Atlas not
s as to whether you require the hills on the new plates to be in horizontal

i ite clear to u |
being quite orizontal and vertical,

or vertical hachures, we give estimates for both h
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Estimates of cost,
Bombay Survey Sheet 102—

1. Outline and writing . . . . . . s . s . 30

2 Hills horizontal . . . . . . . .
. » vertical, as on specimen sheet of Indian Atlas . . . . 90
3 Complete Map, including copper plate with horizontal hills . . 112
' { Complete Map, including copper plate with vertical hills . . . 127
Burma Survey Sheet 440—
1. Outline and writing . . . . . . . . . . 24
2 { Hills horizontal . . . . . . . . . . 184
: »  vertical . . . . . . . . . . 220
3 Complete Map, including copper plate with verlical hills . . . 261
: { Complete Map, including copper plate with horizontal hills . 215

The difference in cost for dividing each plate into two plates would be about £5 more for
each of the four plates.

Should it be decided that these plates are to be engraved by us, we would suggest that the
character of each name should be marked on the originals by 2 symbol with a reference, and
also that the hill work should be washed in on each original, showing amount of space to be
covered by hachures, as on the originals at present the amount of contouring is vague and
unequal with regard to shading.

Trusting the above estimates will meet with the approval of the Committee.

Sir John
Farquharson.
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IL—Memorandum by Colonel F, H, Keclly, Assistant Adjutant General, Military Member of
the Committee, regarding Topographical Surveys and Maps.

{Caleutta, 27th February 1905.)

1. From a very careful examination of the existing maps it becomes evident that, from a
military point of a view, topography in India is in a dangerously backward state. Except
of certain areas in Bombay, Baluchistan, Sind, and Burmn, up-to-late topographical maps are
non-existent. Few even of the maps of the above mentioned areas are complete in aé/ essential
topographical details.

2. Of other parts of India topographical maps either do not exist at all—are hopelessly
out of date and inaccurate as regards hill featlures—or have been prepared by reduction from
cadastral or revenue surveys without revision in the field, and are consequently wanting in
many topographical details, besides being crowded up by village and other revenue boundaries
which confuse the reader and obscure the already scanty topographical features. It appears
then to all intents and purposes “ in case of war on the frontier ov of internal disturbances,”
the Surveyor General is not ©* prepared to place in the hands of the military really accurate
maps,” and it becomes necessary : —

(1) to lay down the areas, the mapping of which on military grounds is of primary
importance ;
(2) to settle the scales of publication ;

(3) to lay down what should be depicted on the maps ;
(4) to formulate recommendations regarding the style and method of reproduction ;

(5) to submit certain other recommendations which appear desirable from a military
point of view.

3. Areas which should be considered of primary importance from a military point of
view.—For military, as indeed for all other purposes, a correct topographical map of the whole
of India on a fairly large scale is most desirable and essential. Owing, however, to the enor-
mous area to be dealt with and the magnitude of the cost involved, the completion of such a
work must be a question of at least 15 to 20 years. His Excellency the Commander-in-Chief,
therefore, thinks that the whole of the cnergy of the Survey Department should, for the pre-
sent, be concentrated on the North-West Frontier, and that work should be carried down to
a line roughly indicatel by the Karachi-Hyderabad-Sukkur-Bhatinda-Delhi Railway. The
parts nearest the frontier should bz worked at first. Next, but far behind in importance, would
come the Dir-Chitral-Kashmir country, The rest of the frontier and internal India can, as far
as military considerations go, wait their turn. I am to hope that the Committee will strongly
support this recommendation thal the early completion of up-to-date topographical maps of
the areas suggested be arranged for. The necessity for revision should not be lost sight of.

4. Scales of publication.—There is little doubt that military opivion in the country is
practically unanimous that the smallest scale of any use for tactical purpcses in India is the
1-inch-to-the-mile, aud in this view His Excellency the Commander-in-Chief fully concurs.
It is impossible on any smaller scale to work out tactlical problems in peace or war. I am,
therefore, to strougly recommend, on military grounds, the publication of a l-inch up-to-date
topographical map of the whole of Indiaand Burma. On the North-West Frontier there is
generally so much intricate physical topographical detail, that it has been found necessary—that
being the area in which active operations are most likely, and on having good tactical maps of
which the fate of India might easily depend—to map the country on the. 2-inch-to-the-mile
scale. These maps should be extended to the whole of the Trans-Indus area, north of the line
Attock-Dera Ismail Khan-Loralai-Kalat along latitude 29° as far as Chagai, and should be in
addition to the standard 1-inch maps mentioned above.

In the case of Afghanistan we have at present to be content with the 4” maps which are
the largest scale ones which exist.
17

In addition to those on the 17 or 2” scales, maps on the {%” scale are required for strategic
purposes. These will of course be obtained by reduction from the larger scale.
5. Information to be depicted on the 1-inck or 2-inch maps—
(a) Marshes—large extents of rice cultivation—areas liable to be flooded during the
rains.
(8) Large areas of cultivation distinguishing that irrigated from that watered by rain.
(¢) In countries where trees are few and far between, those forming prominent land-
marks should be shown,
(4) The depth from bank to bottom of main nullahs, streams,_rivers, and canals should
be shown at every mile or two, as well as at every crossing.

(¢) Perennial water should be shown in blue—dry nullahs or river beds in black. Care
must be taken that blue is only used where the streams have never been Lknown
to run dry.

() All ferries, fords, bridges, level crossings or other means by_which the traffic on all
roads and paths crosses rivers, streams, nullahs, canals, railways, etc, should be
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depicted. In the case of railway bridges the existence of a roadway for ordinary Col. F. H. Kenly.

tra(fic should be also depicted.

() Where karczes are shown, the deplhs of the vertical shafts should be given at inter-
vals — the figures being in blue where water exists.

(%) Embankments, cuitings and tannels, both on roads and railways, should he shown,
(5) Railway lines should be classed as single or double, ard the gauge should be given.
(7) Isolated telegraph lines should be shown.

(%) Roads should be classified and depicted as follows : —

Metalled road

Unmetalled road or carb track . . ="
Camel road . , . . L T T
Mule or bridle road . . .

Foolpath . . . . L e

Milestones should always be shown.
() Whenever communications cut the margin of the sheet, the distance and name of the
next impotant place off the map should be given.
(m) In settled districts the ordinary camping grounds for troops should be indicated.

(2) Post and telegraph offices, also markets or bazaars ehould be distinguished.

(o) Heights above mean sea-level should be much more frequently marked along the
crests of hills, on the saddles, and in more or less corresponding places in the
valleys, and aleo at intervals along main nullahs, streams, railways, canals, road
and communications generally. This is especially imperative at any great change
of slope.

(p) All triangulation and trigonometrical points with their heights should be depicted
as well as all bench marks. -

() Different type for different sized towns and villages should be used.

(r) The following information, as far as the Survey Officer can collect it, should be
given in footnotes :—

(i) Amount in inches of the average annual rainfall of the locality, as given by the
Meteorological Department.

(ii) Month or months of harvest.

(iii) Translation of any vernacular names which may be denoted by letters or otherwise
on the map, ¢.g.,—
N. {Naddi) =river.
Ch. (Chyoung) =stream.

(iv) In the case of great forests or jungles it should be noted whether they are gemer-
ally impenetrable, passable by infantry, or if the growth is widely scattered.

6. I am very strongly to urge that no boundaries of any administrative subdivision lower
than a tahsil or its equivalent, be shown on the ordinary topographical maps.

7. The conventional signs used should be the same all over India and Burma, and should,
as far as possible, agree with the ordinary military signs. I submit that all the above informs
ation is useful to the ordinary traveller, the district officers, and especially to all classes of
engineers as well as to the coldier. Some of it is already given in Survey of India maps, and
orders have, I understand, been issued by the Surveyor GGeneral, which will ensure much of the
remainder being given. Part of it, however, we cannof expect the curvey parties to supply.
It has accordingly been arranged that officers in charge of survey parties should be directed to
apply to the General Olficer Commanding concerned for any information they require. The
General Oflicer Commanding will, further, on receipt of a request to that effect from officers in
cbarge of survey parties, depute selected officers to go into the matter, if necessary, in the
field—with the survey officer.

. 8. Style and methed of reproduction,—For the ordinary individual who has not been
Lrought up, as it were, to translate maps, there is no doubt that some system of relief hill
shading with plenty of figured heights, is the casiest to read. It is true that in mountainous
countries contouring makes things clear enough, but when we come to more flat undulatine
countries and countries of moderate elevation, it is harder to pick up quickly the nature of the
ground from contoured maps. The soldier is, however, becoming every year more accustomed to
map reading, and combining this with the fact that contouring makes a map more useful to all
classes of engineers, military and civil, I am to recommend, at all events for the present, the
retention of contours. These contours should be in brown, black hill shading or contoilriug
being a fertile scurce ¢f obscuring imyportant names and details, and of ma,king? maps more or
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less illegible. A map like Burma Standard Sheet No. 384 with all the information asked for
above depicted on it, and possibly somewhat more clearly reproduced, may be taken as most
satisfactory for military purposes.

.9 "This brings us to the colours in which the maps should be printed. From a military
point of view the more colours the better, but bearing in mind that each colour means the
preparation of a separate plate and an additional printing, it is necessary to moderate demands
in order to keep the expense within reasonable limits. After much enquiry, therefore,
and careful examination of maps prepared in the United Kingdom as well as in foreign coun-
tries, I am to suggest that, as a rule, 8 colours should be used, 7.c., blue for perennial water,
brown for_showing- the hills, and black for the remainder. In thecase, however, of extensive
forests or jungles on hills a green wash may be necessary, as in such cases the conventional
signs f01: trees, etc., shown in Llack, would malke the contouring very difficult to read. Though
very desirable to have metalled roads coloured, it has not been considered advisable to ask for
it. There are not many in India, so that those existing can easily be coloured by hand in the
military offices.

10. As regards the method of reproduction, owing to the immense number of maps on the
large scale required, engraving in their case is out of the question both on the score of slowness
and expense. Some process of photographic reproduction must, therefore, still continue to be
used. With care, very good work of this kind is now being turned out, and no doubt this will
be still further improved. It was hoped that printing on pegamoid, a tough waterproof sub-
stance, would be a success, but home experience has proved that it not only discolours, but from
the smoothness of the texture the ink does not get a proper hold of it, and the map loses its
legibility after a time. It is further expensive and, in fact, I am informed that so little did
it succeed at home that its use for mapping purposes is certainly not increasing. Before defi-
nitely abandoning this substance, however, a reference will be made home. For the present
I am advised, therefore, to recommend that maps be printed on stout paper, partially mounted
on linen, and folded like the specimen produced by Colonel Grant.

11, Turning to the ;%" maps—they should always be engraved— clearness of definition
being essential. In order, however, that there shall be no delay in the issue of up-to-date }5”
maps for military purposes, they should be prepared by reduction from the standard sheets as
soon as the latter are available and be produced by photographic means. With regard to the
reproduction of maps for manceuvres and other military purposes in peace time, steps will be
taken to ensure that, when these are asked for by the military authorities from the Survey of
India, the drawings or tracings are sent up in such a form that copies can be taken off at once

by the Vandyke or some similar process, no compilation or redrawing being required,

12. Other recommendations considered desirable from a military point of view.—1It appears
a matter for consideration whether it would not be desirable to establish a committee, as is done
in France. This might consist of the Quarter-Master General—the Surveyor General—Assis-
tant Quarter-Master General for Intelligence—a representative from cach of the following : the
Home Department, the Foreign Office, Military Department, Public Works Department, Rail-
ways, Postal Department, Telegraph Department and any others deemed desirable. The Sur-
vey would thus be in close touch with all branches of the service. The President might be the
Quarter-Master General on account of the paramount importance of topographic maps for mili-
tary purposes. The Committee could meet during the summer in Simla, arrange a programme
for new surveys and revision, discuss the latest methods of reproduction, and generally ensure
that the zeal, energy and high scientific attainments of the Survey of India are so directed as to
produce the most useful work possible for the Empire in general and for India in particular,

18. I am to press the advisability of publishing all standard sheets complete to margin,
and to suggest that they be numbered in one series throughout India, instead of by provinges
as at present. Iudex maps should be coloured to show exactly the area that will be found
mapped on the standard sheets, and both they and the catalogues should be so prepared as t»
be more easily ‘“understanded Ly the common people.”

14, Attention is invited to the importance of a closer connection between the topo-
graphieal parties of the Survey of India and the military authorities. Provision has been
made for this at the end of paragraph 7 above. This conpection is the more necessary
in the case of the Intelligence Branch and the Frontier parties. The moving of the Frontier
Drawing Office to 8imla should be carried out at once, and all parties employed on the North-
West Frontier should recess there.

15. T am further most strongly to urge the formation of a swall special party to be in
still more intimate connection with the Iutelligence Branch at Army Head-Quarters. Tts
primary duty will be to find men for survey work for expeditions, special explorations, or boun-
daries, without trenching on the personnel of regular parties. When not wanted for special
work, the officers and men can be used for ordinary survey, care being taken that they are
get-at-able,

16. It eeems worthy of consideration whether one of the officers of this party should not
be responsible for making any maps which the Intelligence Branch bave to compile from
information they have received from various sources. That branch cannot be considered a
map-making department, and such an arrangement would leave them more free for collecting
information regarding routes and supplies, ete., and compiling military reports generally.
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The actual surveyors of this special party should be soldiers who, under the new scheme, bave Col, F. H. Kelly,
been permanently taken on by the Survey. These men should be put through a very brief
course of shooting and military training each year.

17. In this connection the employment of the Survey parties on active service requires
potice. Officers of the Intelligence Branch and Survey officers should work in the closest
consultation on service. There will then be no danger of work being done twice over.
Remembering, however, that the survey are the map-makers and that the Intelligence Branch
are not, the programme of what the Survey party should (as far as the exigencies of active
service permit) do, and the scale on which it should be done, must be arranged by the Quarter-
Master General in India, the Surveyor General, and the Foreign Department. 1t does not seem
advisable for the General Officer Commauding on the spot to be in a position to use the Survey
party for any species of reconnaissance work, or for isolated sketches of any partieular bit of
ground. That is the work of the Intelligence Branch who will also have with them soldier
surveyors who have been trained by the Survey of India. Still it must be remembered that
both the Survey and the Intelhgence Branch are under the orders of the General Officer
Commanding, and must do what is wanted on the epot. What has been said above regard-
ing laying down a programme applies to surveyors with civil missions,

18. Arrangements should be made witbout waiting for indents as soon as a sheet (on
any scale) is published, that a copy is sent to the General Officer Commanding the Division,
as well as to the General or other Officer Commanding the Brigade in which the area of the
country mapped falls.

19. 1 trust that the Committee will feel themselves in a position to support all the above
recommendations and suggestions. In making them I may say that I have been placed in full
possession of His Excellency the Commander-in-Chiet’s views, I submit that I have not
unduly pressed the military side of the question, The necessity for a good tepographical map
18 Imperial. I cannot empbasize this more clearly than by quoting from the book on the
Origin, Development, Organization and Operations of the United States Survey—a quotation
which will fitly close this note.

 The uses of topographic maps are many. For the purposes of the National Government and the State
they ave invaluable, as they furnish data from which may be determined the value of projects for highway
improvement, for railways, for city water-supply and sewersge, and for the division into counties and townships.
They serve the Military Departments of the Government in locating encampment grounds, in planning practices,
or actual vperations in the field and during war, in indicating the precise situations of ravines, ditches, buildings,
etc. The Post Ofice Department utilizes them in considering all problems connected with the changing of
mail routes * * * * * * As the outlines of wooded areas are to be indicated on those
maps, National and State Foresters will find them invaluable for olassilying the woodlands, and recording the
nature and quantity of the various trees, and the relation of the wooded areag to highways of transportation, as
railways, streams, etc. These maps are of course essantial to detailed geologic studies and to investigations
concerning mineral resources, water power and land reclamation. A good topographic wap renders unnecessary 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 looal features, but
also the relations between the artiticial features in the immediate neighbourhood, and the topography and
calture of the surrounding country, and thus broadens the scope of every such investigation.” -

Additional note on Organization by Colonel F, H, Kelly.
[ Zucknow, Srd March 1905, )

I would suggest 10 Royal Engineer officers being always temporarily employed in the
topographical parties of the Survey of India—ordinarily for five years, but never for more than
seven. No officer should be appointed who has not five full years to run before promotion to
‘Major. This would ensure no one of higher rank than Captain being employed. 1 consider
that after six months’ training with a party in the field these officers should at all events
be able to act as second officers of a party, and if necessary after another year to have charge
of a party. The mixture of new blood would be a very good thing for the Survey, while
the training undergone by the officers would be no bad one for war—certainly better than in
the Military or Public Works Services. No officer should be taken who has not passed the
Higher Standard, and had two years in India.

As regards pay, I would suggest that in order to make sure of getting plenty of volunteers,
{hey should get more pay than when in the Military Works Service (which is their normal
employment).

The following seems a fair scale of topographical or survey pay =

Rs

Lieutenant under 7 years’ service . . . . . . . . 25(;
", over 7 » . . . . . . . . . 350
Captain  under 16 ,, » . . . . . . . . 400
over 15 ,, . . . . . . . 450

”
This would give total pay of—
Lieutenant under 7 years’ service Rs. 515-12-0 as compared with Rs. 415-12-0 in Military Worke.

" over 7 » » 615-12-0 ” »w o B15-12-0 ” "
Captain  under 15 ,, » » 833-10-0 » » oy 733-10-0 ”» »
”» over 15 ,, » » 883-10-0 ” » » 783100 » ”

At the end of their time they would go back to Military Works, and fresh officers would
take their place.

K
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Col. T, 1. Kelly, The Royal Engineer Survey Officers of the above ranks get at present about—

Rs. 570 to Rs. 670 Assistant Superintendent, 2nd grade,
Rs. 670 to Rs. 740 » » lst
Rs. 740 to Rs, 990 Deputy Superintendent, 2ud grade.
Re. 990 to Rs. 1,140 »” ” 1st ”»
I see no reason why officers other than Royal Engineers, exceptionally qualified, should not
be emnployed with topographical parties, but they would have to be exceptionally qualified.
They could be seconded in their regiments.
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IIL.—Colonel 8, C. N, Grant, C.M.G., R.E,, attached to the Committee to advise on methods
of reproduction,

[ Caleutta, 24tk and 25th February 1905. ]

1. Q. —We may take as an example standard sheet No. 51 of the Central Provinces pub-
Examined by Sir John Farquhar- lished in 1870. This does not show the ground by contours
son regarding the method to be approximately determined by the clinometer, but by a system
adopted iu revising tho maps of of rough horizontal hachures which merely gives an approxi-
Tadia. mate idea of the relative heights. The result is that the
Committee has hitherto assumed that the whole of the original survey of that sheet would
during revision have to be redrawn, if the Committee decides that the hill features of the
revised map should be shown by clinometer contours. 1s that so?

A.—1 am of opinion that the whole of the new revision should be made on a new manue
seript plan of the whole of the standard sheet. I make no exception to this.

2. Q.—For reproduction purposes how would you propose that the new maps should
be prepared? Would you recommend that they should be revised on the original survey
geale of two inches to a mile, where such original survey exists, or would you revise them on
the existing one-inch scale as published ?

A.—Where the two-inch original survey exists, I should certainly revise the maps on the
two-inch scale in the field.

3. Q.—By what method would you prepare the sheets of the original survey for actual
revision in the field, with reference to the cancelling of the details which have disappeared
and the insertion of alterations ?

Q.—1 should take the original mavuseript drawing where it exists. If that drawing
is not 8o distorted, but that a sufficiently distinet photographic reproduction can be obtained, I
should photograph it by helio_-zineography. I should then print impressions in red on tracing
paper which would be revised in the field. I should further print a blue impression on hand-
made paper which would form the basis for the new drawing. Where the original manuseript
is o distorted that it cannot be reproduced by photography to scale, I should make a tracing to
gcale equating the errors and photograph that tracing. If no original manuscript exists aé all,
T should be forced to take an impression.

4. Q.—Does it follow from what yor have said now that in the case of an inferior original
manuscript map great expense would necessarily have to be incurred in tracing by hand a map
like the specimen produced (No. 51 Central Provinces) ? Supposing that expense became prac-
tically prohibitive, would you forbid in any case the printing of an 1mpression for revision in the
field from the actually existing printed map ? ’

A.—That must depend entirely on the degree of accuracy aimed at by the Survey Depart-
ment in its new work. _

5, @.—Would you consider that the loss of aceuracy would be so great in euch a case as
that mentioned, as to destroy the value of the new map as a topographical map ?

A.—Not in this particular piece of country.

6. Q.—So that in the last resort you would allow the actually printed map on the one-inch
scale to be issued for the purpose of revision in the field ?

4.—Yes, for certain areas of the country where there is little detail, or where exact
accuracy of detail is not on the face of it very essential, I should agree to that being done,
that is to say, I should agree to the printed map being photographed, and treated as an
original manuscript.

7. Q.~=What size of tracing or card would you recommend for issue to the revising officer ?

A4.—1 should cut the sheet in two, 80 as to cover the whole of a plane table, because: this
size is well suited to the plane tables in use in the Survey of India, and gives space for
a sufficient number of trigonometrical points for the reviser to work on.

8. Q.—Next as to ‘the transfer of the alterations on to the mew plan, how would you
propose to carry that out ?

4.—1I would recommend a red tracing for working in the field, to simplify the labour
of transferring the work to the new manuscript plans printed in blue.

9. Q.—Is there any particular form in which you would prepare the two-inch revised map?
After th]e ?lue map has been completed, how would you prepare 1t for reproduction on the one-
inch scale

A.—T1 would have the manuscript drawn for reduction 10 the one-inch scale.
10. Q.—In cases where the one-inch print-map has been used how would you prepare it ?

A4.—The manuscript map weuld be prepared for reproduction on the same scale. In
cortain localities it might, however, be considered advisable to enlarge the one-inch map for
revigion in the field and for reduction again.

X 2

Col. 8. C. N. Grant.
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11, @.—Can you give the committee any idea as to what would be the cost of these
preliminary operations for preparing the map, so far as it applies merely to the production of
the necessary copies and plates for printing, thatis to say, exclusive of the cost of the field
revision and exclusive of the eust of the drawing of the map ?

. A—T think £4 per sheet of standard size would be sufficient to prepare the red and blue
priots and the helio-zincographic plate before revision. Wherever the two-inch scale obtains,
the cost would be four times as great for each one-inch standard sheet.

12. Q. (Colonel Longe.)—I should like to know whether Colonel Grant has any experience
of surveying on the one or two-inch scale in this style from irigonometrical points.

4.—1T bave surveyed the country from the Zambesi to the Limpopo in East Africa,
covering an area of perhaps 12,000 square miles. I have surveyed the country in Natal to the
north of Ladysmith, covering an area of 8,000 square miles, on the one-inch scale. 1 have
surveyed the country between Sierra Leone and the French Territories in West Africa. 1
have done many other surveys of similar nature. I was also employed on the survey of Cyprus
on the one-inch scale. My survey experience commenced in 1880, and extends up to date.

13. Q. (Colonel Louge..)—Tha.t is to say, you have had experience of surveying on the one-
inch scale from trigonometrical points exactly as we have to do in this country ?

4.—1 do not know of any other way of doing surveys of such large areas.

14. Q. (Colonel Longe.)—Do you think that a map printed on tracing paper sent into the
field for correction and practically for re-survey, which would cover an area of about 225
square miles, will bear the wear and tear in the field, necessitated by the drawing of the hills
shown on sheet No. 51 before you ? And do you think that the trigonometrical points on a
printed map would have to be carefully ploted and examined before they could be used for
plane-tabling purposes ?

A4.—I1f the existing work is as correct as I have always thought the work of the Survey
of India is, there should be no difficulty in getting a tracing plan that would last the time
required by the slight revision which, I should think, would be necessary. If, as I am now
given to understand, a complete re-survey will be necessary, I agree that the tracing paper will
have to be replaced by strong hand-made paper, and in such a case the trigonometrical points
will have to be replotted.

15. Q. (Colonel Longe.)—Also in the case of revision of half-sized standard sheets, would
it be necessary to plot a considerable number of trigonometrical points beyond the margin of the
area to be surveyed in order to enable the Sucveyor to fix his position with sufficient accuracy ?

A.—Tt would be very desirable to do so,

18. Q. (Colonel Longe.)—Therefore a mere blue print sent into the field on tracing or any
other paper would not be sufficient ?

A4.—TIt would not be impossible to add on the red tracing any extra trigonometrical points
that may be required.

17. Q. (Cobonel Longe.)—As you say that you would redraw the whole of the sheet for
reduction or reproduction, I should like you to explain what is the object of having a blue
print for the preparation of the new sheet. Would it not be better to replot the sheets to
ensure their being corrected critically, as you will have to transfer every item from the new
field sheets to the new manuscript plans?

4.—My suggestion was made under the impression that nine-tenths of the work of the
survey was good, and that the corrections would form a small proportion of the work, There-
fore the blue print, where there are fow corrections necessary, would immensely facilitate and
cheapen the work of drawing. Such srrangements will of necessity require modification, where
the work is so wrong that it requires not a vevision but a re-survey.

18. Q. (Colonel Longe)—The present system of revisionin the Survey of India consists in
gending out blue prints, or maps drawn in blue, on plane table sdetions. The revising officer
ghows In black everything that is to be given in the new map, so that there can be no doubt as
to whether items in blue should be shown or not. The map comes back as a new map in black.
Do you not think that this system is better than possibly leaving the matter in doubt as to
whether rivers or roads, etc., should be copied or not 7 Would you not make the revising officer
responsible for everything ?

A.—If the corrections are small in comparison with the revising work, I do not see the
necessity of the reviser’s inking up the whole of the tracing, the assumption being that where
no correction is made, the old work holds good. If on the other hand the corrections extend to
nearly sll the details in the sheet, it might be necessary to make a modification to meet such
cases. I should not object at all to Colonel Lionge’s suggestion, if he finds it more suited to bis
class of revision. It does mot, howaver, alter the principle of the method that I propose to
recommend.

19. Q. (Sir Jokn Farguhkarson.)—Possibly it might be as well to take, as nearly as we can,
a concrete case. My own opinion from what I have seen of the previous work of the Survey of
India, is that on the whole it has been remarkably accurate, as for instance in the case of the
triangulation, and of the details shown on the maps, such as roads, rivers, and so on. But in
the case of some of the maps those would only form part of the work that would have to be re-
vised and corrected. Taking now the map which we have in front of us, I should think it pro-
bable that the greater part of the revising and correcting which wauld have to be done, would
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not be with reference to the trigonometrical stations or to the correctness of the roads, rivers and Col, £. C. N. Grant,
other details shown on the map, but would be the revision of the approximately corrected clino-
meter contours. Assuming that would be the case, and that the reviser would have to redraw
practically the whole of the hill representation on the sheet which we have before us, would you
consider that would mean a greater amount of revision than can be satisfactorily carried out by
the reviser on your proposed method ?

A.—This is an extreme case,and under the circumstances stated by Sir John Farquharson,
I should in the first place prepare my red tracing of the details only and omit the hills.
I think it extremely improbable that the tracing would stand the wear and tear required during
revision, but the reviser can be supplied with a dozen or any number of red tracings, so that
when one begins to get worn, he can take up work on another. However, in extreme cases like
this, red prints on thick paper can be substituted for the tracing paper.

20. @.—How in that case would you propose to transfer the details from the red tracing
on to the new manuscript plan in the office ?

4.—1It would involve tracing on to thick paper.

21. Q. (Colonel Longe.)—You eay that in an extreme case of that sort you would transfer
the details only and omit the hills. By what process would you do that ?

A.—By merely duffing out the bills on the original before making the helio-zincographic plate.

22. Q. (Colonel Longe.)—Surely it would be a matter of very great labour and trouble, and
would be unnecessary, if you used the blue print in the field on which you could conveniently
draw by hand all the details to appear on the new map ?

A.~It would not be a malter of very great difficulty and expense. Butb if blue is
better than red, with or without hills, it does not seem to me to wake very much difference.
I have no particular reason to recommend obe colour more than another. I have, however,
had some experience in this matter, and have tried every colour for the revision of maps in
England, and, in the end, I found that the most convenient method of revision was to use
tracings printed in red and corrected in black.

23. Q. (Coloned Longe.)—But this revision in England referred only to the 23-inch scale,
and the area covered by each card was small, and were not the revisers dealing with maps
which were practically known to be absolutely correct in themselves, and to bardly require more
than a few slight alterations or additions ?

A—No. In the vicinity of large fowns the alterations and corrections were excessively
numerous and close.

24. Q. (Colonel Longe.)—But would not making these blue and red prints throw a large
amount of work on the reprodncing offices ? ,

A.—1t would practically double the departmental work of the Photographic Office. This
Department has already enough strength to cope with this work, and the effect on the Printing
Department would not be very considerable.

25. Q. (8ir John Fargnharson.)—1 have an impression that some of the members of the
Committee look with considerable alarm on the question
of reproducing maps in different colours owing to the
large number of separate prints which would be required. Could you give us any informa-
tion as to whether, either as regards labour or cost, you consider the reproduction of maps in
colour objectionable ? For instance, there is one point which the Committee may have to consider,
namely, the preparation of two different kinds of standard sheets,— one for the use of local
officials and administrative officers, which it would be advantageous to print in colours, so as to
show civil boundaries; the other would be the topographical map, which the Committee may
also consider it necessary to propose the preparation of to some extent in colours. Have you
found in your large experience at Southampton, that the constant addition to the work of the
Printing Department caused by colour printing is so formidable that you would hesitate to
recommend its adoption ? Before 1894 the one-inch maps of Great Britain were published only
in black ; in 1894 the Treasury and Board of Agriculture authorized me to publish an edition in
other colours besides black, namely, burnt sienna for roads, blue for water, red for contours,
brown for hills. That is to say, there are at precent four colours in addition {o the original
black. Can you give us an idea to what extent the addition of these colours has increased
the Jabour and cost of producing a mayp, and the time reqnired for producing a large number
of maps, in case of necessity, at short notice ?

A.—The cost for a standard sheet, for preparing a road plate, a water plate, and a contour
plate, in addition to the black plate and the brown bill plate, would be very roughly at English
prices £12, and the amount of work in printing is proportional to the number of colours
employed.

26. Q.—Can you give us an idea what the additional cost of printing in an additional
colour one map of standard sheet size, or 100 copies, or 1,000 copies, would be in addition
to the cost of printing the map in black and brown ?

A.—For a single sheet the cost would be a fraction of a penny, but for a thousand sheet:
£2 additional at Eoglish rates. pesny; At sheds

27. Q.—So that for the production of 50,000 copies of a coloured map the additional
cost would only amount to £100 ? ' '

A.—Quite so.

Colour prioting.
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28. Q. (President,)—Would you recommend us to go in for colour printing ?

A.—Yes; in moderation—in blue, black and brown.

29, Q. (8ir Jokn Farquharson.)—Do you think from what you have seen, that the en-
graving of the one-inch standard sheets would be a {ormi-
dable task for the Survey of India?

4.—1 quite agree with the opinion expressed by Sir John Farquharson, that an encraved
map is vastly superior to one produced by any other method. But assuming that the number
of standard sheets in India and Burma is 8,500 ; that, in order that these 3,500 sheets may
be revised and engraved in 25 years, it would be necessary to do roughly 140 sheets a year,
and that each sheet will take from 2 to 3 years to engrave, I think that the Survey Depart-
ment would require something like 500 engravers to do the work in the specified time. This is
on the supposition that all $he work is done in India. Unless a large proportion of the work
is sent to England, T do not think it would be possible to arrange so to increase the Engraving
Department in India as to face such a large amount of work.

30. @.—Can you give us an estimate of the time which you would require {o engrave
one of these standard sheets ?

A,—The sheets vary so much that it is very difficult to eay. I think that an outline
sheet without hills could possibly be done in six months. The hill sheet ought not to take
more than three years. The average time for completing both outline and hills on a sheet
would be perhaps three years.

31. @.—Could Southampton take over a large portion of the work to be done here
or would the Surveyor-General have to go to private firms ?

4.—1 cannot say anything definite with reference to Southampton, but [ lelieve that
they could conveniently undertake some work for the Government of India.

32, Q.—1 may take it that the Survey of India would probably have to go to private
firms for a certain amouut of work ?

A.—Possibly.

33. Q.—Supposing that the Committee are of opinion that the engraving of the standard
sheets is too formidable a task to recommend, do you think it might be possible to produce satis-
factory results by any other method?

A.~—1 think the process of helio-zincography as employed in England can yroduce results
which might be satisfactory, but not as it is carried out in Calcutta.

84. @.—Do you think that the inferiority of the process, as carried out at Calcutta, is
due to removable causes or not ?

A4.—1 think so. But the reason for its failure is stated to be the hot season in Calcutta.
Of this I bave no experience.

35. Q.—In what respect do you think the causes are removable ?

A.—1 do not think that the process, as employed in India, is capable of producing better
results than it does at present.

30. @Q.—Is the process itself wrong ?

A.—The process is different from that employed in Southampton. The inferiority is due
to the material used and also to the method in using the process.

37. Q.—Have you seen any reason to suppose the inferiority is due to want of skill and
supervision ?

A.~1 cannot say that, until I eliminate the amount of inferiority that is due to the process
employed.

38. Q.—At present you do not see any hope of the Calcutta Office turning out maps
which might be considered satisfactory ?

4.—1 do not see any immediate prospect of its turning out maps any better than those
which have been shown to the Committee as samples of the work they are doing at present.

39. @.—You do nct think that improvements in the materials, such as better paper and
general cleanliness of the office, etc., would affect the quality of the map?

A—Yes; I think better paper, greater cleanliness of the office and every improvement in
that way would result in a better quality of work being turned out.

40. Q.—1I presume there is a marked difference between the quality and style of copper
engraving done at Southampton, and the work done in the trade. Is your estimate of the
number of engravers which would be required based upon the Southampton experience or the

Engraving.

. trade experience ?

A.—My opinion is based on the progress of the engravers at Calcutta., . .

My estimate does nct include the Degree sheets, of which the number would be about
600, and which will probably require to be engraved on copper plates.

" be estimate given in my report of £250 for engraving a copper plate is made up as
follows :—

2 oopper plates . . . . . . . . . . . . 10
Qutline . . . . . . . . . . . . . 66
150 wiles heavy shading . . . . . . . . . 100
160 miles light shading . . . . . . . . 60
Contingencies . . . . ' v , , . . ' 16

£250
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The estimate of £150 for a locally engraved plate is made up of :—

£

Brush drawing . . . . . . . . . . . 16
2 copper plates . . . . . . . . . . 10
Detail . . « s . . . . f . R . . 35
150 miles heavy hill shading . . . . . . . . . :’)0
160 miles light bill shading . . . . . . . . . . « 30
Contingencies . . . . . . . . . . . « 10
£150

Thig estimate takes account of the expense of personal labour only, and is based on the
cost of the engraving of the quarter-inch map in the Calcutta Office by native engravers.
As stated in my report, the question of obtaining from the work on the quarter-inch a rate for the
one-inch map, seeing that no previous work has been done on that scale, is a very difficult one, and
allowance for error must be made. But my estimate fulfils the condition of allowing engravers
drawing a salary of Rs. 70 a month three years to engrave one standard plate. Of course
many plates will take only one or two years, whilst others will take four or five years. The
estimate then appears to me to be a reasonable ome. In the President’s instructions relativo
to this estimate, nothing whatever was said about any limited time, and naturally no allowance
was made for executing the work otherwise than under the normal working conditions of the
department, as it exists at present. A slight increase to the strength of the department would
be immaterial, but my estimate cannot reasonably be applied to a new set of conditions, in
which the existing department would have to train engravers, so as to increase the strength
suddenly to something exceeding 20 times its present numbers.

The imposeibility of execuiing this work locally is 1 think apparent., My estimate for
cost, if all this work were sent to Europe for engraving by contract there, is £250, exclusive
of £30 for hill brush drawiny, making for 25 years an annual expenditure of £40,000,

1did not take into account the fact that one-third of the area of India will not require any
hill engraving atall. My estimate is, however, based upon standard sheets, it_lcluding the sheets
in which there will be no hill engraving. 1 take an average sheet of India, and I assume
that it contains an average number of outlines. I then assume that one-third of the sheet is
covered with light hill shading of medium density, one-third is blank as regards hills, and
one-third is covered with heavy hill shading. 'I'hisis what I call a normal sheet on which to
base an estimate for the 1,800,000 equare miles of India. I thiuk this method of making the
estimate will give the same result as an alternative method proposed, viz., excluding entirely
the area of lndia for which there are no hills, and then taking the average character of those
sheets of India which have hills more or less.

41. @Q.—Supposing the general character of the area in those parts of India only which
have hill features, answers to the description which you have given of the average sheets,
namely, that one-third of the sheet would be blank us regards hilis, one-third would have
light hills and one-third would have heavy hills, do you not think your ectimate, which presup-
poses this description for the whole of India, is incorrect ?

4.~ 1 was told to obtain an approximate estimate, and I think the way in which I have
done it will produce an approximately correct result.

42. Q.—Even supposing that the estimate which you make for the whole of India would
be correct only for two-thirds of India ?

A,—My estimate is framed on the supposition that iaking the whole of India, 600,000

Sir Jobn Farquharson stated that
the difference between his eslimale
snd Colcnel Giant's estimale was
that Colonel Grant estirunted the
avernge standsrd sheet of India gen-
erally, as having one-third no Lills,
one-third medium hills and one-third
close hille. He included therefore in
the whole of the area the 600,000
square miles, in which as a whole
there are no bills at all. Sir John
Farqubarson’s argument on the other
hand was that Indiais 8 country of
vest plains, covering zn erea of
perhaps 800,000 squere miles, which
should be entirely excluded from
consideration in any estiwate of the
cost of bill engraving ; that Colonel
Grant’s description of one-third
heavy hill shading, one-third light
hill sheding, and one-third blank
area, would be striotly correct for
an average one-inch sheet of the rest
of India, that is, for perhaps only
1,200,000 square miles instead of
1,600,600 ; and that, to the extent
therefore of perbLaps one-third, the
data of Colonel Grant's estimate
aTe wiong.

square miles would require heavy hill shading, 600,000 square
miles light hill shading and 600,000 square miles will have no
hills at all, In my estimates I have confined myself to the sole
question of engraving the sheets on copper in every respect.
I have not taken into account or considered in any way the
possibility or advisability of modifying the requirements of
that estimate. That is to say, I have not considered the
question as to whether the maps of India would be improved
by the copper-plate engraving of the outlines without
incurring the expense of the copper-plate engraving of the
hills. That question was pot put to me. But as a matter
of fact, T have distinguished between hills and outlines in
my estimate, 1 consider it might be an improvement to
have the outline only engraved on copper, excluding entirely
for the present the engraving of hills. I have already said
that no doubt copper engraving would be the best method of

reproducing a map, irrespective of the question of cost and
time. It isin my opinion desirable in the first place that
the existing maps should be improved, I think they can be,
and ehould be improved, and I think that the best way of
improving them, so far as the style is concerned, is by en-
graving the outline on copper.

Col. 8. €. N. Grant.
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43. Q.—T think we have heard already that you do not recommend any other method of
improving them as to style, for instance by such a process as pboto-etching ?

A.—I am aware that we have adopted photo-etching at Southampton, but I am not pre-
pared to say that the results justify the hope that it would be worth while undergoing the
increased cost of photo-etching over that of good helio-zincography for outline only. The net
additional cost of photo-efching in one colour, as compared with ‘good helio-zincography for
outline, would be about £10 per sheet.

44. Q.—You consider that the helio-zincographed maps at Calcutta are unsatisfactory, but
at the same timeit is not in your opinion worth while incurring the extra cost involved in photo-
etching. Does it not appear to you that you practically give the Committee mo practicable
method of improving the present existing standard sheets of the Survey of India ?

A4.—No ; I do not thiok so.

45. Q.—Then seeing that according to the evidence which we have received, you condemn
engraving on copper, you condemn the Indian helio-zincography and you condemn photo-
etching, would you be so good as to state distinctly for the consideration of the Committee how
you would propose to improve the existing standard sheets of the Survey of India ?

A4.—1 should produce them by helio-zincography in a style approaching that of the six-
inch maps of England.

46. Q.—Then have you given in your evidence and report, or in either, any practical de-
tails which you would recommend to be adopted at Calcutta with the object of improving the
Indian maps ?

4.—'lhe report is in the hands of the Committee, I think all through there are sugges-
tions for iroprovement.

47. Q.—I ask the question because I have a strong impression that you have been asked
the definite question whether you could say that the maps of India could be definitely im-
proved,by the adoption of practical details, and my impression is that you declined to commit
yourself to any such details, partly on account of the difference of climate, and partly on
account of other considerations, Will you say whetber my impression is right or wrong ?

A4.—1 said, | believe, they could be improved, subject to qualifications about the question
of climate, on which 1 am not capable of forming an opinion.

48. Q.—There are no other considerations ?
d.—Yes ; there are. A change in the method of working helio-zincography, including
materials,

49. Q.—That isto say, you have not stated in your report with any approach to certainty
of conclusion that the existing standard sheets of India can be improved by the method of
helio-zincography ?

A4.—1 have given my opinion and caanot add to it. I think the climatic difficullies, the
difficulties connected with Indian labour and the use of inferior materials would apply equally
well to photo-etching as to helio-zincography.

50. Q.—You bave given your estimate for contract expenditure for engraving the whole
of the standard sheets. Do you derive your estimate partially or wholly from what the
Southampton rates of progress and cost are ?

A4.—Not entirely. My estimate is partly derived from Southampton rates and partly
from trade rates. I have never been in charge of the Engraving Department at Sonthampton.
1 have never been responsible for either the rate of progress or the cost of the engraving at
Southampton., I have never been in charge of any contract emgraving work done for the
Ordnance Survey in London or elsewhere. I have therefore had no close opportunity of com-
paring the rates of progress and cost of the two kinds of work, that is to say, the Southampton
work and the trade work. But in order that these replies may not give the Committee a
wrong impression, I wich to add that, although I have never beeu in charge of the Eng?a.vmg
Department at Southampton, otherwise than temporarily for short periods, 1 bave during 20
odd years of Survey experience had other opportunities of making myself acquainted with the
cost and methods of copper engraving.

b1. Q. (President.)—In what way ?

A4.—1 have been directly or indirectly connected with arranging for the copper engraving
of three maps outside the Ordnance Survey. And my present duties on the Ordnance Survey
are such that the return showing the cost of engraving on copper plates is passed through my
office.

52. Q. (8ir John Farquharson.)—Have you ever been responsible in any way for the
quality of the work, or the rate of progress of the engravers at Southampton ?

A4—Yes. 1 was on a Committee, with the Executive Officer and the Oﬂic’er in charge of
the Engraving Department, which for many days sat in the Executive Officers’ office for the
express purpose of reporting on the progress and the work done by the engravers about that
time.

53. Q.—But I presume that your amswer does not imply that you have ever been
personally in charge of, or responsible for, the work of the Engraving Branch at Southampton,

A.—No, except temporarily as locum tenens for short periods.

.
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54. Q. (8ir John Farquhkarson.)—1 produce a specimen map on the scale of two miles {o Col. 5. C. N. Grant.
the inch (No. 87 of England) which is part of a series lately ordered by the Government to be
prepared for the whole of Great Britain. This specimen has been produced by photo-etching.
1 also produce a specimen, which I consider rather a favourable specimen, of the execution of
the standard sheets of India, namely, No. 885 of the Burma Survey. I would ask the Com-
mittee to compare the two maps,and I would ask Colonel Grant to say what his own opinion
is as to the relative clearness of outline and general method of indicating the topographical

details on small scale maps.

A4—1 do not think that the work of the Burma cheet is 5o fine as that on the English
map.
55. Q.—You do not consider that the difference in quality between the two maps would
justify any departure from your previous answer as to the relative cost of photo-etching,
absolutely irrespective of the question of colours ?

A.—1 adhere to my previous opinion, provided that both the maps prepared by the two
processes are, prepared in the same style by similar workmen and under eimilar conditions.
That is to say, if the heliozincographed map and the photo-etched map were prepared at South-
ampton, T do not think that the difference in quality between the two would justify the
additional cost of £10 required by the photo-etched map. (I am referring throughout to the
one-inch standard map.) Similarily, if the heliozincographed map and the photo-etched map
were produced or could be produced at Caleutta, I would assume that the same considerations

would practically apply.
56. Q. (Colonel Longe.)—Do you think that our manuscript plans areas good as they
Draft ought to be, or do you think we ought to employ a better class
rartsmen. of draftsmen on them ?

4.~No doubt a better class of draftsmen would produce better drawings, and I should
try to get a better class of draftsmen. But the drawings, as done at present, are some of them
not bad.

57. Q. (Colonel Longe)—The present system in the Calcutta Office is to have the pay for
every post fixed by Government both in the Drawing and Photographic-Lithographic Offices.
If you had to take charge of these offices, would you adhere to that system or would you not
endeavour to get it modified and get more power in your own hands to promote good men, and
get rid of bad men ?

A.—1 should distinctly desire to haveit mnodified, and get more power to reward good work
and punish bad work. 1 should under these circumstances consider that I would be able to get
more and better work done ; if I were given a large sum to distribute amongst as many men as 1
required, thatisto say, a sum limited in amount, but which I could spend as 1 thought advisable.
I consider the Drawing and Photographic-Lithographic Offices would produce better results,
than are at present got, if run more or less on trade principles as regards pay. I should pay
the men in accordance with the quality aud out-turn of their work, regardless of the length of
service, though of ecourse length of service must be considered to a certain extent.

58. Q. (Colonel Longe)—Our present system of recruitment in the Calcutta Drawing
Offices is to recruit apprentices. There are now about 18 boys on roughiy Rs. 6 a month
which is less than the pay of a chaprassi in the office. Do you consider that such a system is
conducive to cleanliness and good work in drawing ?

A4.—1 think it is a question that requires more local knowledge than I have. At Southamp-
ton we do not take apprentices, but a boy begins on 6d. a day, but is soon raised to a ¢hilling.
At 18 he gets two shillings and six pence.

From my visit to the Drawing Office I do not consider that if I were in charge of the office
myself 1 would be satisfied with the draftsmen I saw. I think I should strive to get a better
class of men in the Photographic and Lithographic Offices also, and this, even if they were paid
more.

59. Q. (President.)—Y ou think the present arrangements in the Photographic and Litho-
graphic Offices are far from satisfactory? In your report
you say that the inferior work of theofficeis due to want of
) . cleanliness and order, to failure to use labour properly, and
to llSlll‘:lg arll gnsmtgbée propelss with inferior material. Can you say from the present state of
Your knowledge whbat special steps you would take, if you were yourself in charge to impr
the working of that Branch ? pey Y ¥ 1 chatee o mprove

4.—1 should first ask for a young officer as an Assistant, and this would be advantageous
not only in the immediate present, but I think it desirable that a second officer should always
be in training in that Department to take over the duties of the officer in charge, wihen he is
absent. 1 should then suggest, if I took over that section of the Drawing Office which
executes the drawings for reproduction by photography, that steps should Le taken to have a
thorough cleaning out of the whole of the workrooms and worlkshops, and 1 should take mea-
sures to ensure that they are kept clean in the future. I should then see about putting in the
fittings and makiog the alterations referred to in my report. I should then put all the workmen
on piece work, and [ think this would result in a large reduction of the lower class of labourers.
I would not include the foremen in piece work. 1 should then be in a position to advise
definitely about the transfer of the Photogravure Section to the Central Press as well as a portion

L

Improvement of the Photographic-
Lithographio Department.
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Col. 5. C. N. Gront- of tbe Letter Press Printing Department. I should then try to improve the quality of the
work done, by asking for increased power over the pay of the men and possibly increase the
same generally. 1 should then take up the question of the European and Eurasian Assictants.
At present there ave 22, drawing salaries varying from Re. 15 1o Hs. 550. My objeect would
be to largely reduce the number of these men, but to improve very much the position and pay
of the remainder who would be retained, or of those who would be obtained from the Conti-
nent to replace the existing staff. My ides is to havea few Superintendents, who would be
good workmen with capacity for hard work, rather than a Jarge number of workmen who might
be inferior,

60. Q.—Have you anything to say about the hours of labour in the Photographic and
Lithographic Offices? Do you consider the present hours—10 to 4—reasonable howrs of
labour for printing work ?

A.~In England it would not be considered reasonable.

6l. Q.—Is there any reason why a reproducing department like the one here should not
work as long hovurs as at Southampton ?

4 .—Fgr draftsmen’s work and work of that nature the hours of work must be restricted,
but there is no reason why printers on letter press machines and hand presses should not be
able to work 8 hours a day.

62. Q.—Some complaints have been made of the impossibility of turning out good work
in the Caleutta climate. Do you think, apart from any general question of ability, as far as
the quality of the work is concerned, it would be advisable to await the results of the improve-
ments you suggest, before considering it necessary to transfer the whole of the reproducing
office to a better climate ?

4.—1 think the removal might await the trial of improvements in other directions.

63. Q. (Colonel Longe.)—In paragraph 36 of your report you say “ the quality of the
supervision is much more important than the quantity.” Does not this depend on the capabi-
lities of the individual workmen, that is to say, with better workmen the supervision
would be less ?

A—1I have already said that I should prefer to run the Photographic and Lithographic
Offices with fewer, but better men.

Letter dated Ordoance Survey Office, Southampton, 23rd March 1905,

From—Colonel S. C. N. Ggant, CM.G., R.E,
To—The President, Survey Committee, India.

Since my arrival in England, on the 20th instant, I have been able to make enquiries
relative to the estimated cost of engraving in this country. I find that, as stated by me to the
Committee, the cost can vary as much as almost 100 per cent., it being dependent upon the
quality of the work. The depth of cut and the consequent life of the plate would not be dis-
cernible from a printed proof copy.

Sheet 81 of the Bengal Survey has been assumed by me as a typical average sheet, as
regards outline, of the whole of India and Burma.

The price of engraving the outline and writing of this sheet may vary from £75 to £45.
As regards hills, assuming that in each sheet there is an average of 170 square miles of light
hill shading and the same area of heavy shading, the estimated cost of this shading will vary
from £320 to £240, so that we have the average cost per sheet, outline and hills, varying from
£395 for superior work to £285 for work of a lower grade. 1t appears then that the estimate,
given by me to the Commitiee, of £250 per sheet or £875,000 for the whole of India and Burma
will, if work similar to that of the copper plates of the one-inch maps of England be desired,
have to be raised to £395 per sheet or £1,382,5G0 for the whole map. Tenders could doubt-
less be obtained for engraving at a cheaper rate, but the experience of the Ordnance Survey is
that, irrespective of the apparent quality of the work, the life of such plates (represented by
the number of impressions which can be pulled from them).is far inferior to that of plates
better, and consequently more expensively, engraved.

I he above estimales ate for engraving the hills by vertical hachures similar to those of
the one-inch maps of the United Kingdom.

The cost of an electro-typing plant, assuming electricity to be available, sufficient for
duplicating 100 standard plates per aunum would cost, in England, about £2,500.

There are four processes by which, or by a combination of which, the maps of India may,
on revision of the survey, be reproduced :

(1). Heliozincography of the original manuscript drawings made by the field parties.—
This would be the cheapest and quickest. The cost of reproduction in one or two colours
should not exceed £2 or £3 a sheet. Specimens* (A) aad (B) herewith have been prepared

. . by this method, and I see no reason why the work in India,
Not printed. with improved training of workmen and methods of reproduc-

tion, should not approximate in quality to that of these two samples.
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(2). Heliozincography—the work being specially drawn,—As a sample, I attach that Col. S.C.N. Grant,
* Not pri marked C, * and assume that the drawing done in the field
ot printed. sections would not be sufficiently good for this class of work;
and that consequently special drawings would have to be made by specially trained draughtsmen.
This would make the cost exceed that of (1) by the cost of these drawings which would pro-
bably amount, for outline and hills, to possibly £70,000 for the whole of India and Burma,

If either processes (1) or (2) be adopted, all negatives should be stored, and this would
provide the cheapest, quickest and most simple means of carrying out future corrections and
alterations.

(8). Photo-etching.—If the work be close and fine, and the number of impressions to be
obtained renders it preferable to print from stone rather than from zine, then this process has
advantages over that of heliozincograpby. The ove-inch maps of India are not close, nor are
the number of impressions printed great. The cost of first preparation may be taken for any
class of work, as being about £10,000 for the whole of India above that of heliozincography.
Any corrections in the future will be expensive relative to those made in processes (1) and (2).
For these reasons I do not recommend its adoption for the standard sheets of India.

(#). Copper engraving.—This process gives an impression clearer and shaiper than any of
the others; it is, however, expensive, both in original engraving and future correcting.

The work on the greater portion of the standard sheets of India is so open and the
demand for many of the sheets so very small that, in my opinion, the additional cost of this
method is not justified.

i There is no reason, however, why some sheets exceptionally close, for which the demand
1s great, should not be engraved, even if some system of heliozincography be selected for
adoption generally.



76

Col. 8, C.N. Grant. FEstimales for producing standard sheets in colour (i.e., outline and names in
black, hills in brown, water in blue and roads in another colour) by helio-
zincography and by photo-etching.

HEeLioziNcogRrAPHY—=See atlacked notes.

In the following estimates it is assumed that the manuscript plans are drawn ready for
photography, the detail and water on one plan, and the hills on another.

Col. 1. Col. 2. Col. 3.
As per cur- :
golonel ren}: PlI:‘o:oh- F:ﬁ-e:t:nh?&d
t's phic Litho- ¢
cstl;:lnte. ggr::a.phic Office thexrs?zr:'sent
rafes,
Detoil and water plates, Rs. a. Rs. a. Rs. a.
Two large negatives about 36” x 24” at Rs. 10 o 20 0
Duffing one negative for detail plate . . . . 70 40 0 17 0
s other ”» water . . 70
Making and proofing two helio. plates at Rs 5 . 10 0 12 0 18 0
]]xa,mmmfr proofs and correcting at Rs. 3 . . . 6 0 }
il plate.,
One large negative at Rs, 10 . . . . . 10 0
Retouching . . . . . 10 0 } 20 0 8 8
Making helio. and provmg . ) . 5 0 6 0 9 0
Examining and correcting at Rs.5 . 5 0
Road plate.
One set off from detail plate . . . . . 2 0
Inking up roads . . . . . . . 5 0
Makir?g helio. and proving . . . . . 5 0 100 ® 0
Examining and correcting . . . . . 10
ToraL o 93 0 88 0 61 8
Ploto-etching.
The same assumption being made as in previous case.
Col. 1. Col. 2,
As per cur-
Colonel reat Photo-
Grant’s  |graphic Litho-
estimate. | graphic Office
rates.
Rs, A, Rs. a.
Detail and waler plales.
Two large negatives . . . . . . . . 20 0} 40 0
Duffing same . . . . . . . . . 14 0
Two transparencies . . . . . . 20 0
Two sheets of copper ‘04 burnished . . . . . 75 0
Printing two copper plates, burmng and etchm , European . . 20 0
Touching by engraver . . . . . . . 70 0
Hill plate zf tn line drawing.
Negative . . . . . . . . . . 10 0
Retouching same . . . . . . . . ./ 10 0
Transparency . . . . . . . . 10 0
Copper—sheet of . . . . . . . . . 40 0
Printing and etching . . . . . . . . 10 0
Touchmg by engraver . . . . . . . .| 140 0
1 Road plate.
Same as for heliozincography . . . . . . . 13 0
ToraL o 452 0




(A

If the hill plate be done from a brush drawing in screen worl, the estimated cost of the co, 8,C.N,Grant,
zine plate will be—

Rs.
Negative—Screen - . . . . . . . 20
Duffing same . . . . . . - 30
Transparency. (I do not think a transparency of a screening 30

could be obtained readily except by contract printing, and a

gelatine plate 36” x 24” would be a somewhat exceptional size,

cost, say Rs. 20.)
Copper plate . . . . . . . . 40
Printing aud etching same . . . . . . 10
Fine etching (4 months at Rs. 70 at the least) . . . 280
Proving, ete. . . . . . . . . - 10

TotaL . 420

and of the map in four colours.

Rs.

Detail and water plate . . . . . . 219
Hill plate . . . . . . . . . 420
Road plate . . . . . . . . . 13
ToraL . 662

Norgs.~1. It is difficult for me to put down a value for each stage, as s0o much depends upon whether the
work would be done by European or native labour. Possibly I have gone betwixt and between, and recommend
that these estimates be sent to Mr. Pope, who will be able to modify them where he thinks necessary. I have
purposely left a column on the right haud of each sheet to enable him to do so.

In some respeots I have been guided by the charges for work done at Roorkee College. It will be noted
that nothing bas been added for contingencies : at least 10 per cent. should, I think, be allowed for these.

S. C. N. Granr,
Colonel,—28-2-05,
2. T return these notes and estimates checked, as far as I am able to do so.
At our rates, the cost of reproducing o standard sheet in blnck and three colours by heliozincography works

out at Rs.88 per sheet, or Bs. B less than Colonel Grant’s estimate. OQur figures also inolude all contingent
charges, so there is no need to add 10 per cent. to them as be suggests.

I find I cannot criticise his estimate for doing the same work by photo-etching, as we bave no experience
here in the reproduction of maps on a large scale by this method. But I am inelined to think his figures are
approximately correct.

1 suppose tho Committee are aware that Colonel Grant's estirates only carry the work as far as the pre-
paration of the plates and proving. He does not go into the cost of printing and paper.

T. A. Porg,—38-3-05.

3. I have appended to the estimates another column showing the cost of each stage in the process of re-
producing & standard sheet in black and three colours, if the size were reduced to ezactly half the present size.
The figures are based on the assumption that new originals would be supplicd of the proper size. If we had to
deal with the old originals of the present size, the work would cost a good deal more, and would be extremely
difficult lo estimate for. So that it must be understood that these figures can only apply to future work, unlees
it were intended to re-draw all the old sheets {o balf their present size, complete with border lines, ete.

There is not a very great difference in the cost of reproducing sheets half the size, the labour and materials
being much the same, whatever the size of the sheet may be. But there would be a big difference in the cost of

paper for each sheet.
T. A, Porr,—29-4-05.

4. For the 8,500 standard sheets of India Colonel Grant’s estimate for printing in three colours by helio-
zinoography amounts to Rs. 3,25,600, and Mr. Pope’s to Rs. 3,08,000. Colonel Grant's estimate for producing
these sheets hy photo-etching is Rs. 15,82,000, if line drawing be used for the hills, and Rs. 22,82,000, if brush
drawing in screen work be used. For heliozincographing 7,000 half sized sheets in the same number of colours,
Mr. Pope’s estimate is Rs. 4,30,500.

C. A, Banron,=—1-5-05,



Col. J. R, Hobday.

78

SECTION III.
SELECTED EVIDENCE.—SURVEY OF INDIA OFFICERS.

Colonel J, R, Hobday, I.A,, Officiating Surveyor-General of India.

[Caleutta, 14tk December 1904.]

1. Before 1865 the Survey Department was under the Military Department. In that
year it was transferred to the Home Department, and remained

Questioned as to the organisation ill the R i ; . r .
of the Department. "_sz ti intleS 71evenue and Agricaltural Depariment was formed
.e.y .

Orders relating to these changes are to be

found in Financial Department Resolution No. 3996 of 22nd December 1864, and Home
Department No. 1421 of 15th February 1865.

2. Before 1878 the work of the three branches, v1z., the Trigonometrical, Topographical
and Revenue, was distinct, though all were under the Surveyor-General with a Superintendent
of Trigonometrical Surveys. Before 1877 there were two Deputy Surveyor-Generals in
charge of Revenue Surveys ; since then there has been only one. The officers of the Revenue
and Topographical Branches were borne on one roster, whilst those of the Trigonometrical
Branch were on a separate list. The whole Department was amalgamated in 1878. Financial
questions had a good deal to do with the amalgamation, besides which there were a number of
officers in the Trigonometrical Branch for whom there was no employment owing to the com-
pletion of the triangulation of India. A number of the Trigonometrical Branch officers were
then being employed on topographical surveys whilst the topographical and revenue officers
were also indiscriminately employed on revenue and topographical surveys. Financial
pressure first began to operate about 1875-1878 ; when the complement of Imperial officers
fell from 69 to 50 and of Provincial officers from 168 to 135. In 1875 orders were received
for a reduction of four lakhs in the budget to be effected in three years, and the expenditure on
surveys was reduced to a maximum of 20 lakhs, (Letter No. 712 of 30th September 1875
from Secretary, Revenue and Agricultural Department, to Surveyor-General.) The sum of
20 lakhs was intended to cover all classes of expenditure. The limit of 20 lakhs has not been
enforced in recent years, In 1878 cadastral surveys were being conducted in the United
Provinces and Bengal. '

I belonged to the Topographical Branch and joined prior to the amalgamation. After
me no Imperial officer was appointed for six years, during which time about 20 steps were
absorbed with a view to reduction of establishment.

8. The present administrative staff of the Department consists of (1) a Surveyor-
General, (2) a Deputy Surveyor-General, (3) a Superintendent of Trigonometrical Surveys,
(4) a Superintendent of Forest Surveys. These officers divide up the work so as best to
administer the Department., The Surveyor-General administers the North-West Frontier
and Punjab parties, and makes arrangements for all special trans-frontier detachments accom-
panying military expeditions and political missions out of India. The Deputy-Surveyor
Genera] has all revenue and cadastral parties under him, as well as fcur topographical parties.
The Superintendent, Trigonometrical Surveys, administers all scientific parties, ome topogra-
phical party, and the Dehra offices. The Superintendent of Forest Surveys administers all
forest survey parties.

4. At the Calcatta office there are three Assistant Surveyor-Generals in charge of
(1) Surveyor-General's Office and Mathematical Instrument Office, (2) Drawing and Map
Issue Offices, (3) Photographic and Lithographic Offices.

5. There is an Imperial and a Provincial staff. Prior to 1895 they were known as the
Senior and the Junior Branches. The Senior Branch was composed of military officers and civil-
jans promoted from the Junior Branch for special good services. Lefore the reorganisation, there
were 60 in the Senior Branch and 163 in the Junior Branch; the reorganisation dimi-
nished the number of posts open to officers of the Army, and added them to the Previncial
Service. At present the strength of Imperial officers is 40. In the Provincial Service the
grades of Extra Deputy Superintendents and 1st grade of Extra Assistant Superintendents are
filled by selection, and Provincial officers filling these appointments are considered fit to be
placed in executive charge of parties. Provincial officers who joined prior to 1888 can rise to
Rs. 800 and a personal allowance of Rs. 200; officers joining after that date can only rise to
Rs, 800 ; the total strength of Provincial officers is now 142.

6. The recruitment of the Imperial Service is kept up by appointing officers of the Royal
Engineers and Indian Army who apply for service in the
Department, There is no rule as to the proportion of Royal
Engineers and Indian Army officers but, generally speaking, one Indian Army officer is
appointed to three Royal Engineers. The maximum pay of a Royal Engineer officer is
Rs. 1,600 as Superintendent, 1st grade. The salaries are consolidated. An officer enters
the Department as Assistant Superintendent on Re, 500. A Royal Engineer officer draws
in addition the pay of his military rank, but no officer can draw more than Rs. 1,600, unless
he holds an administrative post.

Recruitment of Imperial officers.
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Q.—1f the Committee found it pecessary to increase the number of Imperial officers, Col. J. . Hobday,
have you any suggestions to make as to how they should obtain them, and what steps 1t would
be necessary for Government to take ? :

A.—Reference would have to be made to the Military Department as to whether the
cxtra demand for Royal Engineers and Indian Army officers could be met.

7. As regards training, an Imperial officer first undergoes a course of instruction for a year
at Dehra Dun, after which he is appointed to a survey party as an assistant. He should remain
there for at least two years to complete his education before he is given an executive charge,
but of Iate years owing to the paucity of officers several Royal Engineer officers have been
given executive charge of parties after, and even before, the completion of their year’s train-
ing at Dehra Dun. Officers should not, I consider, be placed in executive charge of parties
under three years’ service in the Department. This remark applies equally to Royal Engi-
neer and Indian Army officers. There is one senior officer In charge of a party ; he is
generally an Imperial officer, but may be one of the 10 senior officers of the Provincial
Service. With reference to the question as to how far the present establishment is in excess
or defect, T consider that, for the sake of efficiency, there should be two Imperial officers
with each party, At present there is only ome, and some of them have had insufficient
training,

8. I put in a statement, showing the designation of survey parties and the administrative
officers under whom they are placed, as it stood on 14th November 1904. ‘lhe last two
columns of the statement show 1he number of Imperial officers now atlached to the parties,
and the number which, I think, ehould be attached to secure efficiency. The figure 41 in the
last column is irrespective of officers required for trans-frontier and other expeditions out of
India. Of these 41, five may ullimately be Provincial. At present only three Provincial
officers are holding executive charges; these three have served over 34 years, and are employed
as follows :—

(1) Mr. McHatton, Cantonment Surveys. .
(2) Mr. Shaw, Superintendent, Provincial Surveys, Assam,
(3) Mr. A. W. Smart, in charge No, 6 Party (Bengal).

IMPERIAL

. . OFFICERS.

Name ofo‘l;i:le‘f;:e:éc.l)rawmg Locality. Natur:iglfs?pera- Administrative officers, [--- ——, —- -
Now. | Shonld
No. 11 Party . . .| N. W. Frontier . | Topographical . |Surveyor-Genoral . 1 2
» 14, . . . | United Provinces Ditto . Ditto . . 1 2
w 168, . . « | N. W. Frontier . Ditto . Ditto . 1 3
» 18, . . . | Punjab . . Ditto . Ditto . 1 2
N. W. Frontier Drawing | Mussooree . eve Dilto 0 1
Office.
Simla Drawing. Office . | Simla . . Ditto . 0 0
No. 1 Party . . . | Central Provinces | Topographical . | Deputy Surveyor-General 1 2
w2, . “ . | Berar . . Ditto . Ditte . . 1 1
s 3 4 . . o | Lower Burma . Ditto . Ditto 1 2
w 4, . . . | Bihar . « | Cadastral . Ditto . . 1 2
w 5 ‘ . + | Chota Nagpur . Ditto . Ditto . 1 2
»s 6 . . | Eastern Bengal . Ditto . Ditto . 1 2
w T, . . + | Burma . . Ditlo . Ditto . . 1 2
. 8 . . o | United Provinees Ditto . Ditto . 1 1
» 10, . . .| Opper Burma .| Topographical . Ditto . . 1 2
Assam Dotachment . o| Assam .| Traverse . . Ditto .
Bangalore Drawing Office . | Bangalore . Ditto .
Bengal » ' .| Calculta . . Ditto
United Provinces Drawing | Naini Tal . Dilto
Office.
Assam Drawing Office . { Shilleng . . Ditto . '
Carried over . o _1_3— T
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IMPERIAL
. . OFFICERS.
Name Otf)ﬂfi’xs?:,c .D’ awing Locality. Natur:iglfm.opera- Administrative officers.
Should
Now. be,
Brought forward 13 26
Bangslore Training School . | Bangalore . “ Ditto
No. 12 Party Sind Topographical Superintendent, Trigo- 1 2
nometrical Surveys.
No. 22 Party . . o | India Astronomical . | Superintendent, Trigo- 1 1
nometrical Surveys.
» 33 . . .| Do. . Pendulum Ditto . . 1 1
» 24 . . Do. . + | Triangulation Ditto . . 1 2
w 20 4 s . «| Do. . T;t.hl and Level- Ditto . . 1 1
ing.
n 26 . . Do. . . | Magnetic Ditto . . 2 2
Dehra Training School . | Dehra Dun . ves Ditto
No. 9 Party . | India Topographical Superintendent, Forest 0 1
(Foresis). | Surveys.
w 17, . . . { Bombay  Presi- Ditto Ditto . . 1 1
dency.
., 19 . . | Madras Ditto . Ditto . . 1 2
w 20 . Burma Ditto Diito . . 1 2
ToTAL 23 41

9, Several Royal Engineer officers are mow in cbarge of parties who have not had
sufficient training. Lieutenant Browne, R.E., who joined the Department in 1903, has been
recently placed in charge of a party working on the North-West Frontier. It was preferable
to employ a very junior officer of the lmperial Service to a senior Provincial officer for this
party as Lieutenant Browne had seen service on the Frontier and won a D.S.0. there,
and it was desirable to employ him, though he had not had sufficient training in the Depart-
ment,.

10. Q.—Do you consider that senior Provincial officers are fit or will be fit to take charge
of parties, and from your experience have such officers been a success ?

A.—1 think officers of this class fit to be put in charge of parties have been the exception
rather than the rule. Army oflicers owing to their military training naturally possessa better
sense of discipline than a Provincial officer, who would in such a case be working with his own
kith and kin; and whose orders would therefore be more liable to disregard and dispute, I
would certainly prefer to place junior Imperial officers in charge of partiesto appointing senior
Extra Deputy Superintendents or Extra Assistant Superintendents, because the latter cannot
maintain the same discipline with their subordinates. The Provineial officers who can enforce
discipline are rare and ditficult to find.

In the Provincial Service there were no men who could have been promoted out of turn
in order to relieve the pressure on the Imperial Service, and so set free officers with insufficient
training.

1), The Provincial Service is recruited by Europeans and Eurasians being statutory
natives, and natives of India who have to pass a qualifying
examination. The qualification for a Luropean or Eurasian
. is that heshould have passed the High Sciiool examination.
A European or Eurasian must be between 18 and 22, whilst the limit of age for a native
is 24. Candidates must be statutory natives of India. A pafive must have passed the
F.A. examination. It was formerly the B.A. but the standard was reduced, as Bengalis only
came forward, and it was desirable to secure up-country men. If the Provivcial Service were
increased, there would be no difficulty in getting an additional number of candidates of the
same class without lowering the standard. (The number of men who have presented
themselves for examination each year can be obtained in the office, also the number who
passed, and for whom there were no vacancies.) Every fourth vacancy must be filled up by
a native of India ; they go through the same examinations as the Europeans and Eurasians.
I consider that natives ehould not be allowed to appear at the annual examinations for the
Provincial Service. They should be promoted from the Subordinate Service of the Survey
Department. Occasional promotions in this way are allowed by the existing rules for excep-
tional good gervice. 1f the type of men employed in the subordinate grades were improved,
it would be possible to fill the appointments of natives from this service alone.

Reeruitment of Provincial Service
officers,
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12. T consider that the natives il; the Subordinate Sia)rvice should not lt:e r?iquired to pasz
. . . a qualifying examination, but the system should be that o
oﬂ'\l;]:e g:;;lrgf;:nfglﬁ?iﬁ: té}:fr;[_' puci'e selection for good service. No native should rise above
ment Service, natives rose to a posi- the Sub-Assistant Superintendent grade or at most the grade
tion in which they could be putin of Extra Assistant Superintendent, 6th grade, on Rs. 300.
charge of disiricts; they could By taking men from the subordinate grades they would
}’)e'if’me I‘;lflt"ct Superinteudents of probably never rise beyond the grade of Sub-Assistant
olioo and Judges. Superintendent. The Native Provincial officers now in the
Department can_rise to any position in the Provincial Serviee, but are unfitted for the higher
grades. Time will prove the truth of this statement. At present the natives that bave been
admitted have not yet risen above the grade of Extra Assistant Superintendent, 6th grade.
Q.—How do the natives in the Provincial Branch of the Survey of India compare
with other Provincial officers ?
A4.—1t depends on what part of India the men come from. The most successful candi-
dates are Bengalis, owing to their superior educational qualifications, but education alone does
not make a desirable survey officer, and Bengalis are better fitted for sedentary pursuits.

18. | am unable to answer the enquiry put by Sir J. Farquharson as to the social
position of the natives who join the different services of Government.

The effect of the reduction of the educational standard from B.A. to F.A. cannot yet
be gauged, as it has not had time to work; probably there would be no difference in the
educational qualifications needed for the survey profession, as distinet from other branches
of the Government service. 1 do not think there is much difference between the social
position of those who are promoted from the subordinate grades and those who enter the
Provincial Service by competition. By the rules, as they stand, the Surveyor-Ueneral is
practically compelled to promote an inferior Provincial officer, if there is no glaring report
of inefficiency against his name, otherwise he would have a grievance. 1f natives were not
promoted to grades above that of Extra Assistant Superintendent, 6th grade, they would also
consider they had a grievance.

\4. Iman Skarif Khan, the senior native in the Provincial Service, was promoted from

Esamined as to the native officers the Subordinate Service, after 20 years in that service; he
at present serving in tho Provincial had done some excellent work on the frontier. I can give no
Service. particulars as to his abilities, I donot know him personally.
He is a north-country man.

Aulad Hussain, joined as a computer at Dehra Dun, and entered the Provincial Service
by comrpetition: he was in several parties. He is a high class mathematioian, but of no use
for out-door work ; is not a B.A.; he is a north-country man, and is now back again in the
Dehra office.

Rakmat Ullak joined as a computer, and entered by competition ; he has never worked
under me. ’

Nélmons Chatterjee, a Bengali, entered by examination. He was placed in charge of
the Godavari Detachment. So long as he had only three or four traversers to supervise, he
conducted the work satisfactorily, but as soon as the améns arrived to take up the detailed
survey, he went sick. e has been recently transferred from the Godavari to the United
Provinces.

Amar Singk entered the Department by examination. He is a north-country man; he has
done very well, and isa better class of man than a Bengali, and is now in charge of a Forest
Survey Camp, I have asked the officers in charge of parties to report on the Native
Provincial officers working under them. Their replies will be put at the disposal of the
Committee.

15. I do not think that natives compare unfavourably with the Provincial Europeans
and Eurasians. It is very difficult to find out how a native enteriog by examination is going
to turn out, even after the uswal period of probation, Some natives have been rejected
before the completion of the probationary period. The length of probation is one year at
Dehra Dun, and one year in a field party.

Transferring natives from one part of India to another does not affect them, since they
are liable by the rules for service anywhere, though naturally they would prefer to work in
their own country.

16. The strength of the Subordinate Service is not fixed ; the numbers vary according
to requirements. Sub-surveyors are first enlisted as pro-
bationers on the temporary establishment, and they are only
brought on the permanent list, if they have worked well, whilst
in temporary employ. Their service counts towards pension from the beginning of their tempo-
rary service, if they are subsequently made permanent. The officer in charge of a party sends his
recommendations annually to the Surveyor-General regarding the pay and promotion of surveyors
and sub-surveyors. ‘lhere is no hard-and-fast rule, but an increase of salary is generally given
after every third year of approved service. The sub-surveyors are picked up wherever they can
be found and trained by us; they are frequently relations of other sub-surveyors. They are
started on salaries of from Re. 12 to Rs. 15.  After five or six years they may get to Re. 20 or
Ke. 25, Then if they have worked well, they are recommended for transfer to the permanent

M

Examined regarding the Subor-
dinate Servioe.
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82

.Col, J, R, Hobday. establishment, and receive from Rs. 26 to Rs, 100. There are no fized grades. The surveyors
and sub-surveyors on the permanent list now number about 200, and those on the temporary
list about 800, If educational qualifications were insisted on, and a hope held out of sub-
sequently entering the Provincial Service, a better class of men might be recruited both
as sub-surveyors and draftsmen. Educational centres have been tried, but without success, for

Golonel Longs oxplained that in the native students find they can get better pay elsewhere in
thiso:(:mnn‘:ter tho Suprveyor.(;eneml other departments. Unless the Survey Department offers
had the powers of & Local Govern- higher pay, it will be difficult to get educated men. In order
ment, but it has been customerylo to get natives who have passed the school final examination,
consider that the maximum to be jt would be necessary to offer Rs. 25 to Rs. 120. At present
given is Rs. 100. the rates of pay are left at the option of the Surveyor-General,

17. I would prefer, even if higher pay were offered, to keep the men as probationers on
It was vointed out to witness the temporary list for b or 6 years, to see how they shaped,
that MsjorpCrichton had said the Whether they had energy and aptitude for their work. The
number of candidates was eight Datives we recruit as sub-surveyors and draftsmen are not as
times the number that oould be good as they should be. The right class of men cannot be
employed. got without offering higher pay. Our budgets are cut down,
and in order to turn out work cheaply, we are compelled to employ natives on low rates of
pay, though the best plan would be to try colleges with a view to getting educated natives,
and offer better openings in the Department. I would promise them permanent employment,
if they proved eatisfactory after a probationary period.

Q.—Would you offer permanent employment without a period of probation ?
A.—No. I do not like that.

Q.—But you must offer something. You must give them certain definite prospects, if you
Colonel Longe said that if ad- want a better class of men.
vertisements were put in the Gazette A.-—The colleges should be asked to devote some time to
offering euch and such rates of pay, teaching natives map drawiog as well as plan drawing. It is
Bo ‘}9“1;'? ths"e would be hundreds of /1 ortang that sub-surveyors and even draftsmen should know
epplications. English ; at present the majority do not.

18. Draftsmen are paid too little. A student leaving a college often gets Rs. 40 to Rs. 60
in the Public Works Department as a draftsman. The Survey Department rates have lately
been raised ; men now get Rs. 10 or Rs. 12, and directly they can'draw fair maps, their pay is
raised to Rs. 25 or Re, 80. The fixed establishment at the Calcutta and Dehra offices start on
a salary of Rs. 6 which is a ridiculous salary to offer a draftsman. In the Calcutta and Dehra

offices the junior section of draftsmen get from Rs. 6 to 15, and

. Colonel Longa explsined that there the senior from Rs. 25to Rs. 120, z.c., natives. Europeans

thoo 5““:; ﬂf“ﬁg 1ed o %'eaf::i”;:&‘ ' get Rs. 50 to Rs. 300. At present the native draftsman

o oouniry i ’ gots less than in other Departments, such as the Public Works
Department. We cannot induce students to remain with us owing to the low salaries offered.

19. Map drawing as well as plan drawing should be part of the curriculum of our colleges,
where the Government of India should encourage imstruction in the art of map drawing and
so educate students as draftsmen. At present plan drawers get Rs, 60 to Rs. 70 in the
Public Works Department and other Departments straight away. Since they are generally
taken on temporarily, their chances of getting permanent employment are less. The Depart-
ment has been trying to get these students from colleges with offers of higher pay, but as we
do not offer sufficient pay at starting, they cannot be induced to come or elee they leave us soon
after joining ; besides they are not map drawers and have to be trained. The draftsmen on a
pay of Re. 800 are not very superior to native draftsmen; they are simply European or
Burasian draftsmen and not in the position of superintendents: they might well be abolished.
Sub-surveyors in topographical parties are generally required to draw their own fair maps
during the recess. On this account they seldom get any leave,

20, There are very few parties with soldier surveyors except on .the Frontier. Soldier

. . surveyors are generally too thick-fisted as draftsmen,

Questioned aa to soldier surveyors. Soldiers get two years’ training at Roorkee which enables

them to carry on a route survey with a compass or plane-table, They would probably be more
efficient as surveyors with longer training in the Survey Department (five years perhaps).

21, Q.—If it were decided to suddenly increase the Provincial establishment, how

would you grade the men brought in so as to minimise the
General, difficulties that would arise as regarde stagnation of promo=
tion ?

A.—1t would be quite possible to give them certain rates of pay after a certain number of
years’ service, but I would not recommend it.

Q.—Could you not take men for an ordinary term of years asa commercial firm does?
Say that there would be no pension, but that there would be a higher rate of pay,—would they
come in that way, if you are taking on men for a special programme ?

A.—No. There are no surveyors or draftsmen capable of making maps in the field and
then fair drawing them, in the open market in India. We have to train all our own men.
Europeans from home would not do at all, because they would be very expensive, and would
know nothing of the customs and languages of the country ; besides our methods of work are
somewhat different from those in vogue in Europe.
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22. On active service the placing of surveyors under the immediate orders of the ¢, g, R, Bobdsy,
Questioned by Colonel Kelly re- General commanding the troops is a mistake. 1 think the
garding ofticers and surveyors ac- lntelligence Branch should have nothing to do with map-
companying armies on active service. ping,

The senior sarvey officer with an army in the field would, of course, be under the orders
of the military commander, and should be nominated as a member of his staff, but all survey
oflicers and subordinates accompanying brigades or detachments of an army should receive
their orders from the senior survey otticer. What I mean to imply is that whalst survey officers
and subordinates would carry out surveys, whenever and wherever required for military re-
quirements, military staff officers should not be allowed to interfere with the methods, and
principles on which surveys are usually conducted by survey officers on field service. Our
surveyors should not be told off to undertake route surveys, which is the work of the Intelli-
oence Branch. The duties of a survey officer with an army in the field are mainly confined
fo the making of geographical maps of the theatre of operations. Route surveys undoubtedly
assist in the compilation of such maps, but owing to the want of training in geographical
work at our military colleges, route surveys conducted by officers in the Army are difficult to
Jocate with any degree of accuracy on a geographical map, unless they are supervised by pro-
fessional survey officers in the field.

As an instance of the dificulties which arise, I may mentfion that during the annexation
of Upper Burma, when I was senior survey officer, a surveyor was sent out by the military
staff to do route surveys contrary to my instructions. I complained and asked that the swr-
veyors should be directed to do only such work as could be correctly located on a map. At
the conclusion of the military operations this surveyor was compelled to go over the whole
ground again before his work could be utilized, This would have been avoided, if the staff
officers had not interfered.

28. Our standard maps are published on the scale of 1 inch=1 mile. They are drawn
in the offices of survey parties, and submitted for approval
before publication to the administrative officers who decide
whether they satisfy the standard of quality. No particular
outturn is called for; it varies according to the strength of a survey party, and the nature of
the country to be surveyed. The oflicer in charge of a party knows the country and what the
men can turn out, and makes out an approximate programme annually which is generally
carried out. ‘Lhere is n weekly return of what each surveyor is doing, 'L'hese are submitted
to camp officers wbo send in reports to the officer in charge, who again sends in a monthly
progress report to his administrative officer. I produce
specimen forms* of these reports, I think the estimate made
last year by the Departmental Committee of the cost of an
average survey party is fair. 1 would prefer to answer questions on this point after receiv-
ing the answers to certain questions 1 am circulating as to averages for the past five years.

24, @~—Do you think it affects the estimate that the survey should be on the 2-inch
scale ?
4,—No.

@.—Would you recommend the 2-inch scale everywhere for topographical survey, whether
hills or plains? Do you think the cost would be any greater than on the 1-inch scale ?

4.—No. 1 do not think it would make any material difference in the cost, and a man can
work just as fast on the 2-inch scale as he can on the 1-inch. For field work tbe 2-inch scale
of -survey 1s preferable in every sense to the l-inch scale which should be abolished, I speak
from considerable experience in work conducted on both scales of survey, Our standard maps
should continue to be published on the l-inch scale, but the scale for field work should be
2 inches=1 mile,

Examined regarding the Survey
of lpndia maps.

* Norg.—Specimens are attached
to the evidence.

25, In Madras and Bombay the Imperial Survey Depart-
ment has taken no part in cadastral surveys which have been
undertaken by local establishments.

26. In the Punjab, cadastral surveys were conducted by the Survey Department up to
1889. Since then they have been carried out by local agency on primitive methods known as
the “ square system.” The local agency village maps are being utilized by reduction in the
compilation of topographical maps, but their work has to be checked and supplemented by us
m the field. Some eheets have thus been completed in the Punjab, but there are large arrears of
work remaining. Many districts have been cadastrally surveyed, but the maps await reduction
and supplementary survey before topographical maps can be compiled. There is only ome
survey party in the Punjab. Until another party commences work in the Province, it is
impossible to bring out topographical maps of these districts at a reasonable date,

. 27. In the United Provinces there is a Superintendent of Provincial Surveys, or
in other words, of cadastral surveys, who belongs to the Imperial Department. Heis assisted
by six or seven Provincial officers. Original cadastral surveys in these districts are drawing
to a close, and the work is now mostly restricted to the revision of cadastral maps in Hamirpur
and Banda, which is, strictly speaking, not work for the Survey Department but for the Land
Records Department. The Superintendent is subordinate to the Director of Land Records.
All cadastral surveys are paid for from local revenues, but traversing is an Imperial charge
at the rate of Rs. 3U per square mile traversed, A drawing offce is compiling maps from

M 2

Exzamined regarding cadastral
surveys in the various Provinces.
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these cadastrsl surveys, but the work is much in arrears due to insufficient establishment. All
these maps should be tested and supplemented in the field, but there is no establishment for
taking up this worl,

28, In Bengal, there is also an Tmperial Superintendent of Provincial Surveys who is not
subordinate to the Director. He works under the Board of Revenue. No monthly returns of
work are received by me from Bengal. 'The Survey Department exercises no control over the
programmes of, or the expenditure on, cadastral surveys in the United Provinces or Bengal ;
the Deputy Surveyor-General only sees that they are conducted on professional lines, The
expenditure in Bengal does appear in the Survey of India Budget.

29, In the Central Provinces two Provineial officers have been employed for some years
past by the Land Records Department, and one is still so employed. The Survey of india
had no concern with them. ' These officers were seconded.

80. The ofticers employed on cadastral surveys in Bengal, the United Provinces and
Assam are not seconded ; the Depgrtment cannot employ other officers in their places. If Local
Governments extended their cadastral operations very much, this would hamper tle topo-
graphical work of the Survey Department. There is a fixed establishment, and if Local
Governments take more of our men, there are necessarily fewer left for other work of the
Department, The only Provincial oflicers seconded are eight in Burma in the Land Records
Department, and one officer in the Central Provinces. There are no disadvantages in second-
ing, for the officers seldom return to the Department, and other men take their places. It
would be preferable to gct rid of the men employed by Local Governments from our rosters.
They are only employed on cadastral work, and should they ever return to us, they are bound
to have lost a good deal of their professional knowledge, and contracted slack habits.

31, In Burma cadastral surveys are conducted entirely under the supervision and conlrol
of the Imperial Survey Department, but no record writing is done by us. The maps are then
printed and made over to the settlement ofticers. All original cadastral surveys in Burma are
done by the Survey of India, and charged to the Government of Burma. The Land Records
Department undertakes extension surveys, where fresh cultivation is started.

32. Undoubtedly in all alluvial tracts, devoid of Lills and undulating country, there must

o . .. be a gain in utilizing cadastral surveys, especially those
Questioned regarding the utili-  tha¢ have been conducted by professional agency, bub every
zation of cadasiral material for “ iled should be looked Limi Lo
topographical naps. map so compiled should be looked upon as a preliminary issue,
anu requires checking in the field and supplementary survey
in & greater or less degree, before it can be accepted as a final standard map, embracing military
and geberal requirements. T'he saving effected by utilizing cadastral material in the compil-
ation of topographical maps, as contrasted with the cost of a resurvey of any area is a moot point
and not easy to get at, Undoubtedly it depends on the character of the country—in Beugal
there must be a gain in utilizing such material, also in the Ganges Valley, the United Pro-
vinces and the Doabs of the Punjab.

Q.—Would it be possible to lay down any criterion as to where economy ends and extra

expenditure begins, and is there any gain in accuracy ?

A4.—1n the Central Provinces the Department endeavoured to use some village maps
done by local agency which were found to be totally deficient in topographical detail, and
which were of no use whatever, except for laying down village boundaries. I am collecting some
data from executive oflicers in charge of parties on these points to lay before the Committee,

33. Topographical maps are generally published during the year after survey, but a great
‘ deal depends upon the block in an ottice owing to the exis-
tence of arrears, and the strength of establishment to deal
with them, i

Q.—Major Crichton says his standard maps compiled from cadastral surveys should be
got out in two years after survey, but he hopes to reduce the figures by six months. Do you
accept that ?

4.~—Yes, now that he has got together the drawing establishment needed to deal with the
work.

Cadastral work does not at all delay the publication of topographical maps in Burma. I
do not think there are older districts in the United Provinces than Meerut. In the United
Provinces, the delay in bringing out standard maps was due to the fact that no Drawing office
was established for the compilation of such maps till five ycars after the cadastral surveys had
commenced. The Department has bardly ever dove traversing for purely topographical work,
All traversing has been done for future cadastral surveys over cultivated areas.

84, Q.—Traversing in the United Provinces costs Rs, 30 a square mile, while the cost of
a topographical survey may be as low as Rs. 257
" 4—We only resort to traversing in topograpical surveying where triangulation is impos-
sible, and that is seldom the case.

Q.—1If you are simply doing topographical survey, would you dispense with the whole of
that Rs. 30 for traverse work, or would there be any traversing work to be done?

4.—Wlere no previous traverses have been carried out, we should in the plains bave to run
a certain number of traverses to supply fised points for the plane-tablers, but the cost of these
traverses would be far less than thore necessary for cadastral surveys.

Examined regarding the publi-
cation of maps.
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35, Q.—Should cadastral surveys always be preceded by traversing ?

A.—According to modern ideas of cadastral surveys, I think they sbould undoubtedly be
based on traversing.

36. Q.—Do you think there would be any advantage in trying to get cadastral work
that is etill shown in tbe estimates as chargeable to the Survey of India, and is then trans-
ferred, taken out of the budget ?

A.—1 think it would be a distinct advantage to distinguish fiscal surveys from other survey
and scientific work, This would tend to minimise mistaken ideas as to survey expenditure.

37. The scheme recorded in Colomel Louge’s notes for the Survey Cowmittee as Colonel
Gore’s scheme was really drafted by myself. I advocated it
Examined regarding tlie proposed six or seven years ago, when I first came to the Calcutta office.
decontralisation of “’S" Depa‘tmé“f 1 bave frequently brought to notice the necessity for increas-
::Sﬁf three Deputy Surveyora-Ge ing the administrative staff and for deceatralising the Draw-
ing and Map Issue ollices. I think Mr. Fuller’s suggestion
regarding an annual conference to fix the survey programme in a province a very good one, but
practically administrative officers have hitherto always consulted Logal Goyernments a5 to
survey programmes. If three Deputy Surveyor-Generals are appointed, it would be quite
possible and an advantage for them to take over the control of forest surveys in their respec-
tive Circles.

38. I think the objections to the transfer of the offices from Caleutta to Dehra Dun

insuperable on the score of expense, and nothing would be

flga:sfer of offices from Caloutts op510q thereby. The climate of Dehra is not much better

to Debra. than Calcutta, aud fever is very prevalent. The surround-

ings are unsuited for the training of junior officers and subordinates. The climate of Calcutta

is bad no doubt for map reproduction, but I do not consider it affects the efficiency of the

engravers. What is wanted for a Photographic-Lithographic office is a dry climate like Poona,
or Baogalore.

39. There is no doubt maps would be published much quicker, if there was no extra-
departmental work. It cannot be altogether excluded, as
for ipstance, irrigation, military, and railway maps. The
Department should have nothing {o do with the illustrating of books reproducing Gurmukhi
manuscripts, and work of a similar description. 1t might be possible to get such work done at
Poona, and also a cerlain amount in England. I cannot say if refusal by the Department to
do such work would lead to private enterprise coming forward, Extra-departmental work
should not be allowed to interfere with the work of the Department. If a separate office were
started for extra-departmental work, it should not be in Calcutta. I cannot say if this would
lead to a large initial outlay. The Drawing office is also inflicted with all kinds of extra-
departmental work which is often the most troublesome,

Extra-departmental work.

40, There is no objection to a Local Government bringing out }-inch district maps. No
rule has ever been laid down that the Department should produce maps of culy certain scales
previously fixed. We are asked to supply maps on all conceivable scales.

41. Maps in connection with military maneuvres must also be done by this Department,

. Nobody complaius of the size of the sheets, 343" x277, 1

Sir J. Farquharson explained to  ongider that an early effort should be made to publish stan-

ﬂie g"-m"i;mele the methods em: 4,14 sheets in a completed form, f.., full up to graticule
ployed in England. s : . o

limits. At present there are many sheets in a fragmentary

state, and these give endless trouble in the Map Issue office, These fragmentary surveys have

only to be put together to make the staudard sheets complete, but at present there is no estabs

lishment available to undertake this work.

42. 1 wish to add a few remarks which, though they do not apply to the subject of topo-
graphical maps, do affect the organisation of the Depart«
ment. I refer to the depletion of officers due to their em-
ployment by Local Governments on Land Records and other
Provincial work. At present the following officers are so employed : —

Imperial Provincial
officers. officers;

Employment of officers by Local
Governments.

United Provinces . . . . . . . 1
Assam . . . . . . . . . . e
Burma . . . . . . .
Central Provinces . . . . .

Totar . 1

| =
=] = b0~

The eight Provincial officers in Burma, and one in the Central Provinces are seconded,
and others have been recruited to take their places, but their names are still borne on the
departmental rosters.

The one Imperial and nine Provincial officers in the United Provinces and Assam are
not seconded, and the departmental establishment is consequently deficient to1his extent.

The officers in the United Provinces are now principally engaged in the revision of cadas-
tral maps, an ewployment which has hitherto been considered as essentially the work of the

Col, J. R, Hobday.
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Col, J. R, Hobday. Land Records Department; while cne  Provincial officer is engaged on road surveys for the
Public Works Department and on municipal surveys.

In Assam the two Provincial officers have been almost exclusively employed on Land
Records work.

43. In 1897, my predecessor Colonel Sandeman urged the necessity for creating establish-
ments in all Frovincial Land Records Departments for the up-keep of cadastral maps and
records, and pointed out that witbout such maintenance, a resurvey will be inevitable at the
pext settlement of every district. Since then I bave on several occasions brought this subject
to the notice of Local Governments; but with the exception of Burma, no Province, to my
knowledge, possesses a Liand Kecords staff capable of carrying out this important measure
with any pretence to efficiency, and the question has generally been shelved.

I wish, therefore, to urge the desirability of instituting an enquiry on the organisation
and working of the Land Records Departments in every Province with a view to settling the
following questions once for all :—

(1) Whether it is practicable or desirable on the plea of economy to organise establish-
ments and establish survey schools, and thus strengthen the Land Records staff
for the efficient maintenance of cadastral maps, as recommended by Colonel
Sandeman.

(2) Whether it is not possible to put an end to this demand by Local Governments
for the services of our officers for Land Records worl.

As regards (2), T propose that Revenue officers who are intended for future employment
in Land Records Departments should, at the commencement of their service, be attached to
our cadastral survey parties for a three years’ course of training in cadastral surveying and
record writing, and be paid for by Local Governments, while under such tuition,

44. Another matter which I wish to impress on the Committee is the harm that has
been done in the past in handing over survey work to ama-
teurs ; and starving the Survey Department. It is only of
late years that it has been possible to examine and form an
opinion on such work, and show that it has proved to be a false economy., In the Punjab,
for years past, we have been called on by that Goveroment to endeavour to patch up, and
reconcile discrepaucies due to the primitive methods of survey by local agency thatare in
vogue in that Proviuce, and we are still sinking money in_this futile attempt. Compare the
cadastral maps ol Madras and Bombay or of the Central Provinces under the controi of the
Local Government with those that have been executed by the Survey of India. To vindicate
my statement I would mentiou that the Bengal Government commenced to undertake surveys
under amateur supervision, but seon found that they could be done cheaper and better by pro-
fessionals, and have now wisely decided that all cadastral surveys are to be carried out by the
lmperial Survey Departwent.

45, There is also a great need in the Department for a full and clear chronological history
of topographical, and of revenue surveys, including Land
Records surveys, province by provioce. The only extant
works we have on the subject are the editions of * Indian
Surveys’’ by Markham and Black, but they are mere outlines, and only deal with the subject
in a general and perfunctory way, and are of very little practical use departmentally or as
books of reference, whilst they are deficient in information of vital importance. 1 venture to
think that had such a history been available, the labours of the present Committee would have
been considerably facilitated,

Necessity for professional control
in cadastral surveys.

Necessity for a history of the
Department.
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SURVEY OF INDIA.
Progress Report of. for the month of 190
Plane Table No,
Sq. miles.
. . Bag
Area previously surveyed on this table. Blue %
wash or
Area surveyed on this table during the month
under report. Red wash or
Total area surveyed on this table

N.B.—A sketoh map should bs drawn above showing names and positions of the more important towns,
rivers and roads. The position of the Surveyor's camp at the time of the submission of the Report should also
be indicated. The area surveyed should be coloured or shaded as directed above, and the area expeoted to be

done during the following month by a yellow wash or
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Return of Work,
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Daxa.
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1 hereby certify that the above is a true statement of the work dome by me; that on
working days I have worked for at least 8 hours each day; that I have inked up my plane
table section regularly ; that I have entered all names in my village list in ink daily ; that I
have been in correspondence with the adjoining plane tablers; and that I have generally carried

out all orders to the best of my ability.

Camp }
Dated. 190 .

Read carefully before signature.

Norg.~This retura is sent by the Burveyor to the Camp Office.

Survey,

Col, J. R. Hobday.
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~SURVEY OF.INDIA. Col, J. R, Hobday.
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map.

N2



Col. J. R. Hobday, P, 73.

SURVEY OF INDIA,

Examination Register of Sheet No.

92

Stages in the preparation of maps.

Sigoature of drafts-
man or typer and
date.

Signature of

Examiner and

date.

Sigoature of Officer
in charge of sectiom
and date.

(1; Projection of Gralicule and
rectangular Co-ordinates.

(2) Plotting of trigonometrical
and traverse points.

(3) Inking in trigonometrical
points, and village trijunc-
tions.

(4) Tracing or  transferring
defails in pencil,

(5) Adjustment of edges with
adjoining sheets.

(6) Inking in town, aund village
sites.

(7) Typing district, pargana,
forest reserve names, etc,

(8) Typing town, and village
names, and heights, bench
marks, &e.

(9) Inking in roads, rivers, rail-
ways, water courses, edges
of cultivation, boundartes,
ete.

(10) Typing, and drawing minor
symbols, river and stream
names.

*(11) Hill shading, or contouring
and broken ground.

(12) Finishing borders, headings,
footnotes, references, scale,
area statement, index to
adjoining sheets, etc.

(13) Final examination.

* When maps are drawn in two colours, the hill sheet which is drawn separately, may be commenced aftor
(9), the rivers and streams being traced from the outline sheet, and inked in very faint blae lines; spaces to be
marked in penoil, where the village names and heights fall. The same quality of paper to be used, as for the

outline sheet.

Date

} Map passed by

Officer in charge of

Party( )
Drawirg Office.

Nore.—This form is finally pasted on the back of every fair map as a record to show who it was drawn by
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Lieutenant-Colonei F.B. Longe, R.E,, Surveyor General of India, and Member, Lleut.-Col.
Indian_Survey Committee, F. B. Longe.

[Caleutta, 8tk February 1905.)

1. The Surveyor General has absolute discretion to accept or refuse demands by Govern-
ment officials for maps on any scale, provided in case of accept-

Scales of maps issued by the Sur- 5,06 the work requires no special establishment to carry it out,
vey of India. and he has the material for preparing the map in his office.
To my knowledge no orders have been issued as to the scales on which the Survey Department
should publish its maps. I believe the matter has hitherto been left to the discretion of the Surs
veyor General. The quarter-inch map or Atlas of India dates back to the beginning of the last
century. No doubt the matter of scale was decided in consultation with the proper authorities at
the time the Atlas was commenced. As regards standard sheetson the 1-inch scale, when a
survey is decided on, the scale of the map is discussed with Government. There has never been
any systematic survey for the preparation of a map of India on any onescale. The whole system
has been patch-work, As regards the Sind map on the half-inch scale, the question of scale was
discussed with Government. Such points would come up when submitting the yearly pro-
gramme of work to Government for sanction. As regards general maps of India, I have never

17

heard of any special orders from Government asto whether the scale should be 74" or 54",

ete.

2. The , ;55555 map was discussed at the Scventh International Geographical Congress
in 1899. It is a portion of the map of the world which has, I believe, been undertaken by every
European nation within its territorial limits. The commencement, of this map was certainly
mentioned to Government,

3, The various general maps are prepared in accordance with the requirements of the
country. In Upper Burma maps were prepared on the }” scale, because there was not suficient
material to prepare maps cn the {” or any larger scale. This is the case also with regard to
parts of Persia. The general maps of Tndia are prepared from existing maps on larger scales.
Some have been prepared by photo-zincography and some are engraved. 1 shall submit a list
of all the small scale maps which are prepared.

4, If it is decided to make a general topographical map of India, T would recommend a
scale of 17 = 1 mile. My reason is that 2 map on a smaller scale is of little practical value,
while the cost of a larger scale map of the whole area would be prohibitive. In Burma the
topographical surveys are being carried out on the 1” scale for publication on the same scale,
The Department has never surveyed for topographical maps on a smaller scale than 1” = 1
mile, though in the deserts of Rajputana and in Baluchistan and on the Frontiers generally sur-
veys or reconnaissances have in part been made, and maps have been published on the 4” or }”
scales. There are other places which have been surveyed on the 27 scale, and the resulting
maps bave been published on the 1” scale. 1In Baluchistan triangulation was regularly done
in advance, The Military authorities are, I believe, considering the question of resurveying
the whole of Baluchistan and the Frontier on the 17 scale. I object to this on the grounds
that such a scale would give very little more information than is already shown on the 4” maps,
and it would be a waste of money to do it. If it were done at all, the survey should be on
the 2” scale. The Department does not publish 4 maps from 1” surveys. Ordinary topo-
graphical parties survey on the 1” for publication on 1”, This is the usual rule, but there are
several exceptions in which 2” surveys have been carried out, specially in the Bombay Presidency
and in Allahabad. In the case of Allahabad the villages were so small that the boundaries
could not be shown on the 1,” and so the maps had to be published on the 2” scale.

5. If it is decided to publish a topographical map on the 1” scale as a general rule, I would
strongly urge the survey of the mass of the country on the 2”
scale for reduction. But there are large areas in the hillsand in
quite unopened country where this would be too expensive, and also where no more information
could be got on the 2” than on the 1” scale, besides which there are difficulties in getting about
such country, In the Lushai hills and in many parts of Burma and Assam the jungle is impene-
trable. These remarks would not apply to Chota Nagpur, which is thickly populated. My chief
reason for mentioning these fracts is that they are sparsely populated, there is no trade, and
the roads arve few and far between. I am referring to the surveys of the present time. Such
areas should be surveyed on the 1” scale and published on that scale, even though the maps
may have to be supplemented in future by alarger scale survey as the country becomes opened
up.

6. Where the survey is done on the 2” scale, I would agree to recommend that an arrangement
should te made for making maps avnilable on that scale, if there is a special demand for them,
but T would not publish regularly on the 2” scale, as I would almost always draw such maps
for reduction to the 1” scale. The reproduction would be carried out by the process most suit-
able and economical at the time.

7. T do not agree with Colonel Hobday that the 2” survey is not more expensive than the
1“, T consider a 2” survey is considerably more expensive than a 1” one; but it depends very
much on the nature of the country. In the case of certain countries, especially flat countries,
where traversing forms the basis of mapping, there would be very little difference in the expense,
but the moment work begins in hilly or intricate country, where the work has to be done by

Scale of sarvey.
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plane table intersections from trigonometrical points, the expense wonld be considerably greater.
This is a matter I should like to explain to the Committee in more detail a little later.

8. I produce figures thowing the difficulty of arriving at any exact conclusion as to the cost
cf a topographical survey in different classes of country. 'The
cost of triangulation in Sind for the 2” scale works out to
Rs. 5-6-0 per square mile for 7,656 square miles; the cost of traversing in Sind on the 2” scale
works cut to Rs, 11-5-0 per square mile for 19,580 square miles; the actual topographical sur-
vey on the 2” scale works out to Rs. 14-7-0 per square mile for an avca of 17,485 square miles.
The smallness of the area triangulated is due to the fact that in some countries, such as parts
of Sind, triangulation is not suitable as a basis for topographical survey, and traversing bas to
be resorted to. The approximate cost of a topographical survey on the 2” scale in Sind is Rs. 27
a square mile, emitting triangulation. No, 15 Party working in Sind on the 1” scale sur-
vel)('led chiefly in the hills approximately 10,000 squarc miles at Rs. 17-2-U per square mile all
told. '

The total cost of the 1” survey of Mysore was Rs. 9,07,626, which comes to a mileage
rate of Rs. 29-5-4 for the whole area surveyed. That includes drawing the maps. The Mysore
figures include 84 square miles on the 4” and 57 square miles on the 12” scale. The average
mileage rate was enhauced by the slow progress of survey during the first three years, owing,
I believe, to famine, and to the men being not fully trained. The Mysore map was surveyed
and published on the 1” scale. The actual plane-tabling was carried out mainly by Provineial
service officers on comparatively high pay, yet the cost rate is not high, and tends to show that
cost is not necessarily proportionate to the pay of the surveyor, and that it is advisable to search
for a.lbetter class of man rather than to increase the number. I have more to say on this suh-
ject later.

The cost of topographical work in the Shan States varied from Rs, 11-8-0 to Rs, 40-7-0
per square mile.

Cost rates of topographical survey.

9. Rupees 30 per square mile would be a fair rate for the whole of India for topographical
work including triangulation, and traversing on the 1” scale. This includes drawing. The
corresponding figure forthe 2” scale would vary enormously ; in easy ground it would probably
be Rs. 45 ; in diflicult ground it might beas much as Rs, 90. Survey ona 2” scale isim=
practicable in large areas of India owing to impenctrable jungle where the outlay would be
prohibitive, owing to physical difficulties. 1 donot think there would be much difference in the
amount of detail shown on the maps of such areas in Burma, whether the survey were made
on the 2” or 1” to the mile scale.

10. T think the new 1” maps should be regularly contoured. Better resultant maps should
thus be obtained than even those of the present Burma series.
Contours ehould in the plaios and iu minor hills be at 50 feet
intervals. It would not be possible to show 50 feet contours onthe 1” scale in the steeper hills,
and an interval of 100, 150, or 200 fect in accordance with the ground would have to be selected,
with some footnote on the maps explaining the fact, I wouldnot recommend changesin con-
towring at definite heights above sea-level. The ground levels of large areas of India are very
variable, and no one rule could well be made applicable to the whole country. For instance, 1f
we said that above 3,000 feet contours should beat 100 feet intervals, we should have prac-
tically no 50 feet contours in the undulating ground in parts of Mysore, or in the Quetta plains,
or in the Shan States. I suggest that the matter should be held over for discussion at a later
stage. Asthe country varies so much, it would be better not to lay down a hard-and-fast
rule.

11. As regards hill shading and the difficulty of reading maps, I would adhere to the
Hill shadin shading of hills in brown. 1 would gradually redraw the
g whole of the maps, even the 1”7 maps which have the con-
touring practically correctly shown but in black. This should be done when the time for revision
comes round. As a matter of fact, there has been an enormous variety in the style in which
the maps have been drawn and even surveyed. Formerly all names were hand-printed, as in the
Mysore maps. Now the names are typed. I would strive to get a uniform style for the whole
gseries of 1”7 maps of India. T accept the Burma pattern geuerally. My plan would involve
redrawing every 1”7 map prepared before the Burma pattern was adopted, but, as the maps
will mostly require heavy revisien, this would generally be necessary in any case. I consider
there should be a vastly greater number of levels thiough the country. Good photographs can-
not be obtained of the older maps, which have got dirty and stained.
12. As to the question whether 1 should propose to continue the publication of the 1”
. standard sheets when redrawn by photo-zincography, I have
Method of reproduction. never thought of anything else but photo or helio-zincography
for maps on this scale, but I should prefer to have the final maps engraved. I would publish
the revised mapsat ouce in any case by photo-zincography or belio-zincography. I infinitely
prefer an engraved map to any other, but the question of cost and time is very important.
18, It is not possible for me to come to an immediate conclusion as to the number of spirit
levels which should be shown on a standard sheet. Levels
Levels. should depend to a great extent on the roads, and on the
extent lo which the country is, or is likely to be, opened up. At the present time it would be
useless to ajtempt to run levels through a great number of sheets in Assam and Burma where
there are no roads.

Contours,



95

Note.—T have :ince modified this 1 should like levelling parties to go one or two years
Wlea. ahead of the survey party.
~ F.B.L .

The main levels in India have never yet been assimilated ; there }Jas never been time to
adjust the differences finally. There is practically no levelling establishment at present, I
am of opinion that the matter should be taken in hand as soon as possible. 1 do not think it
is possible to attempt such accuracy all over India as in the Great Trigonometrical ]ev_elllng,
which is taken to two places of decimals, but some limit of error should be fizxed, ) admit that
this matter of running level: iz an cssential part of the scheme, but as to the cost, T ml_lst point
out that in the Punjab, which is a comparatively flat country, v here levelsare rqulred very
much for canals, the levelling would have to be very accurate. I have not yet considered the
cost of levelling, but will note it for consideration.

14. As to symbols, if it is desired to treat Tudia by provinces, it would be possible to show
the whole of the sywbols without difficulty in the margin of a
map ; but it would be impracticable to so show the whole of
the symbols required for the whele of India on each map. I agree that certain symbols should
be selected which would always appear on the margin of all the maps of a particular province.
1t would be possible to show such symbols uniforinly upon the maps of each province ; but I
would not show symbols such as those for 1ailways on maps of countries where railways do not
exist. The officers respousible for the preparation of a map could quite well see that every
symbo! required is on the map. Different classes of symbels and abbreviations are required for
different provinces owing to the languages being different.

15, I am of opinion that, in order to define boundaries on maps, the system of dots slong
streams and roads is preferable to bars. 1 am not aware that
the point is treated entirely differently by every other map
making country.

Sywmnbols.

Boundaries.

16. T am strongly oprosed to showing village boundaries on topographical maps at all,
but I recognize that some form of map is required for local
civil purposes showing such boundaries. ‘lhis opens up a
very large question, In eountries which have cadastral surveys, there would be vo difficulty in
preparing a skeleton showing these boundaries, becanse they have all been traversed, and such
a map can be compiled. Where areas have not hecn surveyed on special traverse lines, it would
be necessary to cafry out a traverse, or to fix certain points on each boundary by plane table, to
allow of the compilation of such a map Where no cadastral survey exists, it would be neces-
sary to actually survey the houndaries in the feld. I agree that no further work as regarded
boundaries is nceded in the case of Bengal, where village boundaries have been shown on the
preliminary edition of the latest maps, these maps being suficiently good for local civil
purposes,

Q.—In countries like Burma where you have to prepare two plates, one for the hills and
one for the outline and names, would it he any advantage to show village boundaries on the
outline sheet ?

Village boundaries.

A.—1f we are not going to show them on the final topographical map, we must have a
special skeleton map drawn, showing the villaze boundaries only.

Q.—Having preparel the outline sheet, would it not be hetter for eivil purposes to leave
out the hills, and print the village boundaries on the outline sheet only ?

4.—1 cannot understand any ecivil oficer preferring a map showing village boundaries,
but without any distinction between hills or plains, to a map showing boundaries as well as
topographical features. 1 think the matter should be left open. It would be a saving to us to
show this information on the outline map only.

17. Personally, I should prefer sheets half the present size. They would be approxi-

Size of sheets. ué?.tcly square, and would form a neat and more portable

atlas.

18. The paper on which our maps are printed is of varying quality, and is gencrally
inferior to papers used for such purposes in other countries.
The surface is not good. The paper is obtained from the Direc-
tor General of Stores at the India Office. The 1 map would look a vastly better production, if
printe! on better paper. I have no technical information, however, on the point. A number of
1”7 ‘maps have been printed on linen. I have recommended pegamoid for mobilization maps.
This substance is vastly superior to cloth ; the clearness of the map and the quality of the print-

ing are better, I am doubtful, h..wever, whether pegamoid may not get discoloured with age
and exposure.

Printing paper.

19. T do not consider the Burma maps are sufficiently good, if the question of printing in
Printing in colours. colours is gone into properly. I would strive for a better

_ e . map. The nap is capable of further improvement, more speci-

ally in the direction of using colours, The “urvey is cf a somewhat rough description, because it
is almost entirely in heavy jur.gle tracts where the firest is impenetrable for thonsands of square
miles and the survey is more ol the nature of a cood sketch survey. The Burma maps cannot
therefore be taken as a standard. Rivers should be in blue ; roads should be sh wn by colour,

but this would be putting a great amount of extra work on the printing cfice and the roads
mighi be coloured by hand.

Lieut.-Col.
F. B. Longe,
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Q.—Do you agree with Colonel Kelly’s proposal that, where hills are covered with jungle
there should be a green wash, or would you prefer waiting a little, so as to examine more
closely the actual specimens of coloured maps of England and Continental countries, before
giving a decided opinion upon the subject ? ’

A4.—1 should prefer to wait. Generally I consider perennial streams and wet cultivation
should be coloured blue, and dry cultivation yellow. This is an important question ; the pas-
sage of troops is sometimes rendered impossible by the flooding of irrigated lands. Roads in
India can bardly be divided up as in England ; metalled roads should have a distinct colour,
but this might be done by hand. Blue colour should only be shown where water is perennial,
not in ravines. The main object is to show where water exists. I would adhero to the present
method as regards contours. I would advocate the colouring of woods in green in countries
where they were few and far between, but not in such countries as Burma and Assam, where
at times whole maps would practically be green if all forests were to be coloured.

20. Q.—As to the hill shading, do you consider the system of horizontal contours suffi-
cient to indicate the hill features without any addition of

Delineation of hills. vertical hachuring?

A.—1 thiok vertical hachuring in place of horizontal contours necessary when the slope
gets beyond a certain steepness, that is where it becomes precipitous. I would use vertical
hachuring where there is a big slope and where it runs into a cliff. The natural features of the
country are easier to read in India than in England, there being far fewer artificial ones, and
the surface of tlhe country not having been, as it were, levelled down.

21. To show local boundaries by colour on the standard sheets for civil purposes would,
I consider, be an unmnecessary expense and trouble. This
could be done by hand by the civil officials themselves.
Besides, boundaries are constantly changing. The Government of India has laid dowa certain
colours which have to be used ; each province has a special colour.

22. I do not agree with the previou: Committee in recommending that there chould be any
definite period within which there should be a revision. I
think the revision must follow the opening up of the country,
e.g., the Punjab, where enormous irrigation works are in progress, and new villages and popu-
lation are being put down, will require early revision, and should be taken up in preference to
places where there has been little or no change. The country should be divided up into areas,
and a survey officer should be put in charge of each of those arcas. He would be closely con-
nected with the local autlorities, and would know everything that was going on within the limits
of his area. This would necessarily mean the permanent stationing of such an officer in a parti-
cular area. His office would have all the records appertaining thereto. It would be the duty
of this officer to find out all about the changes in the area for which be is responsible. There
should be a systematic method of obtaining information of all changes in connection with
. . railways, canals, and roads. The present orders * on the sub-
* Contained in Government of jeot are not in all cases carried out. The admiuistrative
India P. W. D. Resolutions Nos. . N A ; .
148-G., dated 16th Jamuary 1893, civil officers should supply such information connected with
and 1417-G., duted 29th May 1893.  boundaries, ete.; the military authorities should supply all
information as to changes relating to their commauds ; the
Pablic Works Department in regard to roads, canals, and railways, and the Civil Department
as to district or tahsi{ head-quarters, dik bungalows, ete. This is a question that will require
to Le gone into very closely. The district officials could inform the Survey party of any
great and unusual changes in rivers. As soon as a great number of changes occurred in a dis-
trict, there should be a revision of the maps affccted. When maps get out of date, a detach-
ment should be sent to bring them up to date, entirely irrespective of the age of the map, ¢g.,
some of the new cantonments may entirely alter the whole characteristics of the places at
which tbey are located, and the map should be early revised.

23. @.—You would not lay down any period at all when the maps of the whole country
should be revised ?

A.—That is hardly a poiot for the Surveyor-General. I should like to think over the
matter : it is oae of the questions I should like to answer last. I have not formed any defi-
nite conclusion. Personally I think we cannot lay down a hard-and-fast rule. My opinion
is that such maps as require revision should be revised as soon as possible. T would not reprint
until the changes called for it ; not necessarily on account of & new railway. 1 cannot mention
any period when revision should be undertaken. The reprinting of such maps in the course
of "a year would be a very minor matter ; it could not possibly affect the office here. I am not
likely to alter that opinion.

As to whether any particular date should be laid down after which all the maps should
be revised as a matter of course, I think 15 to 20 years an outside limit. Every map sbould be
examined at least every 15 to 20 years.

24. Q.—Do youn think the Survey Department should examine and revise the maps,
independently of the information derived from the other Departments mentioned ?

4.~Yes. The information is merely an office record as a guide to the survey officer.

25. The whole principle of the future of the Survey Department is involved in the
errangements to be made for special revision. My idea is to depend eotirely on what is
decided as to whether the country should be divided up into big areas, pulting officers in

Colouring boundaries.
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charge of those areas under the Surveyor General, or whether there should be parties directly
under the Surveyor General with no intermeliate officers, If the country is divided into large
areas, I would bave an officer in charge of the survey of cach of these areas. 'l‘!ns officer would
have a number of parties under him, and these parties would have a certain definite pro-
gramme. A special revision establishment might be required. Some parties would be stronger
than others. This is a question of detail, and would have to be worked out. The revision
could be done without seriously interfering with auy general programme. As soon as 1 know
what principle the Committee is going to recommend, the matter will be worked out. In
addition to the revision detachments, the Department would require a certain nucleus of men to
be always available for special surveys, explorations, trans-frontier work, ete.

I would not detail separate revising parties for different provinces as the last Committee
suggested. If thereare to be only two areas—(1) India, (2) Burma and Assam—then revi-
gion parties will be at once necessary in every province. If India is divided into several groups,
it will not be necessary to have revision parties. Each province or group of provinces would
have a programme and a certain number of suituble parties to carry it out. As regards this,
I should prefer to make the best use of the parties in the area for which they were told off.

Local Governments and the Government of India might be consulted as to areas, etec,,
to be covered by each party. The importance of the different tracts varies enormously. I
would perhaps have a special establishment capable of doing some special work, whether revi-
sion or special survey. I would not necessarily tie any party down to revision work.

In regard to this question of future working, I have not been considering to a great extent
the Beugal maps, which all require revision in the lield, or the need for spreading a party all
over this province. I have in view the Panjab, which isin more urgent need of revision than
other parts. I consider the difference between revision and new survey, in many cases, merely
nominal. [ would, if necessary, move parties from one officer’s eormmand into another group
which might be held to be more urgently requiring survey or revision, but would prefer
not to.

Q.—1f you are working on one programme for all India, would that affect your
proposals ?

Sir John Farquharson explained that bis pro-

posal was not to start work in ove corner of India _ : . ;
and then continue all through the country, That 4.— Yes, if the programme is to be that work

was shown by his questions regarding the advis- is to start Erom one eud of India only, because that

bility of men of different races and classes carry- .
ing e surveys iu parts of India to which thé‘y would mean that there would be no work in the

did not belong. His proposal was that every extreme sonth for 30 years, Until I have the pro-
survey should locally recruit the men who would . ..
carry ont the local survey so fer as might be pos- Gramme, I should prefer not te give any opinion ag

sible. There was no intention in his mind that isi ; .
the sarvey of Indiashould be continned from one to how the revising parties should work.

part of India only.
26, @Q.—Will the system of reproduction bz altered by your proposal of revising at inde-
finite periods ?

4.—The “ system ” would not be affected. It would entail the reproduction possibly of
a few more maps.

27. As to the new information the revis.d maps would show, I would allow nothing to
be put on the plates which has not been actually surveyed. I would not correct my fair maps
or my zine or other plates from information supplied by other departments, as is sometimes
done at present. There has hitherto been no establishment for the purpos: of revising or
putting new information on existing maps Ly surveys in the field. If such revision takes place
on account of numerous changes, the maps should be reprinted with the alterations shown, and
would come out as a new edition. The opening of a new railway running through a sheet
would not necessarily necessitate a second edition being prepared. Such a correction would, if
surveyed, be put on individual eopies by hand, or be surprinted in another colour. Supposing
o new canal system fell into a new shest and a little bit of the system extended into other
sheets, I would not necessarily issue a new edition of that other sheet.

Q.—Then these alterations would be incomplete ?

4.—SBuch corrections conld be put on by hand if specially required, and the fact would be
recorded in the office. But if the matter was important, I would issue a new edition showing
the canal system. We do not keep large stocks of maps, and there should be no difficulty in
making small but important correctious when required.

28, Every standard sheet, as revised, should be sent to the Drawing Office, as it should be
Preparation of " Atlas sheet.  used in the compilation of the smaller scale maps,

Q.—Can you form any idea as to whether it would be possible to correct the old engraved
plates as they exist at present or willnew plates be required ? '

4.—~1 cannot answer that off-hand, Each Atlae sheet covers a considerable number of
standard sheets.

29. With regard to the delay inseparable from the engraving of maps, I consider it
absolutely necessary to publish some form of smail seale maps more promptly, and I would

0
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cxlend the system of preparation and publication of degree sheets, as is now done for Barma.
These sheets exactly cover 8 standard sbeets.

Q.—You would have the §” map of India on the degree system ?
A.—Yes, helio-zincographed degrce sheets should vrecede the engraved map.
30. @.—These would be in addition to the engraved 4” Atlas sheets ?

A.—This is a question T wish t2 bring up, as to whether the engraved Atlassheets should
not be gradually superseded by engraved degree sbeete T chould like to see each map an
integral part of another, but that cannot be done until the old Atlas sheets are superseded. I
wish to raise the question whether in preference to trying to correct or revise the old Atlas
sheets of India, it would not be better to start an entirely new quarter-inch map of India, on
some system such as we have begun with a few degree sheets in Burma, embodying all new
surveys and revision or supplementary surveys ; an important reason being that by this latter
arrangement every standard sheet would be an integral part of the uew Atlas of India. The
Atlas sheets of India are practically complete with the exception of the North-West Frontier,
part of Rajputana and the whole of Burma, but are mostly quite out of date.

81. T thiuk it would be a very good thing for the Committee to lay down the maps and
scales of maps that should appear in the Catalogue of the general maps of India.

32. Q. —In the case of areae of country that have greatly altered, for which you pro-
pose to issue new editione of the standard sheets, would you also recommend that these revisions
and alterations should be carried out on the smaller scale maps ?

4.—Not on the engraved map until the whole map can be revised. It would not be
worth while, because the information would be available on the larger scale map. As regards
photo and helio-zincographed maps, which it would not be difficult to correct, I should try to
keep them up to date as regards new railways, roads and canals, if important.

33. The rules regarding the issue of new standard sheets are that 30 eopies of the map are
supplied 1o the India Office, aud a certain number to the Seere-
tariat offices of the Government of India. As regarde distri-
bution to others, copies are sent out of courtesy to people interested. There is a scheme of
distribution before Government, but no orders have yet issued. General maps are not sent out,
except on indent to any one but the India Office and perhaps the Government of India, I
believe index maps go to every Government, but do not reach district officers. After the
Provineial catalogues are published, all new maps are notifiedin the Gazefle of Indiz and in
local Gazettes.

34. I approve of the principle that the cost of cadastral surveys should be borne by Local
Governments. In cases where there are cadastral surveys every-
thing cadastral should be charged to Local Governments, in-
clusive of the preparation of 1” reductions showing village boundaries, as thete are required for
the local officers only.

'35. The Surveyor General decides all important questions. Q.uesltions of detail are dis-
posed of by the Surveyor General, the Deputy Surveyor
P dOR(?A?ISA;H%N'd, ; General, the Superintendent, Trigonometrical Surveys, or ot{er
2y and promotion of SuboTAinales.  ;dministrative officer concerned. There is o defined system
of dealing with rates of pay of subordinate officers, On the lst of July of every year the
officer in _charge of each party sends up to his administrative head, who 18 either the Surveyor
General, Deputy Surveyor General, Superintendent, Trigonometrical Surveys, or Superintendent,
Forest Surveys, qualification reports of bis men, with recommendations of those who should
be promoted, reduced, employed permanently, ete.,—in fact sends up all information and re-
commendations regarding them.

36, A sub-surveyor becomes surveyor when he draws over R50 per mensem. A sur-
veyor or sub-surveyor may be oun the temporary establishment, There is no particular period
after which a temporary maun becomes permanent. A man is never made permanent unfil his
executive officer is satisfied that he is going to be a good man. This involves the question of
pension. As long as a man is temporary, he can be dismissed, but not after he is made perma-
nent. Temporary men are someiimes paid at a higher rate than permanent men. No man can
be brought on to the permanent establishment without the Surveyor Genmeral's sanction. No
man’s pay is raised without the Surveyor General’s sanction ; but the Surveyor General seldom
interferes with the administrative officers so long as his hands are not forced with regard to the
budget. The administrative officer considers each case on its merits; he considers the service of
the man with others of the same standing in other parties, and he keeps in view the idiosyncrasies
of the officer in charge. The matter requires careful selection. The administrative officer
corrects the lists sent to him in accordance with what he considers right ; he deciines some of
the recommendations and accepts others; he has not the power to finally sanction. He deals
with the list generally before submitting it to the Surveyor General.

No Surveyor can draw more than R100 a month. The Surveyor General has the
powers of a local Government in this respect.

87, There is no fixed establishment for anything except Head-quarter offices and the
Provincial Service. The Surveyor General has absolute power over the subordinate etaff; he
could put any such man on the permanent list; khalassis could, by a stroke of the pen, be
placed on the pensionable list. ' '

Supply of maps.
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38. The officers in charge of the Drawing Office, Engraving Department and Photo-
zincographic office send in returns of the state of the work
Head- quarters offces. monthly to the Surveyor General. This shows the entire
amount of work done and that in hand. The pay of the subordinate staff is fixed; the system
obtaining in the office is to have fixed rates of pay for each post. If the Department gets an
urgent demand for maps, the ordinary work has to be stopped temporarily. ‘There is no power
given to take men on temporarily. The Government of India have lists of the men employed
in the Survey of India offices with their rates of pay.
39. There is no doubt the pay of the draftsmen in the offices is, «t any rate to start
with, far too small to attract good men. I think no post on
Pay of draftsmen. the fixed establishment should be allotted less than 20 rupees.
There should be a grant for temporary establishment from which men might be selected for the
fixed establishment, but the spending of this grant should not be interfered with by Govern-
ment. The Surveyor General should have power to pay such men as he pleases, and in accord-
ance with their value as draftsmen, and the number employed should be left fo his discretion,
provided he keeps within his budget allotment. All low jaid posts should be cut out of the
fixed establishment. I could get better men if the initial pay were higher, and if I had money to
spend on temporary or contingent establishments. I think the Committee should recommend
better men being got, and this would entail higher pay, but would probably result in better
and cheaper work.

40. The Surveyor General is trying to improve the recruitment by getting in soldier
surveyors. 1 hope a nucleus of soldier surveycrs will attract their
relatives. They will be a better class of men than is got from
the civil population genera'ly. I do pot think I shall ask the Committee to put forward any
recommendations regarding higher pay for this class of men. The question 18 one absolutely
within the powers of the Surveyor Gemeral. The Committee should perhaps recommend a
better class of men being enlisted. I strongly object to an educational test, pure and simple.
1 do not think the introduction of men on an improved rate of pay would lead to complications
with the existing establishment. An inferior man would not object to a superior one getting a
higher rate of pay. I have considered whether there would be any advantage in having a
special school for teaching men drawing and surveying for the work of the Department. 'I'bis
is one of the subjects on which I have as yet formed vo conclusion. I shall bring it forward
as a member of the Committee later.

41, 1 think I am satisfied with the present arrangements for the appointment of Imperial
officers to the Survey of India. The course that is followed in making the appointments
is that officers who have not yet completed five ycars’ service in the Army are allowed,
after their arrival in this country, to send in their applications for service in the Survey of
India. They apply through their Commanding Officers to their General Officer Com-
manding, and their applications are forwarded to the Surveyor Geueral by the Adjutant
General of India with such recommendations as there may be available, and their names are
registered in the Surveyor General’s Office as candidates for present and future vacancies.
The Surveyor General obtains as much information regarding their qualifications as he
can get both officially and privately. When vacancies occur, the Surveyor General
applies to the Government of Indis in the Revenue und Agricultural Department to be
allowed to fill them up, giving the names of the officers whom he has selected for the
posts. As a rule, heis obliged to take the most senior officer in the list, as he is not
allowed to appoint a eenior to the Department after a junior has already been appointed to the
Department. He therefore has to give reasons in case he does not recommend the senior
officer. This, I think, is entirely wrong ; particularly because I do not comsider that merely
because a man sends in his application for an appointment, any reasons need be given for his
not getting it. The above remarks apply to Royal Engineer officers.

42. As regards the Indian Army officers, they also, with the permission of the military
authorities, record their names for service in the Survey of India. There is no rlue that these
officers should not be appointed though senior in the Army to Royal Engineer officers who may
have been previously appointed.

43. The proportion of Indian Army officers to Royal Engineers is recognized as ome in
four., The Indian Army officer has no cxamination to pass. Heis appointed in the same way
as the Royal Engineer, but he remains on probation for a year, at the end of which time he
has to undergo a departmental examination.

1 do not consider this quite satisfactory. I do not think that the recommendations we get
can always be relied upon, I think an Indian Army officer sometimes applies to come to us,
because he cannot get on well in his regiment, and the officers recommending him, having no
knowledge of survey themselves, are inclined to say that an officer will make an excellent Survey
officer, because they are interested in getting rid of him.

Pay of surveyors, ete.

44. Q. (8irJohn Farqukarson.)—Colonel Hobday mentioned, as far as my recollection goes,
that there is one objection to appointing Royal Engincer officers to the Survey of India, and
that is that they are taken away to the Chatham Course. Do you regard this as an objection ?

4.—1 certainly look upon it as an inconvenience, but not as an objection. It is an incon-
venience at the present time, and was more so very lately. When an enormous number of
officers were required for specinl work beyond the froutier and outside India in Seistan,
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Somaliland, Aden, and China, it was a great inconvenience to bave to send officers for fustrue-
tional purpeses to Chatham. And thereis, in my opinion, ne necessity for this couree as
regards officers who are permanently yosted in the Survey Department, 1t is true that survey
officers can revert to the Military Department, and in cases of their health breakine down
and cceasionally for private reasons they go home, but in no case that I know of has an
officer, who intends to serve in India, ever left the -Survey Department after once being
appointed. N

45. 1 consider service in the Suivey of India as practically permanent, and I consider
that to be an advantage. This applies to all officers. 1t is certainly an advautage that they
should serve permanently in the Department once they are appointed.

46. I think the rule disallowing the appointment of a Royal Engineer officer to the
Survey of India because an officer junior to him in the corps has already been appointed, is
a case of hardship to Royal Engineer officers, and it wonld be much better for the Department
if it did not exist. It is detrimental to the interests of the Department. We cannot appoint
good men if they come too late, and we have no oplion now at all. It must te a rule laid
down in the Military Department. :

If the rule were altered, but the appointments remained graded and the pay consolidated’
gervice being permanent, a Royal Engineer or Indian Army officer should on joining be
appointed to the bottom cof the list, but he should be warned that he will be junior in the
Department to already appointed Royal Engineer and Indian Army officers who may actually
be junior to him in the Army list.

47. Five years’ actual service in India is not required before an officer can be appointed
to the Survey of India. No Royal Engineer officer of over five years’ service in the army
can be appointed. No exact period of seivice is required hefore he can be appointed. But
according to an unwritten law he cannot have his name entered in the list of caudidates until
he has arrived in India, If he has not got more than five years’ military service, he is eli-
gible for an appuintment on arrival in the country.

The limit of five years’ service applies equally to the Indian Army officers. They cannot,
as a rule, come in if they have completed five years’ service. I have applied in the case of
one, if not two officers, for various special reacons, to register their names after they had
more than five years’ service.

48. I may say that no British Service officers other than the Royal Engincers can join
the Survey of India. This rule I should like to see altered. For instance, I have had several
applications from Royal Artillery cfficers, who would join the Indian Army if appointments could
be guaranteed them i1n the Survey of India, but they cannot be guaranteed. and it seems a
distinct hardship that their applications cannot be entertained. 1 think that this rule, that
no officer of the British Service other than a Royal Engineer is allowed to enter the Survey
of India, might be relaxed with advantage. It would give a wider selection, and would cer-
tainly be an advantage.

49. Q. (Str Jokn Farqukarson.)—1 understand you to say that there is no rule as to
length of service in India before an officer can be appointed to the Survey of India. The
object of my question is to ascertain whether any language qualifications, and cobsequently
some minimum period of Indian service are or are not required,

A.—As a matter of fact, I am bringing forward a proposal about this, but have not done
so yet. 1 have discussed it with many officers, and we have all come to the conclusion that,
though Royal Eanginecr officers should not be obliged to pass any piofessional examination, it
would be beneficial if they had to pass some language test, and also that they should come on a
year’s probation in the same way as the Indian Army officers. Indian Army officers are
required to pass the higher standard examipation in a vernacular language, whereas Royal
Engineer officers are not obliged to.

I think Royal Engioeer officers should be required to pass the lower standard Janguage
examination at Jeast. At the end of their year’s probation they need not, however, be required
to undergo a departmental examination.

50. (In reply to Colonel Kelly.)—1I do pot think it would be impracticable to take an

“officer of over five years’ service, of, say, the rank of Captain, into the Survey of India. It

would, however, be impossible to do so without reorganising the whole system. But I think
selected Captains might, if the organisation of the whole Department is entirely changed,
be taken on at a pinch.

Q. (Sir Jokn Farquharson.)—This differs from the decided opinicn you formerly expressed.
Would it be advisable to reorganise the Survey in that way ?

4.—Officers can always go back to the regular line in the Army if they like. My
opinion is that officers should in (he first instance be appointed for five years only, at the end of
which time they should revert to military employment, unless the Surveyor-General applies for
their services to be continued in the case of each candidate.

This would give the Surveyor-Gemeral a chance of getting rid of any unsuitable men
without any trouble, As ! said befere, I would only bave senior men appointed to the De-
partment for a temporary period at a pinch, if it were absolutely necessary, but not otherwise.
Permanent service is decidedly advantageous.
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51, Q.—(Sir John Farqukarson.)—Do you find any difference in the amount of training # B, Longo.

L. required by Royal Engincer officers and by Indian Army
Training. offcers in survey subjects ?

A—T have had nothing to do with the personal training of officers ; that is carried on at
Dehra. But from what I have been told, and what must necessarily be the case, Indian Army
officers must require more training in computation and mathematics_connected with survey work
than Royal Engineer officers. Asa rule, however, Indla_,n_Army officers are not trained in the
more scientific branches of survey work. All officers joining the Department are tra:med
together at Dehra. There is no absolutely fized time for the training of either Royal Engineer
or Indian Army officers. The idea is that they sbould undergo at least a year’s‘ training .at
Debra. That includes theoretical as well as practical work. In order to give additional train-
ing actually in the field, we have now started a party in B_era,r, and once some years ago we
endeavoured, by taking up the Survey of Tehri Garhwal, to give the Imperial officers practical
training in the field. But we have never been able to carry out any systematic training owing
to the demand for officers. But assuming all circumstances to be favourable, I should say that
six months’ theoretical {raining and one year’s practical training are necessary to make an officer
perfectly qualified to be attached to a party asan assistant. I think an officer can be put in
charge of a party after a further training of-ome or two years as an assistant. I should not
like to put an officerin charge of a party until he has undergone 3} years’ training altogether.
He would be doing useful work in the second year because he would be doing actual field sur-
vey according to our present arrangements, but he would have to learn organisation and
accounts, of which the latter has to be done by the officer in charge with the aid of a clerk.
‘There are no specinl accounts officers in the Survey Department. The whole of the work has
to be done by the Survey of India officers who have no special training in accounts except what
they learn while attached to parties. I am referring to the whole Department. All the
accounts are under the control of cne of the Assistant Surveyor Generals.

52. Q.— (Sir John Farquharson.)—It was understood before that you were opposed to the

. . Survey of India having entire charge of the extremely heavy

Proposed appointment of a Superin- o,k “of the cadastral surveys of India. You have modified

tendent of Cadastral Surveys. considerably that opinion, By “entire charge ”” I mean entire
control, i.c., having the power of ordering everything in connection with cadastral surveys.

A4.—1 never contemplated that. I should not think of interfering with the programme.

All that I eay is that, if the officers employed on cadastral work are members of the Survey of

India, they ought to be under the control of the Surveyor General. I consider that all surveys

should be made under the control of the Surveyor General.

In regard to the first portion of this, I should not interferc with the programme or with
the class of detail surveyors, that is to say, I should consider that cach local Government should
have the power of deciding, in consultation with the Superintendent of Cadastral Surveys,
whether they should employ amins or patwaris or any other agency. The Superintendent of
Cadastral Surveys would be under the Surveyor General to the same extent as the Superin-
tendent of Bengal Surveys. ‘the reason for this is that it has been conclusively proved that
in the plains cadastral surveys, asat present professionally executed, have been found suffi-
cient for the insertion of topographical details on maps, with a little supplementary work of
some sort. I do not think cadastral surveys could be sufficiently well executed if the profes.
sional control were withdrawn. = I am strongly of epinion that no re-survey should be sanctioned
by the Government of India on other than scientific principles, and that local Governments
should be urged to accept this in cases where the Government of India bas no absolute control.

These are my reasons for suggesting the appointment of a Superintendent of Cadastral
Surveys.

53. I should also like to remark here that, if no cadastral surveys are put under the Sur-
veyor General, there will be no school in which either Provincial officers or others can be trained
in cadaetral work, The local authorities will therefore not be able to get the officers they require
from the Survey of India, 1 have today received a letter from the Central Provinces asking
for two provincial officers to replace Messrs. Dunne and Scott, one of whom has lately retired,
and the other is about to retire after a very long eervice in the Central Provinces as a seconded
Survey of India officer. This is in spite of the fact that the Surveyor General was informed
that no offcers would be required to replace these two. That Provincial officers will be
required for cadastral survey purposes is fully borne out by the fact that 1 cannot get back from
the United Provinces the officers originally lent to them for cadastral surveys, but who are at
present employed on the revision of record of rights and the alteration of survey boundaries in
already surveyed villages. I also cannot get back from Assam the Provincial officers lent
there.

B4. T should like to put in the whole of my notes as giving my reasons for suggesting
the appointment of a Superintendent of Cadastral Surveys.

Q—(8ir Jokn Farquharson.)—Does that proposal include the consequence that this
Superintendent of Cadastral Surveys is to be in charge not only of field surveys, but also of
the reproduction of the maps?

A4.—1 do not consider that this is a vital consideration. The cadastral maps are required
purely for revenue purposes, and the reproduction is purely a matter for the local Government

ieut.-Col,
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to decide. I think the Superintendent should be the adviser of the local Government in this
watter. The oflicers in charge of the parties doing the cadastral surveys could be responsible
to the Superintendent [or seeing that the plans were reproduced, if reproduction were decided
on, and the Superintendent through the Surveyor Geperal would be responsible to the local
Government concerned,

55. The number of Superintendents would be ove or more according to requirements. At
the present time cadastral surveys are being conducted by the Survey of India only in Burma
and Bengal. In order to overlook the whole of this, I consider that one officer is sufficient,
and that, as the present Superintendent of Bengal Frovineial Surveys is no longer required to
undertake the actual charge of a party, he could take over the superintendence of cadastral
surveys in Burma in addition to his present work, and act as adviser on cadastral surveys in
Burma as well asin Bengal. This would obviate the Burma parties being under the Deputy
Surveyor General. It would be much better if oue officer could be the general adviser in
cadastral matters to the Surveyor General as well as of the local Governments. On all revenue
matters at the present time 1 think Major Crichton is competent to advise the other local
Governments as well. This is on the assumption that cadastral work is not extended beyond
the present limits. The Superintendent would be under the local Government as regards the
budget and the programme, but all officers recruited and borne on the Survey of India list would
be entirely under the orders of the Surveyor General (through the Superintendent) for dis-
cipline, pay, promotions, etc. They would be borne on the Survey of India list, but should be
seconded. The local Governments should not be able to give them what pay they pleased. One
of the greatest troubles we have had in connection with the dealings of local Governments with
our men is that different allowances have been given in different provinces. This has caused a
great deal of friction acd ill-feeling. These allowances are not given at the option of the Sur-
veyor General, but are fixed by local Governments, These allowances are given to Provincial
officers, not necessarily seconded. 1 should not so much mind if they were given to seconded
officers only. To the best of my belief the Surveyor General has no voice in the matter of local
Governments giving allowances to men working under them, whether seconded or not, and the
giving of the allowances causes friction in the Provincial,Service, as the men are not permanently
seconded, and they object most strongly to being reverted to the Survey of India because they
lose the allowances. There has been great difficulty on that account.

56. Q.—(Sir Jokn Farqukarson.)—What do you propose for the Future organisation of
the Survey of India with reference to cadastral surveys under present conditions ?

A.—That is a matter of general principle. For the present Major Crichton might super-
vise all the Survey of India parties doing cadastral work in Bengal and Burma, and he could
advise other Governments. If, however, extensive cadastral surveys were undertaken, there
would possibly have to be one or more Superintendents to do this. In much the eame way as
I have recommended Superintendents of Circles for topographical surveys there should be
Superintendents of Circles for cadastral work.

At present all questions of cadastral surveys from other provinces besides Bengal and
Burma could be referred to one Superintendent of Cadastral Surveys. For cadestral surveys
the Superintendent woald take the place of the present Deputy Surveyor General.

Q.—(Str Jokn Fargukarson)—You say that Major Crichton could be in charge, as 1
understand, of the actual surveys going on in Bengal and Burma, and that he might be the
adviser in the case of other Governments who wanted advice on cadastral surveys in place of
the Deputy Surveyor General ?

A.—Yes, At present the Deputy Surveyor General is the administrative officer for all
cadastral surveys conducted by the Survey of India, and all cadastral questions are referred

-to him for advice.

During the last few years in the United Provinces, there has been a cadastral party, but
its work is almost finished, and I believe no more cadastral surveys are to be undertaken.
Therefore Burma and Bengal are the only provinces in which provincial cadastral surveys nced
at present be taken into consideration. In the case of all other provinces, the Superintendent
of Cadastral Surveys would be merely the adviser.

Q.—(8ir Jokn Farquharson.)—Would he be in charge of, for instance, Mr. Hatchell
aud Mr. LeMesurier ?

A.—No. They are not doing cadastral survey.

Q.—(Sir Jokn Farquharson.)—Would you propose that the Government of Madras should
not be allowed to undertake cadastral surveys under Mr. Hatchell as they propose to do,
without the consent of the Surveyor General of India ?

A—No. As long as the system of survey remains, as it is at present, the Madras Govern-
ment might decide the matter without reference to the Surveyor General. But if the Survey
of India system is to be extended to Madras, then somebody would have to be put in charge,
because in that case the work would be carried on under Imperial and Provincial officers of the
Survey of India.

57. 1 eaid in my note that I would not insist on a re-survey of the country cadastrally,
but in future I think the Government of India should insist on cadastral surveys being carried
out on scientific principles. I also think that they should be carried out under the direction of
the Surveyor General.
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58. As to reproduction and publication of the cadastral maps, the question need not Il‘gle;t-;‘gzl-a
present any difficulties. The Superintendent would necessarily have a large head-quarters ™ ™ g0
drawing office in each province in which cadastral surveys were going on. The reproduction
of the maps (by the reproducing parties for cadastral surveys) by the Vandyke process would
be most convenient and could be carried on without any great trouble in the same way as is

being done now in Bengal.

Major W. J. Bythell, R,E,, Assistant Surveyor General, in charge Drawing, Engraving and Mojor W. J. Bythell.
Map Record and Issue Offices, Head quarters, Calcutta.
[Caleutta, 9tk February 1905.)

1. I am in charge of the Drawing, Engraving, and Map Record and Issue Offices and
have been in charge since last May. Before that I wasin charge of a survey party for
€ome years.

2. @.—Will you tell the Committee the general work that is now being done in the

Drawing Office. Drawing Office ?

A4.—We are drawing general maps of India on the 32 and 64-mile scale; a {"-map of
Kashmir; and we are drawing some Punjab sheets from old surveys, and of course there is a
lot of extra-departmental work, such as postal maps.

There is a special arrears section drawing maps of Bengal and Assam from old material ;
there is in it a retired Provincial officer and 10 draftsmen; they are bringing up standard
maps of Bengal, that have never been published, from old material.

There is another section bringing up old sheets that were out of stock for reprint. In
this work there is a very heavy item, taking out areas, that has never been done—1I refer to
standard sheets which have got out of print, and require bringing up to date; bringing to
modern form, with footnotes, numbers and headings and areas. .

The preparation of drawings for engraving is done in another section.

When reprinting standard sheets, we put on revised details when we have them, but we
have not always got such material. The additions to railways for instance are generally not
surveyed ; they are supplied to us by Local Authorities and Executive Engineers.

The work in the Drawing Office also includes the compilation of new Atlas sheets which
are being brought up to date, where possible, in the same way as the standard sheets,

The extra-departmental work consists of drawings in connection with manceeuvres, special
maps and postal maps, maps for gazetteers, ete.

3. The examining section examines everything that passes through the office ; it is a part
of the Drawing Office. All officers in charge of field parties are held responsible for the
accuracy of their fair maps; we examine generally as to uniformity, and make a note if there
is anything out of the common, and correct it here. In order to guarantee uniformity of
symbols from the different field parties, tables of conventional signs have been issued to serve
as guides ; the same tables are issued to all parties; the signs provide for everything. At
present I think about eight men are employed in the examining section. Last year 2,504
sheets were examined and passed ; these are chiefly standard sheets ; but everything that comes
through the section is examined and passed. I do not think that all field parties’ plans go to
the examining section; they are just looked over by me, shown to the administrative officer,
and sent for proof as soon as possible.

4. There is another small section, of only two or three men, examining printed proofs in
the Printing Department. The work comes in by fits and starts ; the men are not employed
continuously on the work. But still the work is done in the Drawing Office. Extra-depart-
mental work also comes through us.

T do not think they have a staff to examine first proofs in the Photographic and Lithogra-
phic Offices.

5. The present strength of the Drawing Oflice is as follows :—

Five European draftsmen and 63 native drz.:.fts'men ; this latter total includes computers
* Pide Appendix A, p 110. and all, and it includes colourists. I putin a statement* of
" ¢ Appendix 4, p 110 the draftsmen on the 1lst October 1944, showing the pay
as sanctioned by Government. T cannot add to the permanent list or add to the pay without
Government sanction ; the posts marked “additional establishment” were sanctioned some years
agi:) bl)lr Govlermpent. The Illst is exclusive of the arrears section and exclusive of the men
actually colouring maps when coloured copies ave wanted. The colourists are be
and are just taken on when there is a demand, e Temporaty met,

.. 6. There is a large computing section of the Drawing Office, the members of which are
included in the total of 63 natives. There are also 10 Provincial officers who are not shown
in the establishment already given ; they are employed in charge of various sections of the
office. Six to eight out of the 63 men are employed on computing. The computing section
is not solely employed on taking out areas ; there are the copying of old traverse data and the
tracing of plans.

7. There are men constantly employed on making tracings of original villages from old
surveys done many years ago. These are for local requisitions, and are uged chiefly for civil
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Major W. J. Bythell. cases, boundary disputes and so on, This work is paid for by the public, and a certain amount
is charged to Government, but I cannot say whether the amount is credited* to us.

8. We do very little actual drawing of 1” sheets here, I should say, from the general
experience I have bad, that the average rate of progress in drawing a 1” standard sheet is two
to three months for a full sheet, but that does not include hill drawing. A 2” sheet in the
Himalayas would take six months; a 17 sheet would take much the same time, the scale does
not matter much, the sheet is the same size.

9. 1 put in a statement of the arrears of work in my office brought up to 8th December
1904. 1 send in a return of work received during certain fixed periods, and the balance
remaining over from the previous year. This is in a form which I will produce. The state-
ment now put in applies solely to standard sheets.

ARREARS OF Drawine oy 8tu DecemBEr 1904,
General Albstract,

‘ |
‘ j 1 ‘ 2 ’ 3
' i
i | Number of
Sf\."l:“l Provinees. Nuamberof | Number of ::le_c?; ° RuMARES,
+ sheets to bo | sheats to be co?n“;;:.ligﬁ to
redrawn.t reprinted.t margin by
. photography,
| | .
| |
1 “Kohat, North-West Frontier Provinece Nil. 3 nNil.
2 lPunjab . . . . . 62 30 Nil.
3| United Provinces of Agra and Oudh . 39 55 80
& Central Provinces . . . . 87 5 13
! . . This list exeludes
: Central India and Rajputann . . Nil. 62 . 77 Forest maps of
i . which reprints will
6 DBombay . . . . . . . 40 Nl be printed nt Dehra
. . 1| Dunbythe Super-
7  Nizam's Dominions . . . . Nil. 1 Nil. | intendent, Forest
: ‘ . Survoys.
8 | Madras . . . . . . . Nil. 11 . Nil, ‘
9 ! Bengal . . . . . . 171 52 1
10 Aesam . . . . . . 9 13 6 !
n 'Bums . . . . .. 2 | 1 Nil,
! 1 |
| Torar . 360 283 100

|

o _1'5}1901! to be redrawn anro those, of which either no originals in standard form exist at all, or only lithographed copics or coloured
originals.

T Roprints arc sheets out of stock, of which originals cxist, but they must be eorrected in certain items ond indents for them cannot
be met.

10. Q.—Are there any other arrears exzcept those entered in this return of standard
sheets ?

A4.-—Well, it depends upon what you call arrears. There are general maps like the
32-mile and 64-mile maps of India, and the Punjab map which should have been out some time
ago. The latter is in abeyance because I cannot get a satisfactory settlement about the
boundaries of the districts; the question is under reference to the local officials. The
arrear is not caused by want of labour. The drawing is complete. Then, as regards the
$2-and 64-mile maps, we are waiting for the same boundaries. This can hardly be called
pending wok in the Drawing Office. The sheets are practically in arrears for want of the
boundaries of the Punjab and the new North-West Frontier Province, and the subject has
been referred to the local officials by order of the Foreign Office.

11. Q.—What the Committee wishes to koow is what arrears there are of absolute
drawing work, and what inerease of staff is required to work them off.

A4.—This statement gives practivally the chief arrears—they are stondard sheets.

12. Q.—Then it appears there is no large amount of arrears?

A.~—There isthe Kashmir map, which is in progress ; that I can only take up by fits
and starts, because when orders are received from the Quarter master General and ot.he.r
outside authorities, T have fo put my best men on to them, and have to drop the Kashmir
map. .

® Colonel Longe explained that it might be credited in the budget. The whole of the survey parties have
to be supplied with data which they require for their wark, this branch (computing) is also employed in pro-
viding traverse data. .
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@.—1Is that the only other thing ?
A.—That is the chief thing ; there are small bits of arrears.

13. Q.—You say in the first column of the above statement that the  number of sheets
to Le redrawn * is 880, and there is a footnote that ‘“ sheets to be redrawn are those of which
no originals exist.”” What does that mean ?

A.—That means standard sheets of which there are no originals in the standard form.
The remainder of the footnote refers to the coloured and lithographed maps which are useless
for photography.

@Q.—Are these all complete sheets ?

A,—We have to piece them together ; we can compile them from various materials, but
these are mostly old. There are demands for these cheets from Bengal and the Punjab.
But I think the work of compiling these sheets is labour thrown away, because the surveys

are £0 old that they ave practically unreliable now. A good
crg’«;tn::a;}: ]':'Z; tc}:?:gggtttl?: '?:;::} deal of this class of woll?k has beyen done. 'These sheets have
taking of this work. never previously been published as standard sheets, Maps

of the area have been given to the public in some form or
other, but not necessarily iu the standard sheet form. This work was started before I took
charge.

14. As regards column 2 of the statement which I have put in, I may explain that
these are entirely reprints ; they are standard sheets of which,we have the originals, and it is
intended to take out areas, and bring them up to standard form. They are not in modern form ;
they have not been revised, and if we have new material, we put it in. By new material I
do not mean only work dine by the Survey Department but roads, railways and canals ;
this material is sent in by lozal officials, and we printit on the face of the map in red. If the
men worked steadily at this work, they would bring it up to date in a short time. It is not
a material arrear, though from the numbers it looks big.

Thbe work on each individual sheet varies according to the mature and quality and year
of the survey. It would take 12 men 18 months to complete these sheets. Last year
there were 222 sheets requiring reprinting, and now they have increased to 283. 'The figure
283 cannot be taken as a final number. The number is increasing, and is entirely indefinite.
These sheets that are being brought out are standard sheets, though they may not be
absolutely complete to margin. It is not absolutely necessary to do revision of all the sheet-
before reprinting. The sale of these maps might goon in exactly the same form, wilhout
their being brought up to date. We could give certain sheets by selection to the public as
they stand, lut a certain number would undoubtedly want work. We want to improve
the form of the map that is issued to the publie. I suppose it is not an absolutely necessary
part of the work of the Sarvey, but it is highly desirable; these sheets are in an antiquated
form. For one thing areas are not taken out on the sheets in their present form, and the
public want areas, The most necessary part of this work is the computation of areas. I
think all the sheets noted in colunn 2 of the statement should be cleared off.

16. As regards column 3 of the statement—'number of sheets awaiting completion
to margin by photography,” I may explain that in these a portion of the sheets 1s generally
blank. It was the custom in former days merely to survey for district boundaries or pro-
vincial boundaries. Now in completing a sheet to marzin we have surveys which we can
utilize, putting them on the sheet by photographing the portions which are blank from other
surveys. As far as my office is concerned, the work necessitated by this is probably not
heavy. It consists in adjusting the edges of these various surveys from photographic proofs ;
we have to do the margin, border-headings, foot-notes and estract the areas. We have the
materials for the photographic prints, but they have not been photographed, and we have not
therefore got photographic print+ of the maps. 1 think that, even considering the varicty of form
in which these maps have been drawn, we can get a satisfactory map in a great many cases,
but not in all, by compiling these surveys, and in these cases the work is worth while doiny.
In a good many cases the styles are so different as o make the map look ridiculous, but one
would have to discriminate in most cases. I consider it desirable work, but it is not absolately
necessary. The figure 100 in the 3rd column is final, I should sav, or at least it cannot
increase very much.

16. Q. (Colonel Longe.)—For what reason are the Provincial Officers employed in the
Office ?

A.—They are employed to supervise the native draftsmen who requirea good deal of
supervision ; also because the European draftsmen are not all capable of compiling Atlas
sheets and dealing with traverse data, and technical matters generally. Some of these men
are actually employed on draftsmen’s work, but their work is chiefly supervision. OQut of
the 63 nitives and the 10 additional men, about 7 or 8 supervise. The chief draftsman’s
work s to visit each section in turn. The work is materially interfered with and interruptes, if
we are without these 10 additional men ; they are essential to the work of the office. These
extra 10 men are dealing with the work mentioned in column 1 of the statement. I had a
return mude for two months of the average number of men employed in the Drawing Office
on extra-departmental work. It worked out to 15 men more or less constantly employed
on extra-departmental work. For supervision there were two Provincial officers in addition
in charge besides the chief draftsman and myself. These 15 men sre actually draftsmer,
and probably some of the best,

3
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17. Q. (Colon'el Gra]zt.) —In going through the Department I noticed timt there is a large
amount of reduction being done by means of the pentagraph and also by the method of
squares. [ presume that in any case in which photographic reduction is cheaper it is
made use of ?

A.—1f the materials available are fit for photography.

@.—The materials need not be very good, so long as it is a mere reduction in seale ?

4.—1 think photography might be more used than it is in the compilation of Atlas
sheets. Burmais done by squares; undoubtedly a good deal of this might be done by
photography. °

Q.—Does the same apply to blue prints for rivers and hill drawings? It seems fo me
photography could be more economically employed. ’

4. —There would be great difoulties, and probably the Photographic and Lithographie
Office would raise objectione to that system being invariably employed because we should have
parer of different hygroscopic properties ; you would not get registration.

18. Q. (Colonel Grant.)—In going through the Surveyor General’s Office I noticed thatin
many instances maps are being prepared of an inordinate size, Do you see any ditficulties in
providing for this ?

A4.—These maps are nearly all extra-departmental work. There s great inconvenience in
this, but the authorities who ask for such work insist on having the maps as they wish. We
do not prepare many for the Military Departmeant ; theirs are generally of standard - size except
man@uvie maps. The Quartermaster General, Intelligence Branch, asked the other day for
a map which, with margin, would be 7’ by 247, and wanted it to be printed in one pieco. We
could not do it to that size. Eventually it was reduced to two sheets which were limited to the
largest size of plate in the Photographic Office. I have frequently pointed out the inconveni-
ence. In the case of this large map I had to refuse to do 1t, being limited by the size of the
plate available. The Dircctor General, Army Remount Department, has some very large
maps, I am also doing some very large maps for the Postal Department.

X 1‘.1. @.—Do you find it impossible o get the Departments to accept a map in several
sheets ?

4.—They always prefer it in one sheet ; it has to be photographed in so many sections
and then pasted up.

20, @.—As regards sending first proofs of standard sheets to field parties for examination
and, if mnecessary, for correction, is this inconvenient in cansing delay, and is it necessary if
manuseript drawings are properly prepared in the first instance ?

4.—We have no authority for corrections here; there may be corrections in small matters
which want noticing in the proof, but we bave no materials here, Therefore the proof is
sent to the officer in charge of the party. Asa rule, the new corrections are very smail. The
first proof always goes to the field party. There is not much delay in this ; the colouring work
is done on that proof at the same time.

21. @.— The officer in charge of the Photographic Department is of opinion that the type
used for drawing is very thick faced, that it 1s too heavy, and this becomes apparent when it
thickens in process of production. What is your opinion ?

4.—1 have lately been reducing the size of the type in sheets being drawn here, Tho
question of style is a big one which was gone into by the Surveyor Geoeral ; the finer type
was introduced a few years ago. I think the type should be reduced ; we all object to it.*

22. My proposal for improving the class of men is to give them better pay. I have
tried the various schools, also Roorkee and Sibpur; they tell me they have no men who will
come on the payI can offer them. The senior native draftsmau gets Rs. 120. T have to
bring every man in on Rs. 10 a month and then train him. Ido not want so muchto raise
the higher as the lower rates of pay. A man cannot be taken in on the higher rates of pay
because it isa fized establishment, 1t would be rather hard on a man who had been working
on, say, Rs. 25 or Rs. 30 for perhaps 15 years, to bave a new man brought in on higher pay ; it
would block his promotion for good and all. As to whether there should be some means of
introducing higher rates of pay, I think the pay should be raised, and I thiek the Drawing
Office should have the power, in the case of pressure of work, to engage men ou a separate fluctuat-
ing establishment. Ishould have more power. The Office is already practically in two
sections, and certain appointments in the Senior Section are always filled dircct, A man will
not now come from the Art Schools on Rs. 10. I think I could get the men if there were some
other division of the establishment. I have not thought out the scheme. The apprentices at first
come in on nothing ; every apprentice looks forward to rising to the top of the Junior Section ;
men can be recruited to the Senior Section direct without prejudice to the rightsof the men in
the Junior, I should like to recruit men on Rs. 50 and upwards, That would give a better
class of men ; they eould be got ; they would require to be trained for a year or two. Very

* Colonel Longe explained that it was the type most suitable for the class of men employed ; they cannot
use fine type.

Coloy;:Pel Grant.~1 understand that you are reducing your methods to the level of your workmen, ratber
than levelling the men up fothe required standard ? L :

Colonel Longe snid that the Department perforce bad to doso, becauge the amount of psy given is so small,
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fow men from the Art Schools can print. Men brougl.t in on the highér 1ate of Re. 50 woulld Hajor W. J. Bythell.
be on probation till it was seen bow they turned out. I cannot say if a diploma is gl\(ent}]n lt) ‘i
Art Schools. No men ought to be brought in on such low rates of pay ag are given in Re 2;

Colonel Longe gave it as hisopi- partment nnder any cireumstances at all. I would give Rs. o
nion that nolmgn drawing Re. 10 &  If men were Lrought in on this P2y, I would qot reduce the
month can dress suffiiently cleanly total number, with the amount of worlk received at present.
or keep & map clean. I do ot think they would do more work. But they would do
better work. A native drafisman is very slow, I cannot say if the Art Schools have been
approached officially with a view to their teaching map drawing, printing, etc,, to men who would

Colonel Longe stuted that speci. eventually, if efficient, be emplcyed by the Survey Department.
mens of mapdrawing had been sent I consider that the present draftsmen are unguitable ; they
to the Art Schools with a view to the are uneducated and poor in every way ; their prospects are such
encoaragement of such drawing. that no educated man would take euch employment. The
kigbest pay Rs. 120 isno doubt considerable, but omly one man receives pay at this rate;
the highest pay in the Junior Section is Rs. 50.% I do not know the object of hav[ng two se.ct.lons.
I agree that the original object was probably to enable a better class of men being recruited.

23. Some men in times of pressure work eight hours 2 c}(’\y {lt is not POSSib]i‘i?i C:lcu:lta.

Col. tat t thig !0 iDcrease thg normal working hours owing chiefly to the

nppﬁe‘t’iﬂtfrfilo gﬁq:ntst?:: t]i)e:)l::-lmsgl: climate ; besides, many of the men live along dlst_ance

The Survesor General has no funds off, and in the rainsin particular they eannot come sometimes

from which to pay piece work. till 11 o’clock. It might be possible to introduce lomger

working hours in other parts of India. There is no organised overtime system of working
draftsmen ; there is no source from which they can be paid.

24. Iput in a statement } showing approximately the number of impressions in stock, the
number received daily in the Map branch, the average num.ber
issued and the number of the staff who deal with these duties.

25. T do not think the buildings and fittings for the storage of maps are satisfactory ;
they are too open ; the drawings are in open racks, except the originals which arein covered
shelves ; 1 do not know why the maps are in open racks.}

I do not consider closed shelves of zine or such metal would encourage damp and mildew.
The originals are not ia a fire-proof building ; there are special arrangements against damp in
the case of original documents generally.

26. Standard sheets are issued to all officers on lists maintained. Dcputy Commissioners
frequently ask why they are being supplied with maps. I can supply the Committee with the
lists.

Map Record and Issue office.

The figures of eales of maps for last year were :—
Rs. 12,000 to the publie.
Rs. 185,000 to Departments of Government.

27. The Engraving office is now engaged on five general maps of India. These are practi-
cally new maps ; the ecales are 64, 80, +'6, 128 and 256 miles
to the inch. 'There are aleo a 32-mile map, a duplicate 64-mile,
a 16-mile map of the Punjab, one sheet of India and adjacent countries (that is on the one mil-
lionth scale), a 16” to the mile plan of Calcutta, a district map on the 8-mile scale of Assam ;
besides there are provincial maps on the 16-mile scale of Bengal, Bombay, Madras and Raj-
putana; there is a £2 miles to the inch map of the Punjab ; there are a 6” to the mile and 3”

Cor.per plate engraving.

# Colonel Longe explained that to promote a man from the Junior 10 the Senior Section was very unusual, as
it would mean atransfor f1om a post on Rs. 50 to Rs. 25, the lowest pry of the serior grade. He had no doubt
the Surveyor General had the power to promote from the Junior to the Senior, but it was not customary to do it.

My, Hill, senior draftsinan, was questioned on this subject, and explained that all the men come in as
opprentices ; no man is put straightaway into the Senior Division ; the Senjor Section is not entire_ly recraited
from the Junior ; in promoting a man the fact is taken into acccunt whether he is conversant with English
and is a good draftsman. He did not know the history of the two sections. He makes the recommendation
that o man from the Junior should be promoted to the Semior Section.

Colonel Longe said that such a recommendation would have to come up to the Surveyor General, because it is
not only the Surveyor General's office that is affected. The men in the Dehra Dun office are on the same list,
and a man on the Debra Dun list would not be superseded without a reference to the office there,

M. Hill (continyed).—A man from the School of Arls couldbe put in straightaway on Rs, 50, if there
was a vacancy. 1 an apprentice is efficient, he can fairly look forward to rising to (he higher rate of pay.

Colonel Longe stated that there are hard-and-fost rules on the subject, and the President requested that
they should be furnished to tke Committee.

Mr. Hill e3id he comsidered the class of boys coming in as apprentices inferior ; they are uneducated.
There might be an improvement if Sibpur and the Presidency College were approached. Boys from these schools
would not come on Ra, 10. The relatives of men in the Depaitment ofton come in as apprentices ; they generally
tarn out fairly well. The ultimate rates of pay offered are too low to attract a superior class of men. He would
suggest an increase of pay in both grades, as he did not consider the present rates sufficient. The lower rate of

Ra. 10 should be raised to Rs. 20; boys coming in to the Department should come in with certificates from the
head of their school or college, otherwise they should mot be enlisted ; they should be betwoen the ages of 16 and
18; 16 should be the lowest limit of age ; the only way of knowing whether a certificate belongs to a particular
boy is that his name is mentioned, and he is known to everybody.

+ Not printed.

1 Colonel Longe explained that this was to keep the rate and white anls out ; the only way to prevent dam-
age from them wasto keep the maps away from the walls, so that the waps can be got behind and the
shelves seen through.  This does not apply especially to Caleutta. That difficulty is gob over ia the case of
originals by the fact that they are very small in number, and there is s regular system by which they are
opened and examined daily. .

PR
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Mejor W. J. Bythell. to the mile plans of Caleutta; and a provincial map of the United Provinces. The 16-mile
maps are 1n various stages ; there ave besides these all the Atlas sheets.

28. I put in a statement* showing the number of districts in each proviuce, with the
namber for which the Dep rtment has engraved maps on the 4 scale.

29. I cannot say if there are arrcars in the Copper-plate Engraving Department, it
depends on what are called arrears.

Q.—Take this one point, have you materia) in office from which you can complete any or

all the remaining Atlas sheets, not yet published, but which you canuot take up with your pre-
sent strength ?

_4.—No, there are several sheets in Burma for which we do not possess the material ; it is
coming in gradually. All he rest of India outside Burma is complete with the exception of a
blank in Rajputana, for which we have no material ready. On the North-West Frontier, we
have only small sketch surveys; we have no satistactory material for Atlas sheets there. Ac-
cording to this, we have no arrears, but a good many sheets are out of print. There is no

scheme of what we have to work up to, ¢.c., there is no fixed date given, by which the whole
work i3 to be complete.

30. @.—as regards arrears, are there not 196 copper-plates of which the prints cannot be
supplied owing to the necessity for carrying out corrections ?

A.—There are 118 quarter sheets and 28 full sheets out of print out of a total of 539
quarler and 79 full. We will not be able to carry out corrections on these and complete them
in the next 12 months as well as do our normal work. The sheets are not merely out of print ;
they requiie corrections and additions. We could print them in their present state, but the
boundaries would be wrong and the spelling also. ‘lhis would not apyly to every sheet wu
have, It is not necessary in every case as each sheet runs ont of print to bring it up to date.
In some cases, the corrections are very swall and of no great interest to the publie, and do not
affect the toposraphy of the map.

31. When reprinting, I have 75 copies pulled as it stands, to meet current demands of th
public, before the sheet poes to the engraver for correction. We yrint these 75 copies from the

original plate. And we carry out all corrections on the original plate. We have no duplicates
of any of these plates.

32, Wheun the sheet is brought thoroughly up to date, the epelling is corrected as far as
possible.  We can tell when any corrections are required from the office copy which we keep
When we receiva notifications of changes of boundaries from the local authorities which are to
be put on the standard sheet, the office copy is corrected accordingly. The corrections to Atlas
sheets really depeud upon what has been done with regard to the standard sheets.

33. @.—Do you get information from local authorities in every case when a correction is
required either on the standard shect or on the local sheet ?

A4.—The Provineial Government notifies every occasion when there is a change of houndary
or transfer of territory, and we receive copies of the notifications. With regard to details of
railways which we also add t» the Atlas sheets, we send periodically to enquire if there are any
changes ; the Public Works Department also send us blue prints of all new lines.

34. Flectrotyping matrices of duplicate plates is work that the Photographic and Litho-
graphic Office 1s voncerned with. We print from the original engraved plates. Supposing it
were considered necessary or desiiable to have electro-typing in my oflice, there is mo suitable
room where the electro-typing baths could be used. I kuow of no room in the office.t

35. The Drawing Office draw on the dry print, getling their material from the
standard 1”7 theets; which are reduced to 4” or Atlas sca'e. These reductions are not ali
photogiaphic at present. I would propese that the system be more largely employed in future.
At yresent ths 1eductions ave made by pentegrapbing «r by squaves. New work is put on
in red.

86. The number of new 1” sheels which have beun prepared since the engraved work
was undertaken in India, i.c., since 1869, is 202, Of these 97 were entirely new sheets of
parts of-the country of which no Atlas sheets existed before; and 104 were of parts of the
country of which full sheets were already in existence, while one shect had already been pub-
lished as a quarter sheet.

87. The copper is purchased from the India Office stores in London. I kave no complaints
o moke of it. I consider the buildings in which the copper plate engraving is done are en-
tirely satisfactory. 1he fitments are up to date, but the hot press is certainly not up to date.
I think that if the fitments were completely brought up to date, the output might be increas.d.
1 have asked the Assistant Surveyor General in charge for a hot plate in connection with gas.
1 made enquiries from the Public Works Department who said thaf, as the main was turncd
off all day, the gas could not be given during office hours.

38. Q.—Would there be any objection to removing the whole Engraving Departmeut,
reparate from the Drawing Office and elcctro-typing, o another station?

® Appendix B, p. 113. R . . .
+ Colonel Lunge stated that the work could be done in the Photo-zincographio office. There was room in the
compound for building and he thought tliere was an existing room which might be adopted.



109

A.—1t would be rather hard to remove the Engraving Department away from the Major W.J. Bythdll,
Drawing Office. I think work would be better dove in a hill station, and that Dehra would
be better from an engraver’s point of view. , The men chiefly employed are Bengalis, who
would probably object to going up country. The Europeans and Eurasians are mostly (Mr.
Coard thiuks) Calcutta people. I think the natives would certainly object lo going to a
hill station all the year round. I think that Bangalore or Poona would be more suitable places
than Dehra Dun.

39, We have no printed rules for the guidance of cur Agents, but when appointing them we

Questioned as to Ihe cxisting rul lay down the conditions. Our Agents do mnot sell maps re-
for the :;'I‘:OFL:PS.”“S' grwes  guired ow Goverument service. The Agents do not stock
maps, but indent upon us. Maps are supplied to agents only
when indented for by them. The terms of commission vary between 10 °/, and 25°/,, viz., the
Agents for Assam, Lahore and Rangoon get 25°,; Bombay, Madras, Mussoorie, {’oona and
Maundalay get 20°/,, and at Simla get 10°/, only. A stock account is submitted yearly, and is
checked in the Map Record and Issue Office. The value of the maps sold, less commission,
is paid into the local treasury and the treasury receipt senti to this office for adjustment.
The sales of all Agents last year amounted to Rs. 1,756, the Photo-zincographic office at Poona
alone selling Rs. 1,359,

Mr. S. M. Coard, Head Engraver, Engraving Department, was called in and stated :—

There are 117 sheets for which there is no material at all. They ave not in the Engraving Department.
141 sheets are in progress for which there is material. Portions of these are engraved. Some may have coui-
plete material. The sheets aro not of new country, We are making new sheetsof the parts of the country
marked blue in this index map (shown). A great part of this is being prepared for the new edition of the Indian
Atlas ; 7.e., the portions marked by acircle. The circles show where there isa previous full plate. Wo have com-
plete material for 14 quarter-inch shects. Of these sowme are in Burma, and we are working on these Burma
tkeets now. Of the others one is in Madras. I cannot say what material we have got for that. By the state-
ment * published sheets under correction ” we mean that these are sheets that are being brought up to date in the
Drawing Office. I haveto bring them up to date on the copper-plate. As faras we are concerned, only 42 sheets
are in arrcars. Some of these have been taken in hand, but not all, I cannot say how many have been taken
up. We complete one before taking up another, Of the 42 a dozen have been partislly or completely taken up.
This represenis 8 months’ work for my Department, and if we stopped all other work, probably about 6 months
for the whole Department. None of these are Burma sheets.

It takesus 2% to 3 years to engrave an ordinary quarter shest. This includes both outline and hills. Tha
men are divided into hill and outline engravers, I cannot give the average time taken by eaoh separately.

1t takes us frowm 5to7 years to train a native as an engraver. During that time he is working very
little for progress. It takes about 5 years to train a Kuropean. The appreutice time is 7 years. His work is to
a certain extent being made use of by his employers before that time. We take on both Kuropeans and Natives
at alout the age of 16. We (rain the European apprentices here also. I consider that we cannot increase in
this country the available strength of the Engraving Department for 5 years to come. Hill work is the most
dificult. Yet it does not require necessarily to be dome by a European ; Eurasians and Natives are qualified for
that sort of work.

The cost of engraving when the sheets went home, used (o Le £100 cn the average for quarter sheets. Some
had only a little piece of work in the corner. 1 am basing my opinion on 20 sheets. ‘I'heaverage area of map-
ping on the sheets that cost £100, was about half a sheet. = Therefore the cost would be about £200 for a full
qnarter_shect. Ncbody ever found out what the full sheet used to cost ss engraved by Messrs. Walker in Eng-
land. The approximate size of the quarter sheets is 207 x 14”. It was in 18756 and 1¢78 that the above priccs
were paid to Messrs. Malby. I think their charge would be much about the same as the cost of engraving at Cal-
cutta, making allowances for the cost of apprentices, supervision, house-rent and other etceteras.

Mr. Coard was asked to give a general description of the method by which the new quarter inch Atlas sheels
are engraved on copper. Hestated that the work comes first to the Engraving Department as a projection drawn
on paper. Thisis prepared in the Drawing Office. Tbe Engraving Department project it ou to the copper plate,
and then send in the dry print to the Drawing Office for compilation, from the projection.

Mr. Cuard, asked to explain how the reductions were fitted on to the copper, stated that they did not fit suc-
cessive standurd sheet reductions to the copper plate, but made one complete drawing. ‘The hille are brush shaded
in the Drawing Office; the brush drawing is on the same scale as the engraved arawing. The brush drawing is
as far as possible complete for the whole 4" sheet. That is banded to the engraver, and he fills it in as nearly as
possible, as to depth of shade. This bill drawing is always done on the same plate ss the 3” outline. He has
had litlle experience of drawing hills on separate plates, but he does not think the engravers would bave any
great dificulty in engraving hills on a separate plate. They have done onesuch plete. Noue of the names
are done by stanping. )

Mr. Coard was asked whether he had any complaints to make ngainst the climate of Calcutta, and
stated that it is a very trying climate for engravers. The work undoubtedly falls off in the kot weather, There
is no great difference in the awount of light between tle rains and the rest of the year. The light is always
good in India. The office has a morth light.
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APPENDIX A To MaJor BYTHKLL's EVIDENCE.
dwmulgamated list of di'ﬂ,/tsme;z on 1st Octoler 1904,
No. Names. wgi‘fﬁen?w Date of first ap-  Present P:ly REmABKS,
attached. pointment. pay. post.
EUBOPEAN DRAFTSMEN. Rs. Rs,
1| A.J. Mosgrove . . Calcuita . |22nd April1877 ,| 300 | 300
2 | A. S. Bateman . Do. 6th Deo. 1862 260 | 250
3 | Vacant. . . . . 200
4 ‘e F orest 175
5 | C.L. Green . . . Calcuita 1st Aprii 1893 . 159 | 150
6 | Vacant . . . Do. . e 125
7 | A. 8. Nelson Do. . | 26th May 1898 100 | 100
s - L Museoorce - | 75
9 | T. J. Jelicoe . . « | Caloutta . |J4th May 1901 50 50
NATIVE DRAFISMEN. 1,435
Senior Scction. -
1 | Purna Chaodar 8en . . | Caleutta .| 10th July 1877 10} 120 ]
2 Debra 100 ‘
3 | Abdar Razak . . Caleutta . | 3rd July 1873 100 | 100
4 | Bachaiam Banarji (¢) . .| Do. lst July 1869 100 | 100 | (a) Extension  of
service up to 24th
& )Ram Chandar Sen Do. let March 1879 90 90 | December 1905,
6 | Tincowri Sen () . . Do. . .|Bth April 1869 90! 90| (5) Extension of
service upto 17th
7 Dehra oo 90 [ December 1905,
8 ... Mussoorce . 80
9 | Narendra Nath Mukerji .| Calcutta . |1st Dec. 1892 . 80 80
10 | Subodh Chandar Sarkar . Do. .{ 15th Nov, 1802 . 80 80
11 | Harendra Krishna Gupta Do. 10th April 1895 . 70 70
12 i Dehra . . 70
13 | Nasrat Husen Calcutts 1st Sept. 1893 70 70
14 | Rash Bebari Goswami . .1 Do. .| 15th March 1894 60 60
15 | Rash Behari Sen . . Do. “» | 220d Maroh 1894 . 60| 60
16 | Abinash Chandra Danarji Do. .| 8th April 1896 60 60
17 [ Nilmani Kundu . . .|l Do. . | 8th April 1895 50 50
18 | Bepin Bebari Ghose . .| Do,  .|11th Nov. 1895 . 50| 50
18 | Mohemmed Baksh I . o, .| 9th April 1895 . 50 50
20 |Sarat Chandar Kumar Do. .| 10th April 1893 . 45 50
21 | Chuni Lal Dutt & . .| Do. .| 9th July 1896 40 40
Carried over . . e W

NoTe.~—The posts, suchas
Dohra or Musscoree.

Nos, 4 and 8, otc, which bavenarames entered opposite them, are held by men at
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No.

Ww @ T v e

10
11
12
13

15
18

18

Names. wﬁg‘:}i‘; D&:aeoiftgﬁt?p-
Narive DRAPTSMEN<=conid.
Senior Section—conold.
Brought forwaxrd .| ... .
...... Dehra .
Habibar Rahman . . . | Calcutta 1st Aug. 1890
Abdul Latif IT . . . Do. . | 1st May 1889 .
Dehra e
Klhoda Baksh . . .| Caleutta . {14th May 1887 .
Sarat Cbaudar Das . Do. . | 5th Feb, 1891
ssene Mussoorce .
Sib Krishoa Roy . . + | Calentta .| 19th Jan. 1888 .
Junior Section.
Kadrat Ali  « « | Caleutta | lst July 1878
Muhammad Yaeio . Do. . | 1st March 18756 .
Mogal Jan . . Do. . | 15th May 1873
Bohith Husen . . Do. Ist July 1889
Muhammad Buksh I1 . Do. «| 1st Dec. 1900
Ambita Charan Das . Do. 1t April 1874
Ebaratolla . . Do. . | 1st May 1876 .
Sheik Ahmad . + - «| Do. lst March 1890 .
Muhammad Ismail . «| Do. .| 16th July 1893
Nazimuddin . . De. + | 1st Qat. 1879
Abdul Gafur . . Do. . | 18t Nov. 1885
Krishna Mohon Das . Do. . { 1st June 1890
Hari Nath Das Do. 15th July 1880
...... Delira
Abdul Jabar . | Caloutta .| lst November 1892
Vacant . Do. oor
Muhammad Abdul Hai . Do. . | 1st Nov. 1892
Ghulam Hydar . . «| Do. 1+t Sept. 1889
Abdal Latif IIT . Do. . | 1st Deo. 1892
Azizur Rehman . . Do. « | 1st Dec. 1892
Ramanath Bardhan . Do. 1st Dec. 1892
Muhammad Husen Khan Do. . | 6th Jan. 1896
Gulam Athar . . Do. .| 1st Nov. 1893
sres Delira
Chuni Lel Das . . - | Caleutta 22nd April 1898
Carried over . .

Present I::;y
pay. post.
Rs. Re.
1,560
40
40 40
40 40
30
30 30
30 20
26
25 25
1,820
60 50
50 50
50 0
50 [ 50
80 ) 50
50 [ 80
10 10
35 40
40 40
30 35
35 35
35 35
30| 30
1 30
30 30
voe 30
26 25
25 25
25 26
25 25
25 25
25 25
25 25
25
20 20
866

REMABKS.

Additional
lishment,

De.
Do.

Temporary.

Additional

lishment.
Do.
Do.

Do.

Estab.

de.
do.

Estab-
do.
do.
do.

Major W. J, Bythell,
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No.

50

51

62
Wrid

Office to

Names. s | Disetimer | PP o povane
Namive DearrsmEN—Cconcld.
Junior Section—concld. Re. Rs.
Brought forward 865
Benod Lal Dutt . . . | Caleutta .| 20th Sept. 1898 20 20 »
Abduol Sobhan . De. 15th July 1893 201 20
Ganandra Nath Bhaw .| De. 3rd July 1895 . 20 20
Nesar Ahmed . . Do. 16th May 1898 ., 20 20
...... Dehva 20
Karali Charan Guha Calcuttn .| 29th Nov. 1899 . 20 20
Munmothanath Nandsn Do. 12th March 1899 . =0 26
...... Dehra . 15 .
. Do. . - 15
Do. . 15
Mubammad Yeasin Ali . | Calenlta 8th Nov. 1901 15 15 | On probation,
Suropouo Roy Chowdhuri .| Do. 1st March 1502 16 15 Ditto.
Satya Charan Haldar . .| Do. . | 13th May 1902 ., 16 .15 Dilto,
Abdul Hugq . . .| Do. 1st June 1903 15. ‘15 Ditto,
Nibaran Chandar Dey . .| Do lst July 1903 . 15 15 Ditto.
Bhuth Nath Shaw . .| De. . 4th Dec. 1903 . 15 15 Ditlo.
Satish Chendar Chakarbaty Do. .| 7th April 1904 . 12 12 Ditto.
Vacant . ; Do. . “ 12
Syed Baksh . . Do. 21st April 1904 . 10 10 Ditto.
Abdul Khalik . Do. . | 17th May 1904 10 10 | Temporary.
Abdus Batter . . Do. .1 8rd June 1904 10 10 | On prolation.
Abdul Aziz . . . Do. 23rd July 1904 10 10 Ditto.
Mogal Jan , Do. 1st Aug. 1904 10 10 Ditto.
Muhammad Yaqub Do. . | 18th Nov. 1904 10 10 Ditto.
Vacant . . . Da. 10
Vacant . . . Do. . . 10
- Debra 6
verne Do. . 6
- Do. . .- 6
...... Do. . 6
...... Do. . 6
cenas Do. . 6
. Do. . 6
e Do. . 6
Mussooree . 50
Total . 1,342
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APpPENDIX To MaJor BytHerL's EviDENGE.

Statement showing the number of districts for which engraved maps on the §” scale have been

prepared.
. NUMEER OF ENGRAVED FLATES
PROVINCES, (paze).
Districts. | States. | Distriots. | States.
Assura . . . . . . . . . 12 3 5 vee
Bengal . . . . . . . . . 45 6 45 .
Bombay . . . . . . . . 18 12 or 13
Burma . . . . . 0 . . . 36 2 Shan o
Central India Agenoy . . . . . . . . 30 . "
Central Provinces . . . . . . . . 24 12 23
Gujarat . . . . . . . . .{ 14 and oe
’ States
Hyderabsd . . . . . . . . 18 o e
Madras . . . . . . . 21 3
Mysore . . . . . . . . . 8 e -
North-West Frontier Province . . . . . . 7 e 4 vae
Punjab . . . . . . . . 37 8 or 7 26 ,
Rajputuna . . . . . . o 18 .
Sindh e e e e e e e 8 1
United Provinces . . . . . . . . 48 2 48

My, T. A. Pope, Assistant Surveyor-General, in charge of the Photographic and
Lithographic Offices, Head-quarters Calcutta,

[Calcutta, 9tk February 1905.]

1. I have been in charge of the Photographic and Lithographic Office since 1897, and
have been attached toit eince 18%6. The office does not undertake map engraving, but
it executes photographic engraving, or photogravure, for other departments.

9. We have five cameras employed on map work in the Photo-Lithographic Office
one large and four somewbat smaller. The year 1903-04 wa;
one of great pressure of work and the whole office was more
or less working at its full power. The number of negatives taken during that year was
roughly 2,000. T consider the possible daily output of a camera to be six or seven negatives
a day, i.e., 1,500 in a year. We have no arrears now, properly so called, in the negative section,
so that there is not likely to be any pressure of photographic work in 1904-05 or in the

Photographioc Depariment.

immediate future. This 15 entirely due to the introduction of the Vandyke process, which has’

relieved the cameras of much work that would otherwise have to be done by photography.

3. We have five lithographic machines and 30 hand presses. Assuming that 15 of the
hand presses are used for proving, transferring, and work
of that nature, 1t leaves 5 machines and 15 Presees available
for other work. T accept the daily output of ahand press to be 80 to 100 pulls and of a
machine working at its full power 1,000 pulls a day, but the average ocutturn would be
considerably smaller. Taking into consideration that we have 250 working days in the year
I am prepared to accept 1,500 pulls as the average daily output, The total number of
pulls that the machines and presses are eapable of giving in the year is therefore 1,500,000
Tn 1903-04 the total cutput was 1,300,000 pulls, SRR

4. At the end of the year there is always a large amount of printing work lefv over ¢o
be doue during the ensuing year. Arrears, however, did not increase in 1903-04, atan
rate appreciably. : ’ Y

We have sufficient machine power to cope with the work now sent us, We do mnot
allow arrears of survey work to accumulate, so that what goes to the wall is only extra-
departmental work. KFormerly the survey work was at times delayed byecéra-departmental

Q

Printivg Department.

Major W. J. Bytheli.

Mc. T. A, Pope.
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work, but lately(the practice hasbeen to make extra-departmental work give way to survey

* Not printed. work. I putin a statement * chowing the exact state of

arrears on the 1st of this month. The output of departmental

work in 1903-0¢ was 858,000 pulls. Of this number, the work which the Committee

considers as work which should properly have been undertaken at the Survey Office, Caleutta,

a.mounl‘;,edto 177,000 pulls. We have a printing capacity here of about 1,500,000 pulls
annually.

6. I do not think it is true in practice to say that this still leaves a capacity at
Calcutta for additional extra-departmental work to the extent of 960,000 pulls, for the reason
that at all times during the year we have not work to keep all the five presses going. Large
work can only be done by two of the five machines, and when the bulk of the work to be
printed is on large plates, it follows that one or two of the smaller machines have sometimes
to lie idle, while there is a large pressure of work on the others.

We have had only four of these machines for the last five years. Ome of these was
brought out from home last year to replace an old machine which had completely broken down.
This is the only change we have had during the last five years, but at the close of last year we
received a fifth machine from England.

6. 1 have nothing more to say os regards quantity. We are quite competent to turn out
all the work required of us at the present time, so long as the amount does not increase, But
we could not deal with an increase.

7. When the Surveyor-General asked for an estimate of the work each machine is capable
ofturning out daily, I gaveit as 2,000 pulls, because I understood that he referred to an emer-
gency such as mobilisation. The standard sheets which would require tobe printed in such 2
case would involve no change of plates and colours, and the machines could work at full pressure
continuously throughout the day. The figure 1,500 has been taken as the average, taking into
account all the changes unavoidable in a printing office, but these would not need to be taken
into account in dealing with a large and sudden demand for copies of standard sheets only.

If no new work came in, the whole of the arrears standing on any given date could as
e rule be cleared off in two months,

8. Q. (Colonel Grant)—Have you considered the possibility of increasing the output by
three following methods ?
(1) Adopting piece work ;
(2) Working overtime;
(3) Increasing the normal daily hours of working.

A,—1 bave never considered}(1). I do not see how it could be made applicable to machinery.
It could be introduced in some of the sections, such as the one engaged in graining plates, but
I doubt if it could be introduced into the printing section.

(2) Would be the same thing as (1), except that overtime would be piece work after
office hours. Like the piece work system it could be introduced in some sections.

I have considered (3) over and over again for many years past. I am afraid it cannot be
introduced, unless the men are given more pay. The better class of men, drawing say Rs. 20 and
upwards, say they cannot afford to live near the olfice, where rents are very high, and conse-
quently they have to come from great distances, often starting for office as early as 8 a.m.
‘The poorer classes, on the other hand, herd together in the bustees near the. office, but they a.]l
engage in outside work before and after office hours, as they cannot possibly support their
families on their pay.

I have never therefore proposed lengthening the hours officially, because it would mean a
very large increase of pay all round. The working hours at present are 10 to 4 with half an
hour for lunch. I think the hours in the Government Press are half an hour longer, and the
men work there overtime also.

9. Q. (Colonel Grant.)—In the two reports, or series of notes prepared by the Surveyor
General for the use of the Committee, 1 think there 1s a
general tone of appreciation of photographic transfer
work. I presume that you have mo objection to replacing photo-zincography by the general
practice of helio-zincography ?

A.—1 think that it is extremely desirable that this change should be introduced in all
map-reproducing offices in India. The difference in the two processes is that in photo-zince-
graphy the image is transferred from the negative to the zinc plate by means of a carbon
transfer, a method which gives results inferior to those obtained by the latter process, in
which the image is transferred direct from the negative to the zinc plate. ‘

10. Q. (Colonel Grant.)—There is also in the same papers a general tone of appreciation
of the process of lithography. Do you demur to the statement that lithography isin some
cases almost as expensive as copper engraving ?

4.~1 ghould not have thought that was the case. 1 have no experience of the cost of
copper engraving. ) )

11. I produce two sample maps produced by belio-zincography, as showing the quality
of work turned out by the Calcutta Office. (Degree Sheet No. 40, .part of the Northern
and Southern Shan States, and Sheet No. 95, India and adjaoent eountries,)

Processes of reproduotion.
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Colonel Grant produced a samplo of I do not think we ean turn out anything better than the
similar ~ helio-zincographic work o3 ppleg produced. These are fair types of the work we
done at Southampton, to show the turn out

tandard hich this lc has . .
;el::; ﬁio.,?hﬁ,’,’%,,gm," orie I do not consider our work as good as the English,

12. Q. (Colonel Grant.)—Will you explain to the Committee how in your opinion the
quality of your work can be improved ?

A.—1n the first place it is necessary toimprove the style of the original submitted; secondlys
we must have a better class of men to do the work, particularly better printers. The exoellence
of the English specimen is very largely due, I think, to the amount of work which is put on the
negative. In Calentta this class of work is done by low-paid natives who cannot possibly be
expected to turn out the same class of work as is done at home, Then the process of transfer-
ing the plates from the negative to zinc is now done entirely by a staff of Eurasians and
natives who are more or less incompetent. I have applied to Government for a European to
take charge of this work, Thirdly, the quality of the paper on which the printing is done
might also be improved.

The question of supervision has been gone into, and I thinl.: itis now in a fair way of
being put right. We are expecting twoadditional European assistants from home shortly.

18. I do not think that the inferiority of our work is due to climatic reasons, pot at
any rate since we introduced helio-zincography.

As specimens of what [ call bad originals for photographic work, I produce a number of
old originale of standard sheets much discoloured and with many additions pasted upon them
and also an original map of Burma in two sheets, one of whioh is outline and the nther hills,
I call this last original bad because the hill sheet is half an inch shorter measured diagonically
from one corner to the other than the outline sheet, so that the correct registration of the hills
on the outline is impossible. I also think that the paper on which it is drawn is not suitable,
This sheet has Leen reproduced before, but is now out of print, and came into my office two or
three days ago to be reprinted. The copies were printed in October 1898 (Sheet No. 382), The
sheet originally registered all right, because the paper at that time had not contracted as it has
done sinoe,

14. As regards the inferior class of artisans, and obtaining a better class, we ought, I
think, to bave a European in oharge of each of our large machines, We havenow in charge
of the five machines—one European, who is by no means a first class man ; two Eurasians
trained in the office ; and two Natives.

I do not consider this a sufficiently competent staff to turn out good work. We have had
new machines from time to time, but no arrangements have been made for providing a proper
establishment to work them. This is, I think, the principal reason why our zine printing is
ot as good as it should be.

15. As regards the improvement of the priniing paper, we are entirely at the mercy of
the India Office. We do not know, 15 we ought to know, what
the best printing paper is, and we have therefore to be content
with what is sent out. I think if we knew whbat the best kind of yaper was and had
the power to get it, it would tend to improve matters. We get all our paper from the Stores
Department, India Office, and in recent years the quality of the paper has been lower than it
was formerly.

Independently of the quality, I do not think that the sort of paper supplied, on which
the standard sheets are printed, is a satisfactory lithographic paper. I am inclined to think
that the paper used at present is too hard, I have no doubt that the quality of our work
would be improved by the use of softer paper, though the impressions might not stand wear
and tear so well.

I should say that printed maps should last 100 years if they are kept away from light and
air and white ants, It really depends entirely on the amount of handling they have to undergo,
and I do not see any reason why they should not last for ever if they are well protected.

16. Q. (Colonel Grant)—Do you know if the India Office takes any steps by examine
ation— microscopic or otherwise—to see what the paper is made of, and also if it examines
samples of the paper before purchase—chemically or otherwise—to ascertain its quality ?

4.—1 do not know what the procedure is in the India Office. I do not think anything
of the kind is done there, where the object seems to be to send the cheapest paper procurable
for our requirements. We are constantly asking for better paper. In fact we invariably
ask the Stores Department to send us the best paper that can be obtained, I made enquiries
about this the last time I was at home, but with no satisfactory result. On our part we send
them samples of the best paper we have got out here, but in all probability there is very
much better paper to be had. At the same time we also specify the paper we want and
its weight, but there might be many qualities of the same weight. We gpend from £1,000
to £2,000 a year on paper,

Printing paper.

Colenel Sir John Farquharson asked Colonel Grant whether there was not considerable diffioulty some time
ago at Southampton in getting the supetior quality of paper which was thought necessary for the publication of
maps. Did not the Board of Agriculture desire that its supply should be made, like any other contract system,
by tender from the paper makers, instead of the Ordnancs Survey selecting the necessary quality of pasper. Has
that system since been improved and does the Orduauce Survey now select for itself the kind of paper required.

Colonel Grant stated that the Ordnance Survey purcheses its paper at open tender, but retains power of

welection.
QR
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17. 1 think that the printing of mobilisation maps or maps for the army should be
.undertaken by the topographical section of the Survey of
i India. We are prepared at any time to stop all other worle " and
put all our printing power on to maps for mobilisation purposes. I think we have ready all the
essential plates, orthe corrected negatives of all the plates, that would be required by the
military authorities. There are a good many of themn at Debra, but the rest we have here ia
:()atl_cutta. ‘We keep all the plates of trans-frontier sheets. These can be printed at a moment’s
notice.

18. We have no system of examination of each copy printed in our presses. Each
printer, whether BEurasian or Native, is supposed to be respon-
] sible for the quality of the work turned out by his own
machine prsss. If it is found that he is allowing bad pulls to pass, he is fined or otherwise
punished, but it is undoubtedly desirable that every copy should be examined by an independent
examiner. We have no one in the office who can be spared for this work, and until some arrange-
ment of this kind can be made, it will be impossible to prevent a comsiderable number of bad
impressions from passing undetected.

19. Our arrangements for seasoning the paper before printing are as follows :—When-
ever we get a Jarge piinting order for any particular map
that has to be printed in colours, the paper is taken out and
hung up for one or two days before the printing begins in order that it may get as dry as
possible. We hang it either in the stone godown which is the driest and airiest place we have,
or round the gallery of the priniing room. The object of hanging the sheets out in this way is to
get them equally dry. By hanging them in the open air we get them all uniformly dry. No
attempt is made to see that the maps do not shrink or expand after publication. I do not sce
what steps could be taken to ensure this in this elimate.

In printing black impressions only, the paper is taken from bulk direct to the machine.
This is chiefly because we have no room to provide for the hanging of all the paper required
for printing. It is undoubtedly advisable to bang it all,

20. I think the iype used in typing manuscript plans is too heavy or broad-faced for the
purpose.

Mobilisation maps.

Examination of oopies.

Seasoning of printing pper.

Type.

21, Q. (Colonel Grant.)—In case of the necessity of getting more space or reducing the
amount of work dome in the Calcutta Office, what is your
opinion about removing the Photogravure Secticn to some
other office under the Government of India ?

A.—The removal of the Photogravure Section would provide a certain amount of extra
accommodation which might be utilized either for printing purposes or for draftsmen. Bug
1 should be sorry to have this section removed, because I believe that in the near future we
shall be able to employ it on departmental work which we have never done before; that is,
in the preparation of photo-etched copper plates from brush shaded hill drawings. T think
we are now in a position to introduce this system; provided that the Drawing Oflice can sup-
ply the brush shaded originals. I think the system of photo-etching for hill printing might
be introduced for the map of India and adjacent countries, the degree sheets and small scale
maps generally. Up to the present the Photogravure Section has been exclusively used for
extra-departmental work, except that it is employed to produce matrices and duplicates of a
large number of hand-engraved copper plates prepared in the Engraving Office. This portion
of the work, however, might equally well be done in the Engraving Office itself. I cannot
say how many copper plates of the Atlas sheets we have made matrices and duplicates for.
It is a question which the Engraving Office should he asked.

By photo-etching I mean the reproduction of hills by a photo-mechanical process, as in
the case of the Ordnance Survey map of Scotland produced by Sir John Farquharson.

The annual cost of the Photogravure Section is about Rs. 18,500. The work of super-
vising this section takes up a share of my time, but not such a large share as the other sec-
tions, because it is supervised by a skilled photographic engraver. 1t takes up also a good
deal of space—three rooms—which could be used for other purposes.

22. Q. (Colonel Grant.}—Is your Letter Press Printing Department strong enough not
only to provide for transfers and proving, but also for print-
ing all the forms for the Survey of India?

A.—1t requires strengthening, though it does all the work required of it. Ido not
think anything would be gained by having all forms printed in some other Department and re-
lieving the Photographic Printing Department of some of its work. The work would not
cost less if done elsewhere, and the Department would not be so well served. The annnal cost
of the Printing Department is about Rs. 8,200.

28. I am satisfied with the stores (including chemicals) that we purchase either direct

Stores from the manufacturers or through the Stores Department,

: India Office. With the single exception of the printing paper

I think all the stores that we receive are of the best quality. We bardly get anything locally

except the common acids and so on. I have no complaint to make of the stores sent out from

home, We can get graining sand locally, but it is not of so good a quality as that sent from
home. ' o

Photogravure Section.

Letter Press Printing Section.
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24, Q. (Colonel Grant,)—Are you satisfied with the equipments and fittings generally for Mz, T, A, Pope.
. -, your work ?

Equipments and Fittings. )

A4.—1I think a great many of the things required in England are not required in a hot
climate like that of India. I am on the whole satisfied with the fittings as they stand now in
the office. Our arrangements are not such that we can at any moment find any zinc plates.
required. This is a matter which is being arranged for. We are buildiong a place for the storage
of zinc plates. :

25. T have never found the necessity for artificially drying the zinc plates even in .the
damp weather tokeep them from oxidizing. They are put out in the sua before pnntm'g,
and that seems to answer the purpose quite well. We never seem to bave had any special
trouble from oxidation.

26. There are no arrangements for the officers in charge of the various reproduzing offives
in India to visit each other from time to time. I have never been to Poona or Roorkee.

27. Q. (President.)—Supposing you had better paper than is supplied at present,
b what additional expense do you think would be incurred ?
Cost of bettar papor. Would it be doubleas much ?

A—TI do oot think it would affect the price atall. The fact is that we at present
get inferior paper for the price we pay, and I am sure it" there Were some means of checking
the quality of the paper sent, there would be no extra cost involved in obtaining a very much
superior quality.

28, I have no register to show the amount of work pending at any given moment. We
have, however, a register in which each item of work is entered
as it comes in, and the stage of its progress is recorded. Bat
we have nothing to show what, the arrears were about this time last year as compared with
arrears standing on the let February of this year. We do not prepare any statement
showing the amount of workthat comes in during the week or the month, and the amount
of it that is done. The Surveyor-General can only get an idea of the state of work by
asking for information. Ourwork comes chiefly from the Drawing Office and some from
various estra-departmental sources. The extra-departmental work does not always come
to me direct. All my survey work comes throngh the Drawing Office. There would be
no difficulty in preparing a statement of departmental work received from the Drawing Office
showing the amount completed and th: balance remaining to be finished. We do prepare a
Mr. Pope produced the statement he monthly statement for departmental work which gues regularly

referred to. to the Surveyor-General. There would be no difficulty at
all in preparing a similar statement for extra-departmeatal work. It would be useful for
myself as well as for other authorities.

A diary is kept up by each printer showing the number of pulls taken and the amount of
work that is being done by him. Thehead and assistant printers also maintain a similar
register, and all the diaries are sent to me each month for inspection.

29. I bave only four men engaged in supervising work, »iz., one head assistant, one second
Establ:shment assistant, one photographic engraver and one foreman litho-

: graphic prioter.
Mr. LeFranc, Head Zinc Printer, is in charge of the transferring and proving of zine
plates and of five hand presses engaged on printing work, He is not a highly efficient man, but

very hard-working and gets Rs. 350 a month. He s rather out of date, and is a man trained in
the office. .

Mr. Deasis the only European we have in charge of a machine. He is in charge of the
most important of the five, and gets Rs. 330 a month. I do not consider him a first class man.
He has worked himself up in the ordinary course of promotion through the graded establishment,

Mr, D'Pyvah is the Head Type Printer. He isa very useful man,

Mr. Meade is in charge of the Silver Printing Section.

Mr. Ravanseroft gets Rs. 175. He is in charge of the new machine, but is not sufficiently
qualified for the work. He had never been out of this country till lately. He is a man
entirely trained by us.

We could not get better men than these for the pay we give them.

80, Most of our young draftsmen come from the School of Art. They come as apprentices

Draf on no pay, and are trained until their qualifications are good
raftsmen. .

. enough, and then when vacancies occur atthe bottom of
the list, they are given to the most promising of these unpaid men. They get Rs. 12 a month,

81. Q. (8ir Jokn Farquharson.)—Have you any power of increasing or decreasing the
pay given to the men, or do they rise mechanically by promotion according to seniority ?

A4.—1 have no power to modify their pay, but have of course the ordinary control over
promotions from one grade to another.

32, Q. (Colonel Grant.)—What do you think of Caleutta in comparison with other places

Climato of Calentta in India as regards the suitability of ite climate for photogra-

) phic work ?
. 4—~I cannot say Caleutta has an ideal climate for photographic work of any kind. A
drier climaie, I think, would be preferable. I know nothing of Poona, but judging from hearsay

Questioned as to arrears.



Mr, T, A, Pope'

118

T think the climate of both Roorkee and Dehra is certainly better than that of Calcutta. I do
not say this from personal experience.

38. For the purposes of training as printers or labourers the natives of Bengal are inferior
to those of Madras, Poona or Roorkee. As regards general
intelligence, I consider them very much inferior, certal':nly to
the people of Madras and probably to the United Provinces men also. We are not tied down
h&we\:ier, in the matter of recruitment, but uwp-country men will not come on the pay that is
offered.

34, Q. (Cslonel Grant.)—1 believe it is customary in the Zinc Printing Department to work
five men at a hand press and on occasions six at a machine and two at a platen letter press,
Paragraph 199 of the rules for the working of the Photographic and Lithographic office states
that one printer and two pressmen should be attached to a hand press. Cannot economies be
effected by reducing the number of men working at the machines ?

A.—As regards the hand presses, the rule quoted apparently omits the sponge-man who is
an assistant to the printer. We have, therefore, for each hand press four men—one printer,
one sponge-man, whose business is to keep the plate damp, and two pressmen, one of whom is
an ink man,

As to machine presses, we cannot possibly do with less than six men in a machine in which
large work is being done, but, these men get such wretchedly small pay that it is hardly worth
while trying to offect an economy in this direction.

As regards the platen letter press machines, we are unable to work with less than two
men, one laying on the paper and the. other taking it off. No man that we can get in Calcutta
would attempt to do it singly. An English boy might possibly be able to do it, but then he is
different to the ordinary native. The men simply will not do the work singly. I am not sure
they would do it even if they got better pay.

35, (President.)—I understand extra-departmental work
comes to you direct ?

A.—Not necessarily, though a great deal comes to me direct. Under the rules applica-
tions for lithographic and photographic work are submitted direct to the Assistant Surveyor-
General in charge of the Photographic and Lithographic Office, but indents from public ser-
vants must be duly approved and countersigned by the Heads of Departments and Governments
under which the indenting officer may be serving, before they can be complied with. An
indent properly countersigned is generally complied with without reference to the Surveyor-
General, unless I see that it is likely to cause delay to other and more important work, in
which case I usually refer it to him unofficially.

I submit weekly a statement of extra-departmental maps and drawings received and
iesued by the Photographic and Lithographic office, to the Surveyor-General. This statement
goes round the Surveyor General’s Office for information.

38. There is a leaflet which was published many years ago describing how drawings

Questioned s to the isste of should be prepared for photo-zincography, and it has been
instructions regarding the forms in  YE'Y largely circulated among the officers who generally send
which drawings should be prepared.  that class of work, With regard to the Vandyke process, I

prepared a leaflet two or three years ago giving a description
of the whole process and sent copies to everybody to whom it was likely to be useful. I now
send it to anybody who sends me originals for reproduction by photography, which I think
might be done by the Vandyke process, and this has resulted in a good deal of work being
done by this process which would otherwise have been executed by photography.

The preparation of another pamphlet dealing with all the methods of reproduction in use
heros is also under consideration,

87. When originals sent to us for reproduction are mot suitably drawn, we have been
returning them in several cases lately. Formerly, we either refused them altogether as being

# Not vrinted unsuitable, or we did what we could with them. I putina
ok priniec. set of rules * for the execution of such work.

88. T do not think there is any objection to applications for extra-departmental work
being addressed in the first instance to the Surveyor-General. On the contrary, I should be
very glad if this change were introduced.

Quality of the labour supply.

Extra-departmentsl work.,
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LIST B.

Statement of Work done during the year 1902-1903 for otker Departments.

PrOrO-
ZINOOGRA-
PHIC AND
LitHOGRA-
PHIO PRIN-
TING. "
For wioM WORK WAS DONE. E K 5 Value,
L ) o
n e £ 5
5 ° g H
= 2 & B
3 g 3 2
7 = A =
Rs. a. »,
Qovernment of India, Financiel Department, . . 1 24 . 6414 o0
» Forcign Department . - . . 41 2,411 237013 9
» Howme Department . . o 19 6,000 | ... 1,003 78 2 0
» Military Depariment . . .| 21 1,603 | .. 4 464 14 6
» Public Works Cepartment . .| 216 87,614 | ... 10 8,212 %7 ¢
”» Revenue ond Agricultural Depart- 41 30 . 8,428 2,497 9 3
ment.
Government of Bengal . . . . . . 80 18,502 1,2¢0 3,851 13 9
» Burma . . . . . N 2 300 | .. 172 4 ¢
» Madras . . . . . 16 170 647 4 o
" Punjeb . . . . .| 40( 36700 3,005 10 6
» United Provinces of Agra and Oudh . 7 60 | . o 166 13 0
Military Authorities , . . . .| 15| 97,368 10578 1512013 0
Railwoys other than Public Works Depariment . .| 187 38,073 824 472013 3
Departments Imperial, Post Office, Telegraphs, Sanitary | 253 73,886 3,451 j 13475 4 0
Commissioner, Civil Veterinary, Census, Geological,
etc.
DEPARTMENTAL PROVINCIAL,
Amam . . . e e 165 o | 6 7 0
Bengsl . . . . . . ) 91| 35182 6,225 6,018 8 0
Barms . . . . . . . 16 4,896 " 1,315 9 0
Central Provinces . . . . . R 20 38,700 1,053 1,372 13 9
Central India and Rajputana . . . 2 1C0 163 5 0
North-W est Frontier Province . . . . . 100 1612 0
Punjsb . . . . . . .| 15 2,250 | .. 356 1 0
United Provinces of Agra aud Oudh . . . . 87 2,187 15,023 3643 4 o
Melcorological Departments . . . . 36 | 244,133 3,961 10 0
Commissions . . . . . . 1 11,824 | .. . 3,401 3 O
Municipalities . . - - . . . 71 11,495 1,045 9 3
Miscellaneous . . . . . . .| 51 18740 1,105 5233 14 9
Work done for Trade and private individuals . . o 74 17,232 11,593 4531 9 0
1,653 716,692 | 170 60,497 86,582 3 6
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LIST C

Statement showing the comparative owtlurn of work done in {he Pholographic and Litho- Mr.T. A, Pope,
graphic Office for the Survey of India and for other depariments during the 17 years
1886 to 1503.

Number o copes | Nynber of e
Yeor. goﬁggssg;g'et; P.r.ﬂgecgﬂf%:amer Tetals. REMaRES.
of India. De artments.
1886-87 . 299,946 215,414 515,390
1887-88 . 296,158 370,959 667,117
1888-89 . 205,751 439,860 645,611
1889-90 . 235,004 427,699 662,703
1890-91 : 315,451 444,917 760,368
1891-92 . 264,56 ¢ 477,693 742,257
1892-98 . 344,722 662,463 1,007,185
1893-94 . 511,144 564,761 1,075,905
1894-95 . 350,599 571,243 921,812
189596 .| 316,924 631,133 918,057
1896-97 . 252,370 600,702 853,072
1897-98 . 250,483 445,329 695,812
1898-99 . 271,721 693,729 963,453
1899.1900 . 261,909 588,593 850,502
1900-01 . 443,461 708,355 1,153,816 -
1901-02 : 521,896 632,233 1,154,129
1902-03 | 312,812 719,683 1,032,495
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Brevet Lientenant-Colonel T. F, B, Renny-Tailyour, R.E, Assistant Surveyor General
in charge Mathematical Instrument Office, !

[ Caleutia, 10tk February 1905.]

1. The Mathematical Instrument office was established first to look after the instruments of
the Great Trigonometrical Survey, Itisnow a depdt of mathematical ipstruments for all
departments. The instruments are supplied to any Goveroment department, and if we can
spare them we aleo iscue them on payment to Government officers for private purposes. We
alco repair insiruments fcr the different offices. Practically we dono work at all for the
outside yublic. 'We sometimres repair felescopes fer pilots, but they are more or less Govern-
ment servants. We supply Survey colleges if they cannot get their instruments locally.
We do our utmost, however, not to clash with private firms,

Any Government department may indent on us for mathematical instruments or send
thew to us for repair, and if we can, we take up the work,

2. We get most of our instrumenis from England through the Director General of
Stores : we aleo purchace rome locally and manufacture eome in our workshop,

Last year we purchaced ins{ruments to the valve of Rs. 1,21,429 from England and to
the value of Rs. 11,641 from the local market, We have a special grant for local purchases.

8. The irestiuments manufactured in the workehop are valued at Rs. 57,095, Also we
repaired instruments returned to us and made them serviceable at a cost of Rs. 77,382,

. 4, We have a fairly large stock in hand, but we have no record to show how much of
it was purchased from Eogland, how much was purchased locally acd hcw much was made
in the workshop,

We are reducing our loeal purchaces ; they bave been going dowu each year. I bavea
statement showing the amounts spent on local purchace during the last three years. They are
respectively :—Rs. 17,793, Rs, 13,329 and Rs, 11,641.

5. The value of the instruments manufactured in the workshop has gome up. The
figures for the last three years are respectively Rs. 33,427, Rs. 47,429 and Rs. 57,095 and for the
first eight mounths of this year tbe increase has been about Rs. 9,000.

The idea is to manufaclure as much as we cap, if we can thereby reduce their issue price.
I should not say that it is easier for us to purchase instruments from the lccal market than for
the officers for whom we buy them to do so themselves. I do not think there is much
difference in the case of instruments that do not require adjucting, ete., if they could buy
without having to obtain special sanction each time, The accounts of some departments are,
I believe, so arranged that it would take them a considerable time to get sanction. We stand
in the same relation to them as the Director General of Stores does to us in respect of Euro-
pean stores, We may not purchase stores from home except through him. We have authority
to purchase from the local market articles that we may require, and also if we run short
of such articles as levels, etc., we can get there locally, if necessary, although they are
obtainable from Englaud.

6. Q.—1I find that a Committee reported in 1875 that an cffice for the purchase of slores
existed, and that it was objectionable that stores should Le obtained otherwise than through the
ageocy of this office, Do you think so still ?

A4.—1 thivk there are certain things which we might well get rid of. Some depart-
ments, the Meteorological and Excise for instance, indent for instruments which are of no use
for survey purposes,'and we have to get some of these from England specially for them. The
Excise Department I refer to principally is the Bengal Excise Department,

I think both the Excise and the Meteorological Departments might just as conveniently
obtain direot from England such stores as do not require to be tested by us.

We also get special stores for the Forest Department, e.g.,~ Brandis clinometers acd
tree-borers,

We get very few things from England for the Meteorological Department.

7, We test bydrometers if they are made of brass, but not if made of glass. We do not
test all instruments issued to other departments, but only some of them. All instruments that
are liable to get out of order are tested, such as theodolities, levels, etc. Ionly want to get
rid of things that do not require to be tested by us.

8. The actual cash expenditure of the Mathematical Inslrument office for 1903-04 was
Rs. 1,283,896, That represents cost of establishment, instrumenis, ete., purchased locally, and
contingencies. It does not include the cost of stores obtained from England.

Rupees 64,295 is credited to the office for the cost of instruments supplied to the Survey
of India. Tbis really represents the difference between the cost of instruments issued plus
cost of repairs and the value of instruments returned “ on deposit,”

We debit Survey parties with actuals, We know nothing in this office about the 4
per cent, fixed charge, made on parties in the estimates. It is an arrangement for purposes of
accounts made in the Accounts offices,
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In our  abstract of expenditure ” the expenditire of the office is Rs. 1,283,696, and the
book debits from sutvey parties ave Rs. 64,295, leaving the net cost of the office at Rs. 59,401.

9, A profit and loss acoount of the workshop for 1903-04 has been made out on the usual
system. Itshows a profit of Rs. 22,916. This system has been accepted by the Comptroller
and Auditor General’s office in former years, but I do not consider it correct, Our accounts
are audited every year by aspecial auditor from that office who comes here for some months,
The particalar account put in has not been audited yet, but it is drawn up in the same form
as those for the previous years.

The credits in the profit and loss account partly represent actual amounts charged to
Departments or paid ia cash, and partly articles manufactured for stock which would be issued
hereafter.

The amount Rs. 6,368 for paoking cases, cto., is an actual. When instruments are des-
patched, the receiver is debited with the value of the packing cases.

10. There is no profit and loss account for stores because we do not charge as much as we
ought to, We issue stores to Government departments, except railways, at the same cost at
which they are obtained by us, and we make no charge for examination, superintendence and
storage.

This is why thereis a lose. I we were allowed to put on from 12 to 15 per ceat. to the
value of articles issued for the above, we would be absolutely self-supporting.

11. Q.—Have you any figures to show the amount of stock you began with on the 1st of
April 1871, the amount added to it since then, the issues and the amount of stock in hand ?
The Committee referred to above gave the value of the stock on 1st April 1871 as Rs. 2,18,358,

A.—~No, we have never taken stock of the stores. The value of the stock has been carried
on from year to year by adding the total receipts and by subtracting the total issues. We
sometimes find in the case of certain articles that we bave more in hand than the amount
shown in the books ; on the other hand, we sometimes find there is less. The book value of the
serviceable stores at the end of March 190t was Rs. 3,85,145.

12, The receipts daring the year ending 31st March 1904 in the serviceable store wers ¢

Rs.
(1) Stores from England . . . . . . « . 121,420
(2) Stores purchased locally . . . . . . . . . 11,641
(3) Manufactured in workshop . . . . . . . . . 57,095
(4) Transferred from repairable stores after repairs . . . . . 98,463
(5) Returned by Government departments . . . . . . 30,420
(6) Miscellaneous . . . . B . . . . . 495

Toran « 3,19,643
Amount at the end of the year 1902-03 . . . . . 4,72,066

GRAND TOTAL . . 791608
The total issues were . . . . . . . . . 4,06,463

Giving balance in hand on 31st March 1904 . . . . . 3,865,146

13, @.—What is your opinion, are the advantages to Government in having the Mathe-
matical Instrument Office.

4.—(1) It is absolutely necessary that there should be a central depdt for stores, The
Government cannot allow each unit to indent for its own instruments without incurring a
great loes owing to the large amount of instruments that would be required, for each separate
unit must then keep a year’s possible supply.

The central depdt, however, need only keep a little over a year's average supply and, if
necessary, can generally meet the extra demands of any one unit with the stores obtained for
another which are not required,

(2) It is necessary that many of the new instruments should be examined and adjusted
before they are issued, and in soms cases this work oan only bo done at the Mathematical
Instrument Office by an expert.

(3) The Mathematical Instrument Office also manufactures instruments for Government
departments. These are issued at a lower price than would have to be paid if they were
bought elsewhere, and this is of course a saving to Government,

(4) Tn addition to manufactures, the Mathematical Instrument Offica dozs a lot of repairs
which cannot be done elsewhere ; for this work trained men are essential, and a3 they cannot
be obtained locally, it is necessary to teaoh the men, and the best way to do so is to put them on
manufactare work, You cannot take ao untrainel man and put him on repairing work, but
you can put him on manufacture work and he gradually becomes a trained man,

This repair work is of enormous advantags to Goveram-nt, as when instruments get
dawaged or out of order, and are consequently useloss for work, they can be sent to the Mathe-
matical Instrument Office and be repaired at a small cost, othervise they would have to be
replaced by new and expensive instruments.

14. We do manufacture articles which can be made elsewhere, as well as those which can
only be done here, ¢g., chains, staves, plane-tables, compasses, efe. I cannot say what the

b: 3

Lieut.-Col. T. F. B,
Renny-Tailyoar.
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Lieut.-Col. T. F. B. valuc of articles manufactured for the Survey Department and other Departments has been.

Renny-Tailyour.

There is no account kept for the stores we manufacture as to where they go : there is no
distinction made between articles manufactared for the Survey Department and those for
other Departments, The Mathematical Instrument office is cerfainly not run altogether for

the Survey of India. The Survey Department is practically on the same footing as any other
Department.

16. I put in a list A, showing the proportional distribution of charges for supplies and
work done during 1903-04. The amouut of supplies to the Survey Department was Rs. 1,02,359
out of a total of Rs. 3,47,108, The work done for the Survey Department was Rs. 7,015 out of
a total of Rs. 34,706, This shows that Lhe survey part of the work is small. Of course it is
advantageous to work for the Railways and the Public Works which take the same class of
iastruments as the Survey of India, If there is a heavy demaund from one Department, there is
frequently a falling off in that of another at the same time, so that we can generally order
from Englaud and replace articles supplied before we run out of stock. This is where some
of the saving comes in, but there are no figures to show what the saviag is.

16. When instruments get out of order, they would be put away on one side, and new
ones indented for, if there was no place for repairs, and that would mean an enormous loss to
Goveroment, while now they come back here for repairs and re-issue. I have figures show-
ing the amount repaired in the year,

17. The total number of men in the establishment is about 340, including boys. 150 of
them are employed on piece work., We have about 70 boys.

18. Our figures ave independent of those of the Survey of India to a certain extent. Oanly
some of our figares are entered in {he main Sucrvey budget. This office is practically nota
branch of the Survey Department, though it is under it. The different Departmeuts do not
send iu their estimates of requirement. This was discontinued many years ago.

19. Q.—Is there any part of the work you ought to give up ?

4.—1f it could be conveniently arranged, instrauments which do not require testing or
examioing before issue an have to be got out from England, might be obtained direct by the
indeating Departments. Perhaps the Excisa Department might be got rid of altogether. But
in the cases of the Public Works and Forest Departments who indent for only a few instru-
ments of this description, it would probably be more convenient for us to get them out. The
Met:orologieal Department gives us a good deal of trouble, some of its iustrumeats being
very delicate, are often broken in transit, and as they have nothing to do with sarveying, I
should like to get rid of the work. The Archmological office only indents for things like
drawing instrumeuvts.

We might get the Execise Department to indent f;hrough its own Government for articles
which we have not to test.

20. We make very few issues to Madras an] Bombay : when their store depdts are out of
things, they occasionally come to us. We sometimes issue to the Great Indian Peninsula and
North Western Railways, We issue instraments to any Governmeat Department. We have

large demands from all Departments in Burma. Our largest customers are the Railways and
the Public Works. o

21, Table B gives the number aud prices of some of the instruments manufactured at the
Mathematical Instruments office during the last two years, it also gives the prices charged for
them by English and Indian firms, We find our prices are higher than necessary,aud a
reduction will probably be made from the lst April.

22. Table C gives approximately some particulars about the most importaut kinds of
instruments repaired in the workshop during the last two years. The numbers were 3,162
and 2,359, the costs of repairs were Rs. 37,665 and Rs. 30,200, and the prices of similar instru-
ments, when new, are Rs. 2,26,3520 and Rs. 2,02,343 respectively. This shows that a great
saving to Government results from the ability of the workshop to repair instruments, which
would otherwise bave to be replaced by new ones.
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List showing proportional charges for supplics and work done during 1903-04.

DEPARTMENTS. - Supplies. Work done.
) R o p R a.
1. Archzological 364 15 0
2. Botanical . . 31 4 0
3. Cvivil . . . . 27,426 7 0 1,873 9
4. Customs . 175 8 0
5. Education 2,528 12 0 589 15
6. Forests . 6,000 4 0 1,199 10
7. Geological Survey . 435 8 0 83 11
8. Land Rccords‘ 1,426 3 0 8 2
9. Marine . . 402 3 0 1,157 14
10. Medical . 93 0 0 136 13
11. Meteorological . . 1,618 4 0 886 14
12. Military . 34,171 6 0 5,626 15
13. Mines . 687 7 0
14, Political . 8,228 6 4
15. Public Works . . . 17,194 7 6 13,067 12
16. Railways . . . . 81,154 3 6 2,690 14
17. Supply and Transport . 1,942 2 0 285 8
18. Survey . . 1,02,359 2 8 7,015 12
19. Telegraph . . . M3 70 82 13
20. Mint . . . . . 312 0
ToraL 3,47,106 10 0 34,706 2

Lieut.-Col. T, F._B.
Renny-Taflyour.
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Manufactures.
N.,F;f;‘,,“,,‘,‘ﬂ‘}_’f‘)‘f‘ PricE cHARGED BY ENaLIsH FIRMS. PricE cHABGED Y INDIAN FiBNMs,

M.1.0.
Instrumenta. 1902:03. | 190304 |Chesterman| Cooke. | Stasley. | Davis. |F-Qrrand Tshi;ﬁﬁr Larronco | Roorkeo. Mitra end price.
R a. R a. Ra R a R a. R a R a. R a R a R a.
Chains, iron, 66’ . . 930 1,339 5 1 . 8 38 8 0 813 3 8
. »s 1007 . . 100 185 5 11 11 0 11 0 5 0
s Steel, 66’ AR 252 304 9 12 15 0 . 13 4 .o 5 0
»  » 1007 . . 11 6 . 17 8 16 8 6 8
Compasses, rectangular . 56 148 . 12 0, 12 0
Rules, sight . . 400‘ 451 38 338

! I
Squares, optical . 29 i 519 22 6 24 6 6 8 \ 6 8

!

Staves . 548 519 48 12 36 9 36 Y 33 0 45 0| 40 O 32 0 J 25 0
Stands for plane-tables 780 ‘ $70 70. 70

l .

931
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Lieute nant-Colonel §, G, Burrard, Félt.s., R.E,, Superintendent, Trizonometrical
urveys.

[ Dekra Dun, 7tk and 8th March 1905.]

1. The work of the principal triangulation still left to be done is chiely in Burma and
Baluchistan. In Burma we have to extend one reries north
to Sadiya, and another south along the Salween by Mongsat,
£0 as to meacure our Loundary with France or Siam. No work is going on there now, as our
only triangulation party was moved from Burma to Baluchistan this year.

In Baluchistan, we are running a series of triangulation to the west from Kelat, to eo-ordi-
nate the various surveys made in those parts, It will take us two more years to reach the
Persian boundary. 1f we are allowed to, we should like to carry the triangulation through
Kerman and Southern Persia.

There is no work left in India proper. In Baluchistan there is two years’ work to the
Persian torder, and five more if it were decided to join on to the Makran series, apart from
any future operations in Pereia iteelf. 1n Burma there is about six years’ work on the two
series I have mentioved. The triangulation of Burma will not be completed until it has been
verified by the measurement of base-lines,

We ought, however, to re-do the Quetta triangulation, which was done hurriedly in the
Afghan War. This would be the work of another year and a half.

2. At present we have only one triangulating party consisting of one Imperial and two
Provinecial officers, with a few computers, costing about Rs, 60,000 a year.

The cost of carriage, transport, and sometimes of guards is very high. We used olten to
have two officers, and it would quicken work by £0 per ccnt. if we had two now. We should
increase the numbers of the yaity if we bad a second officer, 1f triangulation is confined to
one region, it is protably better on the wkole to Lave one party with two officers than two par-
ties, If triangulation is Leing carried on simultancously in Baluchistan and Burma, it is better
to have two parties, We should bave no difficulty in organising the extra party. In former
years Provincial officers were put in cbarge, but rot recently. We have no men who have been
trained to the work as in old daye, I would not say that the present men are not so good as
the old, but they have not been so well trained, and across the Frontier there are advantages
in having Military officers in charge.

3. An Imperial officer from Chatbam can learn the work in six monthe, Very little extra
training is required for such a man. A Provincial officer has not, at starting, the same educa-
tion. He gets years of training. The men who used to get charge of parties were probably
over 40.

4, T bave native Provincial officers doing work in the Magnetic parly and Pendulum party
and in the head office. For the work they are on now they are as good as the European Provin-
cials. I think they are rather weak for superintendence. They come to us as good mathewati-
cians, and have to pass our examinations. .

It might be possible to get men on lower pay than the Provincial Service draw, to do the
work that some of these officers are employed op, but only experience would settle this. Men
of the sub-surveyors class would not do at all. They are not sufficiently educated, and are of too
low a class.

5. Q.—(8ir Jokn Farguharson.y—Would it be possible for the Trigonometrical Branch to
relieve the parties of the work of minor triangulation at present falling on them ?

A.—We do do some minor series of triangles, but we do not o the actual net work, When
you get to that, there is some advantage in having & man in each topographical party who
understands triangulation and the selection of poivte. I think, for example in Sind, 1t 1s an ad'-
vantage to have the topographer and the triangulator under one officer. If he finds his detail
survey is catohing up his triangulation, he can put an extra officer on to the latter. The balance
of convenience is, in my opinion, in favour of the present arrangement.

8. Triangulation is always done by Provineial officers. We preserve all the principal and
certain secondary triangulation stations, Tertiary stations are not preserved. Trijunction
stations are preserved by the local authorities, I think it would be difficult to get tertiary

stations preserved.
’ 7. I do not think the present projection should be extended

Atlas sheets. . .
into Burma or Baluchistan.

I think Degree shects, each representing a certain number of standard sheets, would be
better, though it should be considered whether the projection of the ,'00;000 map should be used.
1f there are to be Degree sheets for some parts of India, I tbink it would be belter to have
the same throughout.

8. Q (Sir Jokn Farquhkarson.)—Suppese the Committee thought that every standard
sheet should bave a certain amount of cheap levelling, could
you take that work under your charge ?

A.—Woe should hesitate to erect our bench marks on werk so done. If a single Provincial
officer were attached to a topographical party, he could level well enough for tepograpbical
purposes, but we chould not like to be responsible to engineers for the reliability ot his bench
warks, unlees they were subjected to our tests.

Triangulation.

Levelling.
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Q.—But the lines of level would require to be co-ordinated with reference to your standard Lieut.-Col, 5. G.
sheets. Burrard,
A.—T do not think we could supervise single levellers all over the country, but we could
compute the results. The actual supervision in the field must be exercised by the party officer.
Our main lines of levels are etill an enormous distance apart. Thbe main lines of levels are not
yet oomplete. This work is Leing interrupted to allow of our putting up standarl bench
marks. We took up this latter work, because we found we were losing our bench marks,
9. The Levelling Party consists of two Provineial cfficers with recorders and khalasis,
They are under the officer in charge of Tidal cperations, The two Provineial officers work over
the same lines. We have closed scme of our cireuits, but have not yet distributed the errors.
The annual cost of the operation including §rd of the Imperial cfficer’s pay is about Rs. 21,000,
10, The firat work to be done in levelling is the closing of our circuits, so as to make our
present work strictly accordant.
11. To enable me to accelerate the conclusion of the main lines of levelling, I consider
that we should have a second levelling detachment. A levelling detachment consists of two
Provincial officers with a small staff, and costs about Rs. 12,000 & year. About 300 miles of
levelling are done in a season. Up to four yearsago the outturn was about 400 miles, but this
outturn was obtained by placing the staves too far apart to admit of reading correctly through
the telescope, owing to radiation of the atmosphere which is very great in India. As a conse-
quence, there was a good deal of guess work in reading the staves, It was then suggested that
the distance between the staves should be shortened, and this has been done. We now place
them 180 yards apart in place of 200 yards, thus making their distance from the telescope 65
yards instead of 100.
12. T gave my estimate of the cost of our present levelling establishment as Rs, 21,000
* Sir John Farqubarson stated that yesterday. The reason that I now place the cost of a party
in Eogland only one leveller was at a lower figure is that the former statement includes $rd
employed at  time, and that the cost - of the pay of the officer in charge, who is also in charge of
:"’;’m:"meth'“g like Rs. 20 toRs: 25 jq,) work, The cost rate would thus work out to about .
Colonel Burrard replied that jn R8. 50 ¥ per linear mile. In America the cost appears from
France and Germany the system is a report to Congress to be Rs. 35, but no details are given.
the same as iu Indis, i.c, twolevel- There the staves can be read at greater distances from the
Let';e:fe °mﬂl°3'ed' one checking the te]ecoope—up to 150 yards; whereas in India we can read
8 work only up to 90 yards, and seldom beyond 65. The difference
is due to the great radiation in India and possibly also to iuferior telescopes.

13. We occasionally employ natives on levelling work. One of our levelling officers
is a native Provincial ofticer, Up to four years ago we lLad one Provincial officer and oune
sub-surveyor, who checked each other’s work. But it was found that the Provincial officer
objected to being corrected and ealled Dback by the sub-surveyor to revise his work, and
collusion was suspected. Colonel Gore thought also that the two levellers should be of equal
rank ; we have, therefore, two Provincial officers now instead of one Provincial and one sub-
surveyor. ‘The Provincial officers might draw up to Re. 500 a month. We should bardly
employ officers above the Rs. 500 grade on such work.

There is, however, no necessity for employing on levelling work, two men drawiog such
a high rate of pay as Rs. 500. We bave never had two native subordinates working together.
I think it would be uneafe, We regard our Great Trigonometrical Survey levelling as sacred,
and we take all possible precautions that it should be dome most accurately, and I am afraid
we cannot truet it to purely subordinate agency.

14. I think it would be possible to have two systems of levelling,—the Great Trigono-
metrical levelling and a less rigorous system for topographical survey, such as the French
have.

For secondary levelling it would be possible to employ men of the rank of sub-surveyors
under the officers in charge of topographical parties.. It would be necessary to send all their
work to this office to be checked. I cannot at present give any opinioun as to the exact limit
of error that should be fixed, but there can be no doubt that a limit must be fixed for second-
ary levelling as well as primary. The permissible limit of ervor womld of course vary with
the nature of country, being a certain percentags of the total rise and fall.

This secondary levelling would be necessary only in the plains. It would not be re.
quired in hilly regions, such as the Himalayas, Nilgiris, Vindhyas, Satpuras, ete.

A sub-surveyor ought to be able to do two miles a day with ease, that is to say, 300
miles in a season, The cost of the secondary levelling would be about five rupees per mile.

15. I think that the length of the main lines of levels still required to be run in India
would be about 10,000 miles in addition to the 15,000 we have already completed. The new
work is more important tban any revision of the old : we should therefore like to devote most of
our attention to the new work and only revise weak portions of the old work as opportunity
occurs. Some of it ought to be revised, particularly the line from Bombay to Madras, where
there is a 3-foot error.

16. The levelling chartsare the " maps shown to the Committee yesterday : they have
been pentagraphed down from 1” maps. They do not appear in the general catalcgue of the
Survey, but only in a special catalogue.
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17. If levellers were appointed to parties, it would be necessary to bhave them taught at
Dehra first.

18. Tidal operations arz not now necessary for levelling. They are paid for by the Port
authorities. Only last week we were asked by the Moulmein
officials to erect a tidal station there.

19. We have had very great difficulties about the preservation of Trigonometrical
stations. I think it would be quite possible to lay down a
principle that wherever Trigonometrical stations come within
the scope of the authority of a Local Government, the Government should be held responsible
for their preservation, and I think it is most desirable that this should be done. The prineipal
stations have already been made over to local authorities, and it only remains now to hand
over the secondary and tertiary stations as well. At present Deputy Commissioners and
Collectors all over the country carry out the repairs of the principal stations. They eend in to
us annual reports of the condition of the Trigonometrical stations, whicb, I am afraid, cannot
be thoroughly relied on. For instance, we have had reports of certain Trigonometrical stations
having been washed awsy by the Indus, while three years later they were reported by the
same authorities as being in good condition. For this reason I think that it would be of no
use our getting in this office similar reports on minor stations, and that the local authorities
should be made entirely responsible for their preservation. I am, however, far from holding
them responsible for these conflicting reports, knowing as I do that they have to trust entirely
to subordinate officials for their information.

20, There is a printed list of descriptions of all the prinecipal Trigonometrical stations of
the Great Trigonometrical Survey, but there are no published descriptions of the secondary
and tertiary stations.

21, Q. (President.)—We are assured by the Rectors of the European schools that
there would be no difficulty in getting additional candidates for the Provincial Survey if we
went the right way about getting them. The only point raised is whether the statement
in the directions to candidates that “the most suitable caundidates who qualify should be
selected ” should be maintained. Would it be possible to preserve the principle of selection
and at the same time meet the objections raised ? It might be done by selecting the men
first on such grounds as their parentage, history, physique, general smartness, and then take
on only those among them who could pass a qualifying examivation. If the examinatiou
comes first, there are objections to applying a process of selection later.

4.—1 thiok if there is selection at all it should precede the examination. It is hardly
fair on the men to have selection after examination. T feel certain, however, that as a matter
of fact in recent years, only the top men have been appointed to the Survey. I do not think
there would be any objection to omitting the sentence complained of, which may prevent some
candidates from coming up.

There are many centres for the examination—Calcutta, Poona, Bangalore, Dehra Dun
and other places where candidates happen to live.

22. 1 cannot say whether it would be advisable to have different examinations for Native
and European candidates.

23. I thinkit is enough to test general education, and T agree with the objection raised
by some of the school authorities that theiv pupils should not be required to pass in topography.
As regards general education, I would not go back from the present system of accepting
the High School certificates to the old system of having an examination in FEnglish before
admitting the candidates to the Survey, but I think there is a falling off in the standard in
consequence of the abolition of the examination in Eonglish.

In Dehra we only set the mathematical paper.

The Calcutta Office notifies to the publie how many vacancies are likely to occur during
the year.

Tidal oporations,

Freservation of stations.

Mr. J. Eccles, M.A., Superintendent, 2nd Grade. In charge of the Computing Party.
[ Dekra Dun, 8th March 1905]

1. Q. (President.)—I understand most of your maps are done by beliozincography ?
A—7Yes; but a few are done by photozincography.

2. Q.—You made some change lately in your material on Colonel Grant’s suggestion ?

A.—Yes, weuse albumen in place of fish glue in sensitising the plate. I have found no
difficulty in usingit. We have not yet had sufficient experience to enable me to say that the
results are superior to the old method, but they are certainly not inferior. The albumen has
the advantage of being cleaner and easier to work with, and it saves one process. 1 do not
think there would be any difficulty in using it during the hot weather, Itisa harder substance
tban fish glue and, therefore, is likely to be less affected by heat.
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Major P, J. Gordon, LA, Offg. Superigtendent, 2nd grade, Superintendent of Forest Major P.J. Gordon.
urveys,

[ Katka, 318t December 1904.)

1. T have been in charge of Forest Surveys since the 1st October 1900, Before that
Mr. Reynolds held charge. He was originally in the junior
grades of the Sarvey of India—now Lknown as the Provin-
cia]l Service—then he was transferred to the Forest Department to act as assistant to
Colone! Bailey of the Forest Department, the then Superintendent of Forest Surveys, and was
finally brought back to the Survey of India and beld the appointment of Superintendent,
Forest Surveys, till his retirement in 1900, According to the Annual Report for 1899-1900,
be beld adwinistrative charge under the orders of the Inspector General of Foregts, and the
professional control of the Surveyor General, but this control was practically a nominal one,
Since I took over charge, the Surveyor General has exercised the control claimed for him,

Organisation of Forest Survey Branoh.

2. Up to 1901 the cost of Forest Surveys in the Bengal Presidency was, with certain
exceptions, borue entirely by the Forest Department. The most notable exceptions were the
surveys of the Bashahr and Chamba Hill States, where the forests were surveyed on the
4” scale and the remainder of the country on the 1” scale, half the cost being borne by the
Survey of India and balf by the Forest Department. Also in the case of No. 20 Party
(Survey of India) employed on Forest Surveys in Burma, and I think No. 14 Party similarly
employed in the Central Provinces, the cost was borne in equal shares by the Survey and
Forest Departments. In the Madras Presidency up to April 1st, 1904, the Survey of India
and the Forest Department, each paid a moiety of the cost of Forest Surveys carried out by
No. 19 Party (Survey of India) which worked directly under the Surveyor General. In the
Bombay Presidency the cost of No. 17 Party, which was placed at the disposal of the Bombay
Government for Forest Survey work, was paid by that Governmeunt,—in respect, however, of
the value of the survey of the North Kanara district to the Survey of India for mapping
purposes, the Imperial Government relieved it to the extent of Rs, 10,000 annually.

3. In 1901 the Imperial Government issued revised orders ¥ for the adjustmeut of

*Government of India (Department expenditure on Forest Surveys throughout the Bengal Presi-
of Revenus and Agriculture) Cir- dency, by which it was provided that the cost of all such
culor No. 7-F., dated 25th April gurveys should be uniformly distributed in the proportion
lggh'ovemment of India Resolution O 80 per cent. to topographical surveys in consideration of
(Department of Revenuo _and Agri- the topographical value of the work, and 70 per cent. to
onlture) No. 3—213-5, dated 11th Foresis. Forest Surveys in Madras and Bombay came
February 1904, under the same rules on the 1st of April 1904.+

4, The Inspector General of Forests has now no administrative control over the Forest
Survey Branch, The aocounts of the Forest Survey Branch, which were formerly kept
according to the Forest Department Code and audited by the Accountant Genperal, are
pow, like those of the rest of the Survey of India, kept in accordance with Survey of India
rules aud audited by the Comptroller of India Treasuries.

5. Proposals for Forest surveys are made by Local Governments and require in the
case of the Bengal Presidency, the approval of the Inspector General of Forests before they
are included in the general programme of the Forest Survey Branch, which is prepared by
me and submitted to the Surveyor General, who, after consultation with the Inspector
General of Forests, includes it in the general programme of surveys in India which is sub-
mitted to Government. An important point is the utilization of the Forest Survey work for
topographical maps; when orders are given by the Surveyor General for the topographical
survey of a district where forest surveys are likely to be carried out in the near future—say
two years later—the survey party omits the forest portions, to be filled in afterwards from the
foreste survey mwaps, thereby saving the necessity of surveying the same area twice, If the
staff is available, forest surveys are usually sanctioned oun the application of Local Govern-
ments. The Inspector General of Forests has the power of refusing his approval when he,
for instance, evnsiders that the value of the forests for which surveys are proposed does not
justify the expenditure on the survey or when, owing to there being no immediate prospect
of the forests being exploited, there is no urgency for a special survey,]

6. As Superintendent of Forest Surveys, I have the same position and powers as the
Superintendent, Trigonometrical Surveys. Idraw Rs.100 a month staff pay in addition to the
pay of my grade. I have a map issue and record office at Dehra Dun, in which I keep forest
maps up to date, and prepare such special maps for the Forest Department as may be sanc-
tioned by the Iospector General of Forests. All such maps are paid for by the Forest
Department. As anexample of the special maps I prepare, I produce an index map on the
17 scale for the working-plans of certain forests in the Toungoo Division in Burma, It is a
reduction from the 4” map, with hills omitted, and was published from the Trigonometrical
Branch Office at Dehra Dun. T also produce a Burma standard sheet (No, 210), in which
forest survey work has been utilised to complete the topograply, the forest area not having
been surveyed by othcr parties. The western portion of the sheet has been reduced from

1 Nore.—Colonel Longe, as an instance of the Surveyor General objecting to a Forest Survey, objected to a
survey being done in the Sunderbans this year, because he thought it unnecessary for topographical purposes
from an imperial point of view. He, however, explaine that, if the Local Government are willing to utilize the
existing survey party aud bear the whole cost, he would raise no objection, _He considers that the forest parties
are practically handed over to Local Governments for employment as long a8 there is nseful work for them.

52
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Major P. J. Gordon, cadastral mape and the eastern from forest maps, the whole being re-drawn on the 2” scale
and reduced to the 1” by photography.

I also produce Forest Survey sheet 276 S. E.—4, surveyed in 1897-1899 and published
in 1901 by the Survey of India, The cost of publication was paid for out of the Forest
Survey Budget, and apportioned in the usual percentages of 30 per cent. to Topographical
Surveys and 70 per cent. to Forests, The map can be bought by the publie.

7. The accounts of the Forest Survey Branch are kept separate from those of the
Survey of India, and are submitted by me to the Comptroller of Itdia Treasuries for audit.

8. I have, in addition to the Branch Office at Dekra Dun, four Forest Survey Parties
under me. No. 17 Party working in the Bombay Presi-
dency under Mr. B. G. Gilbert-Cooper, coosists of three
Provincial officers and 54 surveyors, draftsmeun, computers, ete. No. 19 Party working in
the Madras Presidency under Captain C. L. Robertson, CM.G., R.E,, consists of 6 Provin-
cial officers and 60 surveyors, ete., No. 20 Party working in Burma under Captain A, Meurs,
I.A., consists of 4 Provincial officers and 57 surveyors, ete. No, 9 Party, of which T am the
executive officer, is employed on the survey of forests throughout the Beugal Presidency.
Tt is at present working in the North-West Frontier Province, Punjab, the Central Provinces,
Bengal, Assam, and Burma. It consists of 4 Provincial Officers and 58 field surveyors,
in addition to a number of others not on the regular establishment. At present two of the
emaller camps are under native surveyors. The arrangement by which 1 have to act ass
executive officer of such a party as well as administrative officer of the Forest Survey Braneh,
is most unsatisfaclory. I have not sufficicnt time for inspection, and find it difficult to do
justice to my work either as administrative or executive officer,

I raquire another Imperial officer or celected Provineial officer eitber to hold charge of No. 9
Party or better still to act as my assistant, soas ilways to have one responsible officer at
head-quarters. I am generally absent from head-quarters for two or three months in the field
season and for six weeks during recese.

In Burma, I endeavour to keep the work of No. 20 Party as concentrated as possible, but
it is difficult always to arrange this, The bulk of the party is at present employed in the
Chindwin Valley, but there isalso a camp at Thayetmyo and a few men doing revision work
in Thaungyin, where the original survey was done under a native surveyor—not a Provineial
officer—under the control of the Divisional Forest officer. The workiug-plans officer, on
trying to make bis working-plans, found the maps inaccurate, and the work has now to be
done over again.

Like other forest survey parties No. 20 Party is doing all classes of survey, triangulation
traverse, and detail survey.

Forest survey parties.

9. The Provineial Officers in No. 20 Party are :—

Provincial offizers employed on
forest survey work.

Mr. P. F. Prunty . . B . . . . Exira Asst. Supdt., 3rd grade.
» M. C. Petters . . . . . . 2 ” ” 6th ”
, B. 8. M. Fielding . . . . . . . Sub-Asst. p 2nd ,,
» J.H. Williams . . . . . B . s »  2o0d
Munshi Amjad Ali . . . . . . . » y Sd

Amjad Ali isa Mahommedan from Bengal and was promoted from the Subordinate ser-
vice ; he had been doing surveyor’s work for nearly 22 years before he got his promotion. He
has now passed his probationary period, and is as competent an assistant as many Europeans.
He is capable of any work which does not require much originality. Heis careful and
acearate both in his professional work and his accounts. He is capable of doing the different
kinds of survey himself from triangulation to detail survey. He can compute his observations
and, although nota good draftsman, supervises his mapping carefully and well. X He has
adequate control over his men. He speaks Eoglish well, and gets on well with European
officials. He received his promotion on my recommendation ; before recommending him I
{ested him in independent work of all kinds and in eharge of a small camp.

Promotions from the Subordinate to the Provincial Service are made uuder the orders
of the Government of India. .

I bave not had & vative officer who has entered the Department by competitive examina-
tion, direotly under me, .

Tach of the Provincial officers has charge of a camp. The officer in ocharge of the
triangulation and traverse work has the largest number of men uPder him. Amjad Ali has
twelve surveyors and Mr, J. Williame, who has only five years’ service, being the most
junior officer in the party, Lies only eight. ) .

10. The pay of the surveyors in No. 20 Party varies from Rs. 15 to Rs. 115 per month,

. juclading Burma allowances. These men cannot all do detail
Surveyors, draftsmen, and menisls gurvey or mapping, some are only trained in traversing and

oce or two iu triangulation ; during recess some of the traversers and triangulators are eme
pioyed in computing. ' .

We do employ draftsmen, and there are five in No. 20 Purty. Oneis drawing 28 much
as Rs. 60 per month after about 20 years’ service. In addition to these, many of the field

surveyors are employed ou fair wapping during the recess.
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Burmans make a8 good sorveyors as natives of India, but are somewhat difficult to Major P. J. Gordon,
manage. In No, 20 Party there are 5 Burman surveyors who are grouped together in a
small camp under the cepior Burman surveyor. This camp works under the imwmediate
supervision of the officer in oharge, who inspects their work more rigorously and more often
than that of the other camps under Provincial officers. They do not work satisfactorily under
patives of India or Europeans who do not undersiand their language and temperaments.
The Burmans are easy-going. and require considerable tact to manage; if hustled, they are
inolined to fudge their work, It would not be difficult to get more Burmans if there were
inspectors of their own nationality to place in charge of them.

The menis] establishment is entirely composed of natives of India. We have some
Burmese interpreters, about 20, I think, in No. 20 Party—about oue for every three surveyors.
They get from Rs. 15 to Rs. 20 a month. :

In addition to No. 20 Party, we have two detachments of No. 9 Party working in Burma
under Mesers. Veale, Extra Assistant Superintendent, €th grade, and Keuny, Sub-
Assistant Superintendent, 1st grade. It is proposed, however, to attach these detachments
to No, 20. Party. There are no Burman surveyors in these detachments,

voys in B 11. The expenditure of No, 20 Party for 1903-0¢ was
Cost of forest surveys in Burma. g ' 55 €97 for the financial year,

The eost of survey in Burma is much greater than in other parts of the country on
account of —
(1) The cost of transporting the establishment to and from India. The men are
paid full rates from the date of embarking at Caleuita for the distriot under
survey; for the period spent on the journey there is no outturn of work.

(2) The cost of a large elepbant establishment, which is required in order to keep the
men supplied with provisions, and also for carriage of baggage in the forests.
There are no cart roads or villages in the forest reserves.

(3) Burma allowances to the establishment,
(4) Increased rates of travelling allowance,

(5) The very intricate and difficult nature of the country, which permits of a very small
outturn,

{6) The general unhealthiness of the forests.

) Redﬁction in the number of working days on account of fogs at certain seasons of
the year,

12. Nos. 20 and 9 Parties both recess at Dehra Dun. Only those members of the
Parties who are required for work in office are brought to Dehra. The remainder of the
surveyors are sent on recess leave on a maximum of half-pay, but only really good men gat
the maximum allowance. All the menials are taken back to Calcutta and paid off there
with the exception of a small proportion of trained tindals and chainwen, who get Re.2 or
Rs. 3 a mounth as a retaining fee during the recess. Suitable menials are not obtainable in
Burma at a reasonable cost ; Burmese labour is much more expensive than imported labour.

It would probably be a saving if it were possible to recess in Burma, but it would affect
the recroitment of surveyors and after six months in the forests a change to their native
country does the men a great deal of good. No. 7 Party re-esses at Mandalay, but its con-
ditions are not similar to those of a forest party. Personally, if I were in charge of a Party
working in Burma, I think T would prefer to recess at Maymyo, but it would be an unpopular
measure both among the Provincial officers and the surveyors, both on account of the climate
and the greater expense of living.*

The time spent in going to that part of Burma in which the forest survey work lies
at present and returning to Debra Dun is about a fortnight each way.t

13. We have no school for training surveyors in the Forest Survey Branch, but each
party endeavours to train a cufficient number of men to supply the waste caused by death, ete.

14. The standard scales for forest surveys throughout India is 4” to a mile, bat in some
instances as in the less valuable forests in Berar, where
good 1” maps did not exist, the 2” scsle was adopted. If
good 1” maps _had been available, probably they would bave sufficed for forest purpuses in
this case. In Bombay, many of the more valuable teak forests, which are closely worked by
the Forest Department, have been surveyed on the 8” scale, and a namber of * babul ” forests
in the Decean, where the produce is sold in emall blocks at a high price per acre, were surveyed
on the 16” scale. 1 do not think the Forest Department would be satisfied with maps on
a smaller scale than 4” to the mile for their more valuable forests. When workiﬁg-plans are
not required, and for general administrative purposes, 2” and even 1” ecales would probably
suffice. There is, however, some difference of opinion on the subject of the scale of forest

Beale for forest survey work.

* Norg.— Colonel Longe points out that living in Maymyo costs about twice as muach as liviog in Ind;
He bas no figures to show the cost of transporling men from Indi d back, but t i  rhed out
He bas no fer %alcnttia. g T ndis and back, but they are being worked out
+ Norg.— Colonel Longe explains that the working season is limited by the climate, so that, even if
- » » the
recess quarters were in Burma, the parly could not take the field earlier or ¢lo i
present. Major Gordon ngrees with this opinion. #o88 worl later than it doea at
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Hojor P. J, Gordon, maps among members of the Forest Department. Where it is necessary for the Forest

Dehra Dun.
8th March 1905.

officers to constiuct roads, in order to exploit the produce of their forests, accurate maps on
not less than the 4” scale are essential.

The Inspector General of Forests is at present considering the question of the scale of
forest surveys in connection with the future programme of the Branch.

15. The question of the programme is a difficult one, as opinions regarding the require-

Fut ments in the various Provinces often change with changes in
wor“k ure programme of forest survey  the personnel. Then, again, forests which may be of com-
: paratively little value today, owing to their inacceseibility,
ltJ:lay, on the opening of new roads and railways, become of the greatest value at some future
ime,

The immediate requirements of Burma, with the present strength employed on forest
surveys there, will be met in about 6 years’ time. But here there is no finality, as large forest
areas are being reserved every year, and in Arakan and Myitkyina, where there are undoubt-
edly most valuable forests, reservation has scarcely been commenced.

Forest surveys in the Central Provinces are completed with the exception of some 700
square miles in Berar, the survey o