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GENERAL REPORT

ON THE

@pervations of the Survep of India

DURING THE SURVEY YEAR

1901-1902.

ParT I.

SUMMARY,

ADMINISTRATION,

The operations of the department that are now reported on are for the
survey year ending joth September 1902. )

2. Colonel St. G. C. Gore, R.E., Surveyor-General, directed the general
administration of the department and also superintended the Topographical
Branch up to 31st January 1902, when he proceeded on combined leave and
Major F. B, Longe, R.E., was appointed to officiate as Surveyor-General.
Colonel Gore returned from leave and resumed charge of his office on the
29th September 1902.

On account of Colonel Gore’s and Colonel Hobday’s absence there were
a number of administrative changes.

The office of the Deputy Surveyor-General in charge of the Revenue
Branch was held by Major Longe, R.E., up to 3ist January, and on his
appointment as Officiating Surveyor-General, Major S. G. Burrard, R.E,,
held charge of this Branch from 1st February to 3oth April ; when this officer
also proceeded on combined leave and Major W. J. Bythell, R.E., was appointed
to officiate as Deputy Surveyor-General from 1st May to 28th September.
Major Longe reverted to his post of Officiating Deputy Surveyor-General on
the 29th September.

The office of the Superintendent, Trigonometrical Branch, was held by Major
S. G. Burrard, R.E., up to 3ist January and thereafter by Mr. ]J. Eccles, M.A.,
up to the end of the year,

Major R. T. Crichton, LA, and Captain W. M. Coldstream, R.E.,
held the offices of the Superintendents, Provincial Surveys, Bengal and United
Provinces, respectively.

Major P. J. Gordon, I.A., held charge of Forest Surveys during the
year. The Governments of Madras and Bombay have accepted the proposals
of the Government of India that the terms of Government Resolution (Depart-
ment of Revenue and Agriculture) No. 7-F., dated 25th April 1901, shall also
be applicable to forest survey parties working in these Presidencies. The
details of this arrangement are now under consideration, but as a preliminary
measure Major Gordon was placed in administrative charge of Nos. g and 19
Parties (Madras Forests), and of No. 17 Party (Bombay Forests) from the 1st
August 1902.

Inspection Tours of the Administrative Officers.

3. Major Longe, R.E., Officiating Surveyor-General, left Calcutta on the
15th April and proceeded to Dchra and Mussooree, inspecting the Trigono-
metrical Branch Office, the Forest Survey Office and that of No. 20 Party, at
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the former place and the offices of Nos. 14 and 15 Parties, the North-West
Frontier Drawing Office and the Kashmir Detachment at Mussooree.

At Dehra he was especially occupied with the question of the transfer of
the Forest Survey Branch to the Survey of India, of the transfer of the recess
quarters of No. 20 Party to Bangalore and the construction of a new office for
the Forest Surveys in the compound of the Trigonometrical Branch Office.
He left Mussooree on the 3oth and reached Simla on the 1st May. During his
stay at Simla he, on several occasions, visited the recess office of No. 18 Party.
On the 17th July he left Simla and proceeded to Dehra, when he again inspected
the Trigonometrical Branch Office, the Forest Survey Office and that of No. 20
Party and drew up ascheme for the future arrangements involved by the
transfer of the Forest Sucvey to the Survey of India.

Proceeding to Mussooree he inspected the office of No, 15 Party and the
Drawing Office afresh, as well as the Persian Detachment and No. 14
Party. He returned to Calcutta on the 11th August and proceeded to Bangalore
on the 25th idem. At Bangalore he inspected the offices of Nos. 3, 9 and 19,
10, 11 and 21 Parties and the Bangalore Drawing Office. On the 6th Sep-
tember he proceeded to Poona when he, in company with the Superintendent,
Forest Surveys, inspected the office of No. 17 Party (Bombay Forests). He
returned to Calcutta on the 12th idem. Almost every party was visited during
the year by either the Surveyor-General or the Deputy Surveyor-General, many
of them by both.

A visit to Assam had been planned for the Deputy Surveyor-General, but
unfortunately at the only time it was possible it was found that the Superintend-
ent, Provincial Surveys, had been granted three months' privilege leave, and
consequently the question to be gone into in connection with the work in that
Province could not have been discussed and the visit had to be abandoned.

4. Major Longe, R.E., Officiating Deputy Surveyor-General, in charge
Revenue Branch, left Mussooree on October 27th and procseded to Allahabad,
and on 1oth November inspected the camp office of No. 14 Party, which was
just starting work in this district on its transfer from Lushai, at that place.
The traverse work was already started and, beyond temporary difficulties
connected with the transport of the mark stones across the Ganges, was pro-
gressing favourably, Thence he proceeded to Jubbulpore and inspected the office
of the Central Provinces Detachment and the Drawing Office. He arrived in
Calcutta on the 13th idem. On the 24th January igoz he proceeded to Sihora
road and inspected in the field the work of the Central Provinces Detachment,
revising the standard maps compiled from reduction of the patwarss’ cadastral
maps. He returned to Calcutta on the jist January and took over charge of
the office of Surveyor-General, on 1st February.

Major Burrard, R.E., Officiating Deputy Surveyor-General, proceeded on a
tour of inspection to Burma on the 11th February and after having inspected
the field work of Nos. 3 and 7 Parties he returned to Calcutta on the 27th
March 1go2. The main object of this tour was to go thoroughly into the
question of the continuance of the survey on the t-inch scale in certain
districts, to settle with the local authorities what areas were of greater and
what of less importance and generally to get an idea of the future employment
of the parties working there. A separate report is being submitted to Govern-
ment on the subject, but generally it was agreed that no area should be excluded
from survey on this scale, the proper expansion of the country as regards
trade, etc., depending largely on the possession of maps on which roads,
telegraphic lines, etc., can be roughly laid out.

Major Bythell, R.E., took over charge of the office of Deputy Surveyor-
General from Major Burrard, R.E., on the 1st May. As there were several

uestions regarding the work of No. 18 Party to be discussed with the Surveyor-
%eneral, Major Bythell, with the sanction of the Government of India took over
charge by telegram in Simla and remained there till the middle of May. He
left Calcutta on the gth June for Mussooree and inspected the offices of No. 14
Party and the Bengal Traverse Detachment, and also visited the office of
No. 15 Party, returning to Calcutta on the 21st. He proceeded to Jubbulpore
on the 1st August, and inspected the office of the Central Provinces Detach-
ment, and returned to Calcutta on the 7th. On the 25th August he again
left Calcutta for Bangalore, where he inspected the office of No. 3 Farty and



SUMMARY. 3

visited those of Nos. 9 and 19, the Bangalore Drawing Office and Nos. 11
and 21 and returned to Calcutta on the 7th September. Whilst in Calcutta he
twice inspected the work of the Bengal Drawing Office. ) ]

5. Major Burrard, R.E, Superintendent, Tngonon)etr_lcal Surveys, in-
spected No, 25 Party (Tidal and Levelling) at Dehra Didn in October 1901.
Mr. Eccles, Officiating Superintendent, Trigonometrical Surveys, visited Mus-
sooree in June 1902, and inspected Nos. 22 and 23 Parties (Astronomical) and
No. 26 Party (Magnetic). He also visited Nos. 14 and 15 Parties and the
North-West Frontier Drawing Office. In September he inspected No. 24
Party (Triangulation) at Mussooree and No. 12 Party (Sind) at Kurrachee.
During the year he visited the Training School at least once a month and
No. 25 Party (Tidal and Levelling) from time to time.

6. Major Gordon inspected in the field the detachments of the Forest
Surveys working in the Central Provinces, Bengal and Burma, and No. zo Party
in the field in Burma and also during recess at Dehra Ddn. He accompanied
the Officiating Surveyor-General to Bangalore and Poona, where he inspected
the Forest Survey Parties recessing there. In June he visited Simla to confer
with the Officiating Surveyor-General and the Inspector General of Forests
regarding the reorganization of the Forest Survey Branch.

FIELD PARTIES.

7. Field operations were carried on by three double and fifteen ordinary
parties and two delachments ; of these one was employed on trigonometrical,
one double and six ordinary parties on topographical surveys, one double and
two ordinary parties on forest surveys, one double and two ordinary parties on
cadastral surveys, two detachments on traverse surveys and four parties on
scientific operations.

8. The operations of the Forest Survey Branch, which are under the
administration of the Superintendent of Forest Surveys, are fully reported on in
the Forest Survey Report and are therefore only briefly mentioned here.

The surveys carried on by local agency in the United Provinces of
Agra and Oudh, which are under the general supervision ol the Deputy
Surveyor-General, have also been included in this report under the head of
cadastral surveys.

9. In the following statement the whole of the operations are grouped
according to the nature of the work on which the parties are employed :—

Statement of Survey Operations and Parties.

5 3
) s IS
n_; N““':P:::ﬁ':::_k of < g Executive Officers. Scale of Survey. s‘:::;:;::s:‘;:.
lnch, Mile.
Trigonometrical,
. . 219 |Lieutenant H. Wood, R.E. 3 i
24 | India Triangulation { . H. M. Cowie, R.E. }Supdl., Trig.
Tepographical,
3 =
3 |LowerBurma . .| 21 [Mr E.Litchfield. . . { 1 - : } D. S. G, Rev.
1 | Upper Burma . . “{ (II_apt.ain F; Vx I’Ail:rie_,‘l.ﬁ. . 1 - D. 8. G., Topo.
. R.E. -
n&n Ditte . +| 35 |Ms.P.]. W.Doran . [ | Ditto,
v2 | Sind . .« . . 6 i
F! w C. F. Erskine . . { : : : } Supdt., Trig.
) . » R.B.Smact , . .
14 | United Provinces , o2 dilpll\ain C. W. H. Symonds, 3 = D.S. G., Rev.
35 | Novth-West Frontier .| 19 [Mr. E. A, Wainright , . Varioys D. 5. G., Topo.
. Lieutenant A, A, McHarg, .
18 | Punjab o . o R.E, 3 = D.S.G., R
Major W. J. Bythell, R.E. . { Vo= } » 3l Reve
Captain G. A, Beazeley, R.E.
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Statement of Survey Operations and Parties—concld.

. a
2 £,
< T . .
[¥ Nature and locale of | = & . Administrative
< operations. : b Exccutive Officers. Scale of Survey, Superintendent,
0] »=
z a.
Inch.  Mile,
Forest.
9 & 19 | Madras Presidency . [ 32 |Mr. H. Todd . . . 4 =1 D. S. G,, Rev.
t7 | Bombay Presidency . Mr. B. G. Gilbert-Cooper . 8 = 1 .
3‘{ » S.F. Norman « . { 4 = 1 } D.S. G., Topo.
%0 |Burma . . . .| 35 |Captain A. H. B. Hume, R.1,| 4 =1 Supdt., Forest Surveys.
Bengal .
Central Provinces,
37 |Major P. J. Gordon, ILA. . 4 =1 Ditto.
Burma
Punjab .
Cadastral.
2 &8 [ United Provinces o | 40 Calgt;:in W. M. Coldstream, 16 = 1 D. 5. G., Rev.
4 | Bengal . P «| 42 [Major R. T, Crichton, LA, . 16 = Ditto.
Mr, J. Connor . . .
7 | Burma . - .| 459 |Majoe G. B. Hodgson, L.A. 6 = 1 Ditto.
Lieutenant C. P. Gunter, R.E.
Traverse.
Central Provinces .| 48 [Mr.R.C.D.Ewing . . Ditto,
Assam . .. .| 50 |, T.Shaw
Ditto,
Geodstic.
22
} India . .« . «| 52 |Licutenant H, M. Cowie, R.E Supdt,, Trig.
3
Tidal & Levelling.
Captain H. L. Crosthwait,
25 | India . « . 53{ R.E. Ditto.
Mr. E. J. Congor
Magnetic.
26 | India . . 54 (Captain H. A. D. Fraser, R.E. Ditto.

OUTTURN.

10. The total outturn of detail survey during the year amounts to 104,794
square miles which includes 68,162 square miles of reconnaissance surveys on
the }-inch and smaller scales. The area surveyed during the previous year
amounted to 48,106 square miles, and the increase is due to large areas of recon-
naissance surveys on the North-West and North-East frontiers, The total area
of rigorous surveys on all scales is 36,632 square miles, which is 5,526 square
miles in excess of that done last year, The total area triangulated is 99,496
square miles, which includes 83,790 square miles triangulated in connection with
reconnaissance surveys. The total area traversed for cadastral purpose is 5,424
square miles, 25., 181 square miles in the United Provinces of Agra and Oudh,
4,171 square miles in Bengal and 1,072 square miles in Burma.

TRIGONOMETRICAL SURVEYS.

11. The Triangulation party (No. 24) was employed in completing the
Manipur Minor Mendional Series, extending it southwards over the Kyaukpyu
Yomas, in the neighbourhood of Mount Victoria. The work was completed
and a very satisfactory junction effected with two stations of the Burma Coast

eries.
’ This series of triangulation will be a very valuable one in aiding the exten-
sion of topographical and other surveys, and already it has proved of the utmost
use to the Forest Surveys in the Chindwin valley.
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TOPOGRAPHICAL SURVEYS.

12. Some changes have been made during the year under report in the
composition and the Jocale of operations of the Topographical Survey parties. In
Burma the two parties, Nos, 11 and 21, which were working independently in the
Shan States have been amalgamated into one party charged with the completion
of the work in these States. No. 14 Party has been transferred from Lushai to
the United Provinces of Agra and Oudh,and No. 18 Party from the Himalayas
to the plains of the Punjab. ) .

13. The work of No. 3 Party, which as before is employed in Lower Burma,
consists mainly of surveying the blanks omitted from the cadastral surveys
and so filling up and completing the maps, which otherwise would be fragmentary
and useless. In addition the party undertook the revision and completion of
the topographical detail obtained from the reductions of the cadastral sheets.
Work was carried on in the Pegu, Hanthawaddy, Toungoo, Thayetmyo and
Prome districts. The outturn for the season is a much more satisfactory one
than that of the previous year, 1,905 square miles of detail survey having been
completed on the 1-inch scale and 350 square miles on the z.inch scale, while
the rtevision of the sheets prepared from cadastral reductions has been carried
on over an area of 1,048 square miles. In addition the usual triangulation in
advance has been carried out.

14. The work of No. 10 Party is confined to the west of Longitude g6° 30’
and consisted entirely of revising and adding to the maps produced by reducing
the cadastral sheets, Such maps without revision are in many parts of Burma
quite meaningless and useless owing to the omission of hills and other topographi-
cal detail. The large area of 4.100 square miles was thus completed and
revised at a cost per square mile considerably less than that of last year.

The large scale maps of the town of Maymyo, which is rapidly extending,
were revised and brought up to date.

15. The two parties, Nos. 11 and 21, which worked independently last year,
were this year amalgamated and considerably reduced. The combined party
continued operations in the Southern Shan States, the ground surveyed on the
1-inch scale lying along the west of the Salween river. The area thus completed
amounted to 2,663 square miles. In addition to this some surveyors worked
across the Salween to the eastwards, filling up and amending the older recon-
naissance survey sheets which had been surveyed on the %-inch scale,

16. The whole question as to how far topographical surveys should be
carried in Burma has been under discussion during the year and final orders have
not yet been issued on the subject. The }-inch reconnaissance survey which
was commenced as soon as Upper Burma was occupied is, except in those
cultivated districts in which cadastral operations have been carried on and those
areas which have been already mapped on the 1-inch scale, the only guide to
the topography of the country. Like all such reconnaissance surveys, it varies
both 1n accuracy and fulness of detail according to the facilities which the
surveyors obtained at the moment for traversing the country and the time avail-
able for the work. In its present state it certainly is not good or complete
enough to suffice for military purposes even if the scale were sufficiently large,
which is doubtful, while the scale is unquestionably too small to render the maps
of full value in assisting the Public Works and the Civil Administration in opening
out the country. It is very essential if new roads, canals and such aids to the
development of a country are to be laid out with economy and to the best advan-
tage that the authorities concerned should be in possession of a sufficiently good
map of the country so as to prevent costly mistakes being made. It is generally
conceded that this want can only be met by a good topographical map on a
scale of not less than 1 inch=1 mile. Burmais being rapidly opened up and the
demand for such maps is very great. There are, however, undoubtedly certain
areas which from their present remoteness or inaccessibility are unlikely to be
exploited for some considerable time, and the mapping of such parts may well
be postponed for future consideration.

17. The survey of Sind was continued by No. 12 Party. British territory
was as belore surveyed on the 2-inch scale, an area of 1,597 square miles being
completed, while the more desert portions of the Khairpur State were mapped
on the reduced scale of § inch=1 mile ; of this latter the large area of 4,556
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square miles was surveyed. The usual triangulation and traverse in advance
was also carried out.

18. The work in the Lushai hills having been closed, No. 14 Party, consi-
derably strengthened, was transferred to the United Provinces in order to take
up the topographical survey of Allahabad and other districts of which no maps
existed. This being the first season in the new ground, the work consisted mainly
of traversing in preparation for future detail survey, One thousand nine hundred
and eighty-eight square miles were thus prepared and a commencement of the
detail survey was made, a small area of 203 square miles having been mapped.

19. No. 15 Party has been employed as in previous years on work required
by the Military Authorities. In addition to the continuation of the work in Sind
and Kashmir the party commenced the survey of the cantonments in the Bengal
Command, eight cantonments and bazars having been surveyed during the
season. The outturn of work in Kashmir amounted to 2,787 square miles while
1,696 square miles were completed in Sind. A large area of frontier reconnais-
sance was also completed.

20. No. 18 Party having completed its programme in the Kéngra district
commenced work in the plains of the Punjab, its main work being to utilize the
large scale pafwari maps of the Punjab, and from them compile and complete, by
work in the field, a topographical map. The village trijunctions of the districts
concerned have all been fixed by a professional traverse, so the means are to
hand of combining the reduced patwars maps which then only require checking
and completing in the field, the main points requiring supplement being the river
banks and village sites. Three thousand square miles of the Montgomery and
Lahore districts were thus mapped. A few hundred square miles of country in the
Simla Hill States which remained for completion was also surveyed. In addition
to this topographical work a portion of the party was employed in carrying on
riverain traverses for the Local Government, in order to give the means of
fixing once for all the riverain boundaries of the Punjab districts. The
Simla Estate boundary survey was continued during the open season, and if no
further extensions of it are asked for should be shortly complete.

21. The total outturn for the year under the head of topographical survey
on various scales, from 1-inch upwards, amounted to 8,801 square miles of new
survey and 10,084 square miles of topographical revision survey.

The total is made up as follows :—

11,667 square miles surveyed and revised on the 1-inch scale,

7:‘41 » ” » ”» n n 2, ”
23 ” » ” on 4 u ”
54 ” n » " 6 ”n »”n

FOREST SURVEYS.

s2. The special surveys of Government forests were, as in previous
years, carried out by the detachments of the Forest Surveys, Bengal Presidency,
and by No. 20 Party under the administration of the Superintendent, Forest
Surveys, and the control of the Inspector General of Forests, and by Nos. g and
19 Parties in Madras and No. 17 Party in Bombay working under the adminis-
trative charge of the Deputy Surveyor-General (Revenue) and the Deputy Sur-
veyor-General (Topo.) respectively and under the control of the Surveyor-
General. The scheme for bringing all Forest Surveys in India under similar
rules under the administrative charge of the Superintendent of Forest Surveys,
and under the control of the Surveyor-General, is well advanced.

23. In Bombay surveys were carried on in the Northern, Central and
Southern Circles. The outturn was, in addition to triangulation and traversing,
607 square miles of detail survey on the 4-inch scale and 161 on the 8-inch. [t
having been decided to confine 16-inch surveys to the more valuable dabu/
reserves situated below flood level it was not found necessary to survey any forest
areas on this scale during the year. The cost-rates were R63 per square mile
for 4-inch detail survey and R 136 for 8-inch. The cost-rate of the 4-inch survey
is practically the same as for the previous year while that of the 8-inch survey
is greater. In this party the charges for supervision of late years have varied
greatly and differences in cost-rates are generally attributable more to this
ciccumptance than to any other cause.
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24. In Madras Nos. g and 19 Parties continued the survey of forests in
Kurnool, Cuddapah and South Canara on the 4-inch scale, In addition to the
Survey of Government forests a detachment of the parties carried out the
preliminary triangulation and traversing of the Godédvari delta in preparation for
a 16-inch cadastral survey which will be commenced in 1902-03.

An area of 1,306 square miles of forests was surveyed at a cost-rate of
R59 per square mile. ]

25. In Burma an area of 724 square miles of forest reserves was sure
veyed on the 4-inch scale by No. 20 Party in the Upper Chindwin, Minbu,
Pyinmana and Ataran. A large area was also triangulated and traversed for the
current season's detail survey and in advance for that of 1go2-03 principally
in the Upper Chindwin, Minbu and Thayetmyo.

The cost-rates of triangulation and traversing both show an improvement.
The cost-rates of detail work however show an increase being R122 per square
mile, as compared with Rg8 in 1goo-o1. The increase is chiefly due to loss
of time owing to the party being detained in quarantine at Rangoon, to the
operations being much further from the base than forinerly, and to the necessary
transfer of a camp from Magwe to the Upper Chindwin during the field season.

26. In addition to the work done by No. 20 Party a small detachment of
Forest Surveys surveyed 274 square miles in the Ruby Mines district at a cost
of R85 per square mile. The cost-rate of this detachment cannot be compared
with that of No. 20 Party, as the conditions were altogether different.

27. In the Central Provinces four detachments of the Forest Survey
Branch were employed and, in addition to other operations, surveyed 699 square
miles on the 4-inch scale in Mandla and 725 in Chinda. The survey of the
forest reserves in the Central Provinces is now complete with the exception
of an area of some 200 square miles in Ch4nda, The cost-rates of detail survey
are even more favourable than for last year, being Rag per square mile, as
compared with R36. The reduction is mainly due to the easier nature of the
country in Mandla.

28. In Bengal one detachment was employed in Singhbhum and surveyed
369 square miles of reserved and protected forests on the 4-inch scale. A
small detachment completed the survey of the Koderma forests (58 square
miles) on the 4-inch scale chiefly for the purpose of locating the Mica mines.
The cost-rate of 4-inch detail survey was R48 per square mile, as compared
with R61 in 1goo-o1 and R8o in 1899-1900.

The steady reduction of rates in Chota Nagpur is very satisfactory.

29. In the Punjab the survey of the Jubbal and Tarhoch State forests
was continued, an area of 100 square miles having been surveyed on the 4-inch
scale at a cost-rate of R23 per square mile. A small area of 12 square miles
was also surveyed in Hazéra,

3o. The total outturn of Forest Surveys executed on various scales during
the year amounts to 5,035 square miles, of which 2,961 square miles were sur-
veyed by the Forest Survey Branch (including 3o Party). The total is made
up as follows :—

Square miles,

4-inch scale . . . . . . . . « 4874
8«inch scale . . R . . . . . . 161

CADASTRAL AND TRAVERSE SURVEYS.

31. During the year under report there was one cadastral party in Burma,
one in Bengal and one in the United Provinces of Agra and Oudh,

32. In Upper Burma 545 square miles were surveyed in detail in the
Lower Chindwin district, thus completing the cadastral survey of that district,
whilst 911 square miles were traversed in the Pakokku district preparatory to
detail survey. In Lower Burma, 120 square miles were cadastrally surveyed to
complete the Sandoway district, and 16 square miles, and 14§ square miles
traversed in districts Sandoway and Kyaukpyu respectively.

33. In Bengal, 4,171 square miles were traversed, 2,132 square miles
cadastrally surveyed and 2,078 square miles of record-writing completed in
districts Darjecling, Monghyr, Purnea, Bhagalpur, Gaya,Backergunge, Sonthal
Parganas, Singhbhum, and Ranchi, and small Government estates in Patna
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district have been traversed, whilst surveys connected with the relaying of
boundaries of other estates have been carried out in districts Malda, Champ4-
ran, Shaliabad, Monghyr and Darbhanga, and a boundary in Jalpdiguri perma-
nently marked.

34. In the United Provinces 181 square miles were traversed in Etah
district, and 2,507 square miles cadastrally surveved with record-of-rights by
patwari agency under prolessional control in districts Azamgarh, Mainpuri, Etah
and Jaldun. :

35. In the Central Provinces, a number of small scattered areas consist-
ing of excised portions of forest reserves in districts Damoh, Hoshangabad,
Chhindw4ra, Nimir, Chdnda, Raipur, Sambalpur, Mandla and Seom were
traversed, amounting in the aggregate to 715 square miles, whilst a disputed
boundary between the jagzrs of Pagéra and Batkdgarh, district Chhindwéra, was
also traversed. There remain some 671 square miles of these excisions to be
traversed during 1902-03, and the detachment will in future be employed on the
revision of the topographical maps of the Province,

36. In Assam 133 square miles of extensions of cultivated areas, and g4
square miles of tea grants were traversed, the former to serve as a basis for
cadastral survey by local agency. There remain some 2350 square miles of these
tea grants [or traverse during 1902-03, which it is estimated will complete them,
and as the extensions of cultivated areas do not aggregate more than 50 square
miles per annum, the retention of a professional detachment for the traversing
of this small area annually, scattered as it is in small patches over the entire
Province, seems hardly justifiable, considering the high cost-rate it necessarily
incurs, unless some further extension of survey programme to suit local require-
ments is anticipated.

37. The total areas traversed, and cadastrally surveyed during the season
in the several Provinces, are as follows :—

Cadastral
survey Record-writing.
square miles.

Traversing
square miles.

Burma . . . . . . . 1,072 665
Bengal . . . . . . . 4,171 2,132 2,078
United Provinces . . . . . 181 2,507 2,507
Central Provinces . . . . 715
Assam . . . 227

TotaL . 6,366 5,304 4,585

SPECIAL OPERATIONS.

38. As there was only one Imperial Officer available for Astronomical work,
Nos. 22 and 23 Parties were combined and Astronomical Latitudes were observed
at stations on the Calcutta Meridional series and Darjeeling triangulation,

The results are very interesting and remarkable : the zone of positive
deflection extends very much closer to the foot of the hills than was expected,
and the transition from a positive deflection to a large negative one takes place
with startling rapidity. ) )

The whole question of local attraction in India, especially with reference to
the effect of the mass of the Himalayas, is one of great interest, and has been
partially dealt with by Major Burrard inan able paper published among the
Professional Papers during the year. Many more observations and full discus-
sion will be required before we can hope to solve this perplexing problem, a
question which at present excites great interest in Europe. ) '

9. Tidal operations were continued by No. 25 Party, observations being
recorded at 173 stations. The observatory at Bassein, in Burma, was opened
during the year. _

The Levelling operations were carried on fora portion of the season on
the Eastern Bengal State Railway, and a connection was made with the Soni-
khoda Base Line. A commencement of Levelling was also made in Assam, a
Jine of levels being run from Fakirganj to Gauhati.
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An urgent call for accurate levels having been made by the Burma Govern-
ment, the Levelling detachment will be employed in that Province during the
coming season. ) .

40. The Magnetic party commenced field work during the year. Asthe
Bombay and Dehra Din observatories were the only base stations in actual
work, the field operations were confined to the country west of the line joining
those two stations. As this was the first season of work only three observers
were employed, and magnetic determinations made at 163 stations.

The Kodaikinal Base station is now installed, and that at Barrackpore,
which is to take the place of the Calcutta one rendered useless by the electric
tramways, is under construction. It will, therefore, be possible to push forward
operations more quickly in the future.

GEOGRAPHICAL SURVEYS AND RECONNAISSANCES.

41. Under this head are included surveys and reconnaissances which are
executed on the }-inch or smaller scales. In Sind and in Kashmir areas of 4,556
and 7,938 square miles, respectively, were surveyed on the j-inch and i-inch
scale, while country to the extent of 63,000 square miles was surveyed and
reconnoitred in the Shan States and on the N.-W. Frontier.

A survey party under Lieutenant M. Tandy, R.E,, has remained attached
to the Aden Boundary Commission throughout the year,.

HEAD-QUARTERS OFFICES, CALCUTTA.

42. The general direction of these offices remained in the hands of Colo-
nel St. G. C. Gore, R.E., Surveyor-General of India, up to 31st January, and
during his absence on combined leave Major F. B. Longe, R.E., officiated for
him. The Revenue Branch Section was under the superintendence of Major
Longe, Major S. G. Burrard, R.E,, and Major W. ]. Bythell, R.E.

The other offices in Calcutta were supervised by the Assistant Surveyor-
Generals, aided by an officer, Captain E. A, Tandy, R.E., who was specially
posted to the head-quarters in order to reorganise the working arrangements of
the Mathematical Instrument Office.

43. The General and Topographical Branch Sections were under the super-
vision of Major G. B. Hodgson, L.A,, up to joth October, under Captain
E. A. Tandy, R.EE, up to 14th November, under Mr. A. E. Spring up to 2nd
July, under Captain Tandy up to 13th July, and under Mr. B. G. Gilbert-Cooper
up to the close of the year. The Drawing, Engraving and Map, Record and
Issue Offices were under the supervision of Major J. M. Fleming, I.A., up to
gth July and during his absence on privilege leave Captain Tandy held charge
of the Drawing and Engraving Offices and Mr, Gilbert-Cooper held charge “of
the Map, Record and Issue Office up to the close of the year. The Photo-
Litho. Office was under the supervision of Mr. T. A. Pope throughout the year.
The Mathematical Instrument Office was under Major Hodgson up to ‘3oth
October, under Captain Tandy up to 17th August, and under Mr. Gilbert-Cooper
up to the close of the year.

_44. A very interesting relic has come into possession of the Survey of
India during the year. This is an original portrait in oils of Colonel Lambton
the originator of the Great Trigonometrical Survey of India, and its first Superin-'
tendent. The portrait, which is a very fine painting on copper, was sold to us by a
descendant of Mr. dePenning, one of Colonel Lambton’s Assistants, and, as far
as the hands and face were concerned, was in perfect preservation, It has now
been completely restored.

Major Lambton, an officer of the 33rd Regiment, after distinguishing him-
celf at the storming of Seringaratam, placed before Sir Arthur Wellesley in
1800 proposals for a mathematical and geographical survey of the peninsula and
the measurement of an arc of the meridian in connection therewith. The pro=
posal was accepted and Major Lambton was himself appointed to conduct the
measurement. In 8oz, one hundred years ago, the work was commenced
The difficulties were many, but owing to his genius, ability and energy he cone
quered them all. It is characteristic of the difficulties to be overcome in those

[~}
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times that the three-foot theodolite Which was being sent out from England
and captured on the passage to India by the French frigate ‘* Piemontaise ”
was landed at Mauritius; but it was eventually forwarded to its destination
by the chivalrous French Governor, with a complimentary letter to the Governor
of Madras. The chain for his base line measurements was one that had been
sent as a present to the Emperor of China with Lord Macartney’s mission, and
refused.

Lambton carried on his work steadily, covering Southern India with a net-
work of triangles until 1823, in which year, on the 20th January, he died at
Hingangh4t in the Central Provinces. A reproduction of the portrait is pub-
lished as a frontispiece to this volume.

45. Correspondence Office—There has been no change in procedure
throughout the year.

46. Drawing Office.—The General Section has, as usual, been engaged in
the compilation and revision of the various general maps, as well as on additions
to Standard sheets, when fresh material is available. In addition the sheets
received from the parties are prepared for press and published. Thirty-five
sheets of the North-Eastern Frontier Series on the scale 3-inch = 1 mile have
been dealt with during the year, the majority being the result of recent work in
China. Of these 25 have been published, the remaining ten being at press. Of
the South-Eastern Frontier Series, 16 sheets have been in hand of which half
has been published. Two sheets of the North-Western Frontier Series on the
scale 3-inch = 1 mile, formerly issued in part with an adjoining sheet, as double
number sheets, are now being prepared separately for publication in standard
form completed to margin, Twenty-one sheets on the j}-inch scale, giving the
results of the recent surveys done by the Survey Detachment with the China
Expeditionary Force, were prepared lor press and published, The sheets of the
Andaman survey on the -inch scale have been under revision, a large number
of additional names of localities having been entered upon them from informa-
tion supplied by the Commissioner. They will shortly be ready for press,

One hundred and four Standard Sheets on the 1-inch scale have been dealt
with during the year under report. Of these 36 belong to Burma, most of them
being new publications, and of these six have been drawn in this office. Thirty-
three sheets of Madras and seventeen of R4jputédna and Central India are coms
prised in the number, the remaining sheets belonging to Assam, Bengal, Bombay
and the Punjab. Pressorder has been given for 85 sheets, and of these 69 have
been published. _

47. Of sheets onthe scale of 4 inches = 1 mile, 57 have been dealt with, 42
being Madras Forest sheets, and the remainder of the Burma Forest Survey,
which have been brought up to date and republished.

48. Eighteen Provincial maps of sortshave been in hand either for revision
ot completion. One of these is the new North West Frontier Province, which has
taken up much time and entailed constant references necessitating corrections and
alterations, but it is hoped it will shortly be ready for publication, when the 16-mile
Punjab from which it has been largely extracted, will be speedily completed.

49. The revision of the 16-mile Burma has been a most troublesome job,
and the greater part of the map has had to be recompiled, as the old material
being so faulty it was found impossible to put the new material on toit. To
satisfy the urgent demands for the sheet which has been long out of print, a
skeleton edition has been published, which it is hoped soon to supersede by a
more correct one approaching completion,

50. Thirty-four District maps have been in hand, but kept up to date as
they are, not from actual surveys but from information locally obtained, they are
most unsatisfactory publications, and shortly it will be impossible to say what on
many of them is good and what is bad material. Indeed the state into which
all our sheets, standard as well as others, are drifting by the insertion of unreli-
able material, in the attempt to keep them up to date is a question that demands
immediate attention, The matenal supplied us may serve to give a general
idea of changes in a tract of country, but its insertion must lower the value of
accurately surveyed sheets to that of mere reconnaisance work, to give it rank
kigher than it deserves. The system of handmg over professional maps to be
brought up to date by non-professxonalagenc.y, which in many cases it is evident
is represented by native clerks, is deplorable in its effect on our maps.



SUMMARY. It

1. Fifty-two Administration Report maps have been in hand either for
compsleliof:l o¥ revision. Of these 19 have been published while 16 more are at
press. The hills for three of these have been brush shaded for the engravers.
2. One hundred and eleven sheets of the Atlas of India have been in
hand for additions to outline or names or for corrections to roads, railways,
canals and boundaries. These last taken from the same source as the altera-
tions on our Standard sheets must much detract from their value, though the
scale being so much smaller the information given may not be so misleading.
But the constant alterations, as each new interpretation of a change comes
from the local authorities, must do much to ruin the surface of the plates.
Brush shading for the engravers has been executed on eight sheets, while a large
amount has also been done on general maps such as the 32 and 64-mile India,
etc. A commencement has been made of the compilation of an Index to show
the material utilized on our Atlas sheets. Fai}' progress has been made, and
when completed it should be a most useful addition to our records.

53. The new edition of the 48-mile Railway map has been completed, and
it is hoped may be published early in the coming year. The 32-mile Railway
and Canal Map of India has at last been published, but chiefly owing to the
faulty hills is a somewhat unsatisfactory publication which it is hoped may soon
be taken in hand again for rectification in several respects. The new 32-mile
litho. map of India has been in hand throughout the year, as new material on
both frontiers kept continually coming in. Sheets 1 and 4 have been much
altered and added to, to incorporate the latest surveys. Sheet 1 is now prac-
tically ready for press, and it is hoped a skeleton edition at all events of the
whole map, may issue during the coming year, The hill drawing of five of the
sheets is ready for the stone draftsmen, and that of sheet 1 is also well in hand.
The other general maps of India on the 64, 8o, g6, 128 (2), 256 (2) mile scale
have all been in hand, and editions of the first and fourth have been published.
Work on the duplicate sheets of the 64-mile India has progressed steadily, but
owing to new surveys having come in, much of the work already cut in Burma
has had to be re-engraved. What has now been received must be final, and it is
hoped to push it on without further delays during the ensuing year. Two sheets
of the new r5ue map of India Nos. 78 ‘and 83 are practically completed, and
only await the settlement ol certain small details before being sent for publi.
cation. Work on two other sheets, one of which is for the engravers, is well
advanced. Work onthe new engraved 32 and 64-mile maps of India has been at
a standstill owing to press of other work. A new edition of the 32-mile Burma
has been published, but this is a most unsatisfactory map and must soon be
superseded by a better. To meet a long felt want, »7z, a map of India on a
scale suitable for a foolscap report, a new skeleton map on the scale of 1 inch=
192 miles has been prepared and is now in the hand of the engravers.

54. Of city plans, that of Aijal has been published, while a map of Hsi-paw
town has been sent to press. Forty-six of the sheets of the Calcutta survey
have had revision work entered, and been published as second editions.

55. Extra departmental work has as usual taken up much of the office
time and caused considerable interruption in our ordinary work. Many of the
Census maps alluded to in last year’s report were on receipt by the district
officers pronounced either to have too much or too little detail, or to require
alterations of some kind, and quite haif have been largely modified. On the
Assam, Bengal and Central Provinces maps a large amount of work was done
in preparing the material for the colour stones for the various maps required to
illustrate the reports of these Provinces, A set of maps was also prepared for
the Census Officer in Baldchistdn which were not included in the original pro-
gramme, and also a general map of India on the scale of 1inch = 192 miles
was prepared for the Census Commissioner. The Route map of the Punjab and
Bengal Command has at last been got out of hand. The Postal Atlas of
India has been carried on as material or corrections became available, and what
is hoped are final instructions regarding the Bengal and Bihar sheets have been
received, and they should shortly be ready for press, The sheets for other two
Provinces have been sent to the local officers for the insertion of information
required, and these will be set in hand as soon as received. Other maps have
been prepared in considerable numbers for the Foreign, Military, Forest and
Medical Departinents, as well as for the Botanical and Linguistic Surveys,

C3a
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There is still a large amount of arrears in the way of bringing sheets out of
stock up to date for republication, but the staff cannot anything like keep pace
with demands.

The much needed revision of the Catalogues has once again had to be set
aside for much of the year owing to vatious causes. But a considerable amount
of work has been done upon them. That of Burma is practically ready for
press, and those for Bengal and the Punjab will, it is hoped, shortly be ready, but
owing to lack of staff they can only be taken up as opportunity offers,

§6. The work in the Examining Section again shows a large increase, 3,977
sheets of sorts having come in for examination. Besides this there has been
much work in the collection of geographical data for various officials, etc.

In the Revenue Section most of the outline for the new engraved map of
Calcutta on the 6-inch scale has been supplied to the engravers, advantage
having been taken of the presence of a surveyor to revise a part of the south
district, which was much out of date. Maps of Bareilly, Allahabad, Cawnpore
and of Calcutta for the Census report, and of Garden Reach for the Muni-
cipality, have been in hand, and all but the first two, which are delayed pending
reply to references made about them, have been disposed of.

One hundred and eighty-one standard sheets of Assam, Bengal, Bombay,
Burma, United Provinces and Punjab, of which 113 are new receipts from the
field parties, have been dealt with during the year. Of these 78 have been
published and 103 are passing through press. The new sheets received are
mostly compilations of Cadastral Surveys in Burma, Bengal and the United
Provinces, and many of the Burma ones are in such fragmentary condition they
cannot be published until the work has been added to by new surveys. Four
Burma sheets have been completed to margin from work supplied by the local
surveys, and in two others area surveyed by the Forest Survey has been added
to the material reduced from Cadastral Surveys. Fourteen old litho, prints of
Bengal and the United Provinces, of which there are no originals, have been
touched up to serve as such. Three Punjab sheets have been completed to
margin by adding to them the hill area surveyed by No. 18 Party, which has
been drawn for reduction on trace prints for publication in two colours. Two of
these have been published. Four sheets have had work of other districts added
to them to fill up blanks existing on the sheet as formerly published, and it is
proposed in future to publish sheets as complete as possible. A recommence-
ment has also been made of work which is sorely needed, and which has been
unaccountably in abeyance for many years, vis., the preparation of the scattered
material in Bengal, such as pargana ot main circuit maps, for publication in
standard form. Three sheets have been in hand, and it is proposed to keep
any available men on this task until all are completed. There is of course
nothing but the ancient surveys to recompile, but the possibility of obtaining in
readable form in one sheet, what at present is to be found only in several, should
be a convenience to the public, and will be an untold boon to the Map, Record
and Issue Office. The sheets before publication will be sent to the local
authorities for the insertion of any new public works. '

The usual work of revision has been carried out on the Index maps, while
several new ones have been prepared. Two thousand one hundred and twenty-
six pages of extracts from traverse data have been copied, checked and supplied
as required by Departmental or other Government officials. The traverse
records of district Toungoo have been fnally examined and lodged again in the
Map, Record and Issue Office. Those of district Saran are now in hand.

Seven hundred and forty-five traces and copies of 361 original village
plans have been supplied to District Officials, while 1,210 applications from
private parties for copies of original records have been received and disposed of
during the year. On those applications 1,934 copies of maps or traverse
records were supplied. The Government fees realised amounted to R1,294~2.

Coloured maps for issue to a number of 17,742 have been examined and
passed, and in addition 1,409 pairs of office copies have been either newly
prepared or brought up to date and compared. A total of 4,191 pairs have now
been dealt with.

The renumbering of the published Burma sheets has also been in hand and
1,749 copies have had new numbers pasted upon them. All the 1-inch sheets
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have been finished, but a number of large sgale maps still remain to be dealt
with and these will be taken up as opportunity offers.

[n the Cadastral Section the returns for last year showed 5,937 sheets of
Burma as remaining to be published, and during the year under report 2,770
original Cadastral sheets of districts Shwebo, Yaméthin, Lower Chmdwm_ an_d
Kyauks¢ Town of Upper Burma, and 302 sheets of Pegu and Toungoo City in
Lower Burma were received from the field party. Six thousand five hundred
and fifty-one sheets have been published, a large increase on former years’_totals,
leaving a balance of 2,548 to be completed, and these it 1s hoped to finish off
by the end of January. o .

The total number of sheets passed for publication was 6,599, of which 4,596
were photozincographed, 1,035 zincographed, and 9ao reproduced by the
Vandyke process.

In addition to this much miscellaneous work has been done for Settlement
Officers, Collectors and others. A large order for traces of 1,402 sheets of
Myingyan district has been complied with. i

Badar corrections have been made in the field area statements of districts
Cachar, Sagaing and Shwebo. The making out of invoice lists to accompany
the original Cadastral sheets and area statements of districts Sagaing, Magwe,
Meiktila, Pegu and Toungoo of Burma and Raipur of the Central Provinces
with area statements of Prome and Bildspur has thrown a considerable amount
of extra work on the section, as before the despatch of consignments under
recent orders to the local authorities for storage, each sheet has to be examined
and checked, this work will be carried on as fast as possible, but without extra
staff can only be done as opportunity offers,

57. Engraving Office.—The work performed by this office is in amount
much the same as last year. Owing to the absence on leave of three European
hill etchers and several of the native establishment, the outturn of hill etching
and outline is somewhat less than usual, but the letters cut show an increase of
24,546. Only one new quarter Atlas Sheet has been published during the year.

Seven Administration Report Maps and editions of the general maps of
India with hills on the 64 and 128 miles=1 inch scale have also been issued,
and a new index to the Atlas Sheets which was much needed has also been
completed. Thirty-three new quarter Atlas Sheets have been projected, 107
sheets in various stages have had additional work done upon them, while 145
published quarter sheets, and 17 full Atlas Sheets, have been in hand for additions
and corrections.

Seven of the Provincial maps on the scale of 1 inch=16 miles have been
in hand. Sheets 2, 3 and 4 of the Punjab map are almost ready for publica-
tion, but sheet 1 has been much delayed pending settlement of certain points
in connection with the map of the new North-West Frontier Province which
has been prepared trom it. It is hoped that these are finally settled now, and
that work on this long delayed sheet may soon be resumed.

The other maps dealt with have been those of Bengal, Assam, Central
India Agency, Central Provinces, Madras and Ré4jputina. Considerable pro-
gress has been made with the map of the Punjab on the j2-mile scale.

But little work has been done on the new map of India on the 32-mile
scale. The projections of sheets 8, 11 and 12 have been completed, and the
degree figures cut, while corrections on a matrix of sheets 7 have been com-
pleted. On sheets 1 and 3 of the old plate a considerable amount of additions
to railways and names has been cut.

Sheets 1 andlz of the duplicate 64-mile India have been in hand. Un-
fortunately a considerable amount of revision from new surveys was required on
them and this has delayed them, but as much final material is now ready for
them work upon them should now progress steadily. Other maps of India on
the 8o-mile (Railway map) g6-mile, 128 (Outline) and 356-mile scales have all
been in hand for large additions and corrections. The last should be ready
very soon.

The new 192-mile skeleton Map of India has had the title and graticule
cut, and work on the outline will begin at once.

The new engraved map of Calcutta on the scale 6 inches =1 mile has

made satisfictory progress, most of the outline having been cut. Sheets 3 and
4 are still in hand.
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Eight of the Provincial Index Map plates have been corrected and brought
up to date.

Five of the plates of the new ;55 map have been projected and had the
degree figures cut, and work will be commenced upon them on receipt of
material from the Drawing Office.

As usual a considerable amount of work for outside departments and mjs-
cellaneous jobs have been done such as Commission Forms, Weather Report
plates, scales, etc. Forty-eight plates have had corrections filled in by electro
deposition with most satisfactory results. The copper-plate printing section
pulled 26,054 impressions, again an increase on last year’s outturn, but this is
largely due to the smaller size of many of the sheets dealt with, Fifteen
transfers from the copper-plates have been sent to the Photo.-Litho. Office so
that Atlas Sheets which the Engraving Office could not issue might be printed
from stone, No less than 134 Atlas Sheets are still out of print, and until the
new presses are received from home there seems to be no chance of the office
being able to keep pace with orders.

58. Photographic and Lithographic Office.—This office remained in the
charge of Mr. T. A. Pope, Assistant Surveyor-General, throughout the year.
The very large outturn recorded last year has been exceeded during the year
under report, the number of copies of maps, plans and other subjects reproduced
by lithography and photozincography being again greater than in any previous
year. There was a very considerable increase in the amount of work done for
the Survey of India, and a corresponding decrease in the amount done for other
departments. As the latter class of work has of late years increased to such an
extent as to seriously interfere with the reproduction of departmental mapping
which should be the first and most important duty of the office, this reduction
in the quantity of work received from outside, enabling the office staff to be
employed to a larger extent on departmental work, is an important and satisfac-
tory feature in the year’s operations, Excluding cadastral maps, the number of
copies of departmental maps printed during the year was 251,025, or 58,559 more
than last year. Of cadastral maps, 270,871 copies were printed, or 17,876 more
than last year, This large cadastral outturn is due to the fact that the repro-
duction of the Bengal maps, which it was expecied would cease in April 1902,
was continued till September, as the Bengal Drawing Office was not in a position
to take it over ulll then. Urgent demands were also made by the Burma Gove
ernment for an increase in the rate of supply of their cadastral maps, and a
small addition to the printing establishment was sanctioned by the Government
of India up to the close ol the current financial year, in order to effect this. The
number of subjects sent in for reproduction by other departments was 1,060, or
only about half the number received last year; while the number of copies
printed was 632,233, or 76,122 less, The aggregate outturn of the lithographic
machines and presses reached the large figure of 1,154,129 printed copies, which
is practically the same as last year, when it amounted to 1,153,816,

Less work was done in the Type-printing Section, the total number of pages
set up being 13,443, as against 14,002 last year and of copies printed, 976,968,
as against 984,189, In the Silver-printing Section also the outturn was less,
there having been smaller demands for the class of work carried on in the Sec-
tion than usual. In the Heliogravure Section a large increase is recorded, the
number of plates photo-etched amounting to 157, or 42 more than last year,
while the number of copies printed from photogravure plates reached the large
total of 88,070, or 29,288 more than last year. This is considerably the largest
outturn yet recorded for the Section, and it was attained without any increase to
the staff or printing power employed. .

The following are the principal items of work on which the office was
engaged during the year ;—

In the Lithographic Branch, considerable progress was made with the new
32-mile map of India, with hills, in six sheets, referred to in paragraph 58 of
last year's Report.  Five of the six sheets are now completed in outline, and of
these, sheets Nos. 3, 4, 5 and 6 were done during the past year. The hills,
which are being drawn in chalk on stone, were completed for two sheets, and a
third hill stone is now in progress. The Railway and Canal map of India, on the
32-mile scale, referred to in last year's report as being almost ready for publica-
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tion, was completed and printed off in March 1go2. A Telegraph map of India,
on the 32-mile scale, has been in progress throughout the year; prools of two
of the six sheets were submitted to the Director General of Telegraphs for
approval, and two others were in hand at its close. A map of India showing the
Railway Mail Service system, on the 32-mile scale, was drawn on stone during
the year in black and eleven colours; proofs were submitted and these have
since been returned with correction and press order. Work on the new Military
map of India, on the 32-mile scale, which has been in hand since_ February
1899, was stopped at the request of the Quarter Master General in India, and an
entirely new map has been put in hand to take its place. In this, the outline
stones prepared for the railway and canal map are being utilised instead of old
and worn-out stones of the old ga-mile map, and the military information is
being shown in red. Six small maps of India were prepared for the Report of
the Census Commissioner in India. A map of the Punjab and Kashmir, on the
16-mile scale, was put in hand and proof of one of the four sheets was submitted,
An Irrigation map of the United Provinces of Agra and Oudh, on the 8-mile
scale, was put in hand for lithography; two sheets are in progress and one
remains to be taken up. About 4o district maps have been dealt with during
the year ; proofs of 14 of these were submitted, and several have been returned
with corrections which are now in hand.

59. In the Photographic Branch, a map of Afgh4nistdn, on the 16-mile
scale, in four sections, with hills in brown, was photozincographed and 1,000
copies were printed off for the Quarter Master General. A Postal map of
Rangoon, on the scale of 1 inch to 1,000 feet, was photozincographed for the
Rangoon postal authorities and printed off. A Route map of the Bengal and
Punjab Commands was photozincographed for the military authorities and 1600
copies supplied, For the Marwar State, a map of Marwarin Deb Nagri,in
eight sections, was photozincographed in five colours and 1,000 copies supplied.
Manceuvre maps on various scales of the country round Meerut, Bareilly,
Fyzabad, Négpur, Maymyo, Mandalay, Jhdnsi, Secunderabad, Neemuch, Mhow,
Nasirabad, Umballa, Calcutta, Shwebo and Benares were prepared for the
military authorities. Of City and Cantonment maps, a map of Aijal station,
on the 24-inch scale, and of the city, civil station and environs of Cawnpore,
on the 12-inch scale, in 15 sheets, were also photozincographed and printed off.
Five Census maps, in colours, of Assam, and three each of Baldchistdn, Bengal
and the Central Provinces were photozincographed and 1,000 copies of each
printed for the Census Commissioners of those Provinces. A considerable
number of sheets of the Madras forest surveys were reproduced and printed oft,
Four hundred and twenty five standard sheets of the Topographical and
Revenue Surveys on various scales were either reproduced as new publications
or reprinted during the year.

6o. The arrival in February 1902 of the new camera, intended for the
reproduction of standard sheets and other large maps in one reversed negative,
as described in paragraph 59 of last year's Report, enabled the Office to intro-
duce a very important change in the methods in use of dealing with such maps.
The old process by which standard sheets were photographed in two or more
sections, the negatives being afterwards printed separately on carbon transfers
to be joined together before being transferred to zinc, has now been practically
abandoned. This method, which has been in use for many years, had serious
disadvantages : it was not only troublesome and slow, but it gave inferior results
and rendered the registration of colour work practically difficult. By taking the
whole map in one reversed negative and printing it direct upon the zinc all these
disadvantages have been removed ; work is turned out mcre quickly and the
results are sharper and free from distortion. The method, now known as
Hellozmcography, by which the reversed negative is printed direct upon the
zinc was worked out in the Office, is entirely novel, and is a decided improve-
ment on any of the older methods. A full description of itis given in the
separately printed Extracts from the Annual Reports of the Survey of India.

61. During the year another important change was brought gradually into
effect by the substitution of the new Vandyke process for photozincography for
the reproduction of the regular cadastral work of the department, The success
‘é’h'Ch has attended the employment of this method for the reproduction of the -

engal cadastral maps led to its being utilised for the Burma sheets also, and
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these are now being traced in the field party office for the purpose. The results
have given entire satisfaction. The rates are much lower than the old cadastral
rates, and the copies are despatched with less delay than formerly. At the close
of the year a large number of sheets which had previously been prepared for
photozincography, and were therefore unsuited for the Vandyke process,
remained to be dealt with, but these will be cleared off by the middle of Febru-
ary 1903. After that time no more cadastral maps will be reproduced by photo-
zincography and consequently a reduction in the strength of the Negative Sec-
tion, on the cadastral side, will take place. [n this connection Mr. Pope points
out that it will not be advisable to effect any large reduction of the Office estab.
lishment generally, as it is becoming urgently necessary to increase the staff of
Lithographic draftsmen, work being seriously delayed by the insufficiency of
drawing power. The want of a small number of additional posts in the lowest
grade of the fourth division is also seriously felt, as at present no means exists
of providing for the proper training of printers and machinemen. Proposals will
therefore be made early next year for a rearrangement of the postsin this
Office with the view of rectifying these defects,

62. In September 1goz Mr. Pope submitted a proposal for the substitu-
tion of electric motors for steam power for driving the printing and other
machines. As the engine which is now in use is showing signs of wearing out,
and has already caused much inconvenience by breaking down on more than one
occasion, a new engine would in any case be required erelong. There is much
to recommend the suggested change. Electricity, when used under the condi-
tions which obtain in this Office, is slightly more economical than steam power,
though its installation would cost somewhat more than the erection of a new
engine. The great advantage would lie in the fact that each machine, having
its own motor, would be independent of the rest and could be switched on and off
whenever required, and consequently there would be no waste of power when it
was not running or liability to a general breakdown and consequent stoppage
of work. Further advantage would be gained by doing away with the shafting
and belting, and with the nuisance caused by the smoke from the Office chimney.
The sanction of the Government for the new installation will shortly be applied
for.

63. Map Record and Issue Office—Work in the Map Record and Issue
Office has, as usual, been unceasing and with difficulty coped with. The staff
sadly requires augmenting, and until this is done delays in the supply of maps,
records, etc,, must be anticipated. The staff must now habitually work overtime
to comply with demands.

64. Two hundred and seventy thousand, two hundred and four maps of an
aggregate cost of R3,07,g05 were issued during the year. Of this sum R14,438
were realized from private sales, - The number of new maps received for publica-
tion was 3,267, of which 3,072 were cadastral sheets. Besides these 4,089
original volumes of records, maps, etc., were issued {rom the office to other
branches of the department and 1,118 were returned back into store.

65. Apart from the question of space available for them, the accumulation
of maps of all kinds is becoming a serious matter, If all our sheets could only
be published in standard form a great clearance would at once be effected,
The old system of surveying country by parganas or main circuits or even by
districts was a most fatal one for storage purposes. It often happens that to
furnish the area comprised in one standard sheet, three or four sheets and
often more of these fragmentary surveys have to be hunted out and supplied,
and the searching for and joining up these complementary sheets, means an
immense amount of labour for our already insufficient staff, which the public,
irritated over delay in supply, cannot understand.

66. The work of clearing out the accumulated bundles of maps from the
roof spaces has been carried on througout the year. Five new racks containing
180 double shelves were constructed by the Public Works Department in a
vacant space, and in these five copies of each of 1,789 non-departimental maps
or old editions have been put away after being flattened out, numbered gnd
checked with the register. The sheets so dealt with are those of the Punjab,
R4jputéna and the United Provinces; and constitute about a third of the total
stock. Thirty-nine shelves were built departmentally and in these the five stock
copies of each of such of the Forest Survey large scale maps which have been
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sorted out, have been stored by provinces, and they will be kept thus separately
in future. ]

67. The most satisfactory task accomplished has been the reconstruction of
the almirahs for the storage of our original sheets. Built originally of dimensions
suitable for the old main circuit maps, sheets of the modern standard size or
larger could only be inserted after folding ; a practice which has been found to
have irretrievably damaged a good many. Entire reconstruction was found neces-
sary, the old material being used as far as possible, Could the whole room have
been dismantled at once and rebuilt afresh the business would have been more
satisfactory, but as only two racks could be dealt with at a time, defects exist
which might under better conditions have been avoided. Though the racks are
larger, there has been no loss of storage room. The racks, formerly open at the
back, have been closed in, as is evident had formerly been the case, and appar-
ently been found unsatisfactory; whether this will again have a detrimental
effect on the paper remains to be seen, but it is a choice of evils, as open—in spite
of poisons and disinfectants—rats, cockroaches, etc., were found to have ruined
many sheets. The doors are continually opened during office hours to allow of
ventilation, and no evil results are apparent so far. The only effective prevent-
ive of the inroads of vermin among such perishable materials seems to be con-
stant inspection.

68. The Government of India having decided that cadastral originals after
publication are to be in future stored at the head.-quarters of Provinces, the
sheets of five districts of Burma (Sagaing, Toungoo, Magwe, Pegu, Meiktila)
and one of the Central Provinces (Raipur) with their connected area state-
ments have been despatched from this office. In addition, the area statements
have been sent of Prome and Bildspur ; the cadastral sheets of the last district
being already with the local authorities. Further consignments will be sent as
soon as sheets can be checked and invoiced, but as no extra staff is sanctioned
for this extra work, some time must elapse before all can be despatched from
the office.

6g. In the Mathematical Instrument Office this year was especially notice-
able for the introduction of the piecework system in the workshops, and for
greater freedom in the management of the budget allotments. Sanction for
these reforms was granted in Government of [ndia letter No. 1621—34-2, dated
17th July 1901, from Revenue and Agricutural Department. Captain E. A,
Tandy, R.E., was placed on special duty and posted to the charge of the
Mathematical Instrument Office in order to carry out the changes and reforms
incidental to the introduction of the new system,

70. Piecework was only commenced at the close of 1901, and had to be
very gradually introduced, so that it was far from being thoroughly established by
the close of the financial year in March 19o2. Notwithstanding this it resulted
in an immediate increase of outturn in the workshops; while the freedom to
engage the requisite additional staft enabled the whole of the serviceable stores
to be rearranged and put into proper order; it is hoped that they may never
again be allowed to relapse into their previous state of confusion, which was due
to the staff having been for a long time very much undermanned.

71. Arrangements were also made for indenting piecemeal on the India

Office for European stores ; that is to say, small indents can now be sent in from
time to time, instead of the whole allotment being expended in a single indent
at the beginning of the year. By this means the indents can be more easily
adjusted to meet the varying requirements of the year, and a great deal of
hurried local purchase of European stores at the last moment can be avoided.
. 72. By observing careful economy in this respect and by relying on the
increased efficiency of the workshops under the new system, the amount spent
on the local purchase of European stores was reduced to R17,793 as compared
with R36,024 in the year before, the latter sum being itself rather less than what
was spent under this head in previous years.

73. It is most desirable that the whole of such savings should be expen-
ded, in accordance with Government sanction, in renovating the large store of
repairable instruments, so as to enable them to be reissued in plice of buying
new ones; but the piecework system was commenced very late in the year, and
the full capacity of the workshops could not be economically devcloped in a
moment. [However, although the workshop outturn was in every respect much
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increased, and in spite of the extraordinary expenditure involved in reorganizing
the stores, a nett saving of R11,319 was effected on the year’s budget.

74. Towards the close of the year the arrangements for sorting and regis-
tering the office correspondencq were remoc}elled to meet the necessities of the
great increase of work in all directions which has occurred in recent years, and
definite arrangements were made for carrying on the work of receiving, packing,
despatching, etc., on a more orderly and expeditious system from the 1st April
1902, The results of these alterations have so far proved most satisfactory.

75. The book value of the serviceable stores in hand at the end of the year
was Rg5,13,547 as compared with R5,36,053 at the end of the previous year.
That of repairable stores was Rz2,30,155,0r 11,056 less than in the previous
vear. Areductioninboth these items is most satisfactory, as the former store is
in many respects overstocked, while the latter has attained almost unmanageable
dimensions in the past, owing to the inability of the workshops to cope with
it. The decrease in the latter store is especially creditable as there was a
very large increase in the value of instruments deposited by public officers; the
value for the year under report being R73,146 as compared with R49,718.  Ifit
had not been for the introduction of the piecework system it would not have
been possible to cope with this large inflow of discarded instruments, and the
repairable store would have been still further increased, instead of reduced, as a
result of the year's working.

76. There was an increased expenditure in the workshops of about R5,000
in labour and R#%500 in material; but as a set-off against this increase
of expenditure there was an increase in the workshop turn-out of nearly six
thousand rupees in manufactures and ten thousand in repairs for store ; and the
large saving on local purchases noted above was made possible, The outside
repair work done for public officers was valued at Rzg,333, which is slightly less
than last year.

Since the close of the financial year on the 31st March this development
has much increased, and a still more satisfactory statement of the results of the
piecework system may be confidently expected at the close of the current year.

77. There was an increase of about ten thousand in the number of instru-
ments issued during the year; the total value being R2,84,719 as compared with
Ra2,77,715 in the previous year.

#8. Considering the all-round increase of work, there was a satisfactory
decrease in the number of instruments indented for from the India Office, the
total value being £4,262. Charges of this kind donot altogeiher lie in the hands
of the management as they depend largely on the demands of outside depart-
ments which have to be met; but it is satisfactory to find that every effort is
being made to reduce them to a minimum,

79. This piecemeal method of examining results can give no more than a
vague idea of the year's progress, but it is the only one available under the
present system. It is hoped that arrangements may be made for exhibiting
the results of the management more clearly by bringing all figures together into
a brief profit and loss statement. At present the profit and loss account is
made out for the workshops alone. This is necessarily a somewhat artificial
arrangement and has been found to have grave defects as a means of indicating
the real state of affairs. The workshop outturn for the year has already been
shown to have developed very considerably, and the profit and loss account
shows gross credits of R1,09,875and a loss of R1,308, compared with a profit
of Rg52 and gross credits of Rg7,205 in the previous year.

80. The Surveyor-General wishes to acknowledge his great indebtedness
to Captain Tandy for the energy and ability he has displayed in reorganising
this office and its work, and also to the Mathematical Instrument-maker and
Assistant Mathematical Instrument-maker Messrs. Theakston and Ferrier for
their whole-hearted zeal in introducing the new system. The change of method
has entailed very hard work on them, but they have cheerfully taken it in hand
and devoted their whole energies to make it a success,

BRANCH OFFICES,

81. The Trigonometrical Branch was under Major S. G. Burrard, R.E.,
Superintendent, Trigonometrical Surveys, up to 1st lebruary, when he was
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appointed to officiate as Deputy Surveyor-General, Revenue Branch. He made
over charge of his duties to Mr. J. Eccles, M.A., who continued in office to the
end of the year. Mr. McA'Fee held charge of the technical offices up to
the 1st December, when Mr. Eccles, on return from furlough, took over
charge and continued in office up to 1st February, when he was relieved
by Lieutenant F. B. Tillard, R.E. Mr. McA'Fee on return from leave on the 3rd
April relieved Lieutenant Tillard, R.E., and continued in cl_mrge to th? close
of the year, Two Professional Papers, No. 5, ' The Attraction of the Himalaya
mountains on the plumb line in India,” and No. 2 of 1go2, “ Account of a deter-
mination of the co-efficients of expansion of the wires of the Jiderin Base-line
Apparatus,”’ were printed and issued. Professional Volume XVI, “ Details of
tidal observations taken during the period from 1873 to 1892 and a description
of the method of reduction,” Synoptical Volume XXIX, ' Great Arc Meridional
series section 8°t018°," and Addendum to Synoptical Volume XXXIII, ** Cutch
Coast series,” were published and issued. Professional Volume XVII, * Electro-
Telegraphic Longitude Operations, executed during the years 1894 to 1896,” is
now in the hands of the binder and will shortly be issued. The usual routine of
map publication was carried on in the Photozincographic section, the greater
part of the work consisting of reproduction of maps for the Forest Department
and standard maps. The usual meteorological observations were continued and
photographs of the sun taken on every day that the sun was visible. In the
drawing section a special set of maps of the country surveyed under Dr. Stein
in Central Asia was prepared. At the urgent request of the Punjab Govern-
ment, district maps of Kdngra and Kullu have been put in hand, but owing to
the small staff of draftsmen, this has necessitated the putting aside of other
important work, such as the level charts and the sheets of the map of India on
the 1—1,000,000 scale. As these exceptional demands are nearing completion,
it is hoped that the regular work of the section will soon be resumed. Three
officers of the Imperial Service, Lieutenants F, B, Tillard, R.E., R. H. Thomas,
R.E. and L. C. Thuillier, 1.A., went through a practical course of trigono-
metrical, topographical, and astronomical work, and seven sub-assistant superin-
tendents of the Provincial Service were put through a course of topographical
surveying, levelling and mapping.

82. The offices of the Forest Surveys, Bengal Presidency, were under
the superintendence of Major P. |. Gordon throughout the year, and were
employed as usual on correspondence and accounts, computations, area statee
ments, the mapping of field surveys, the compilation of working plans and
other specnfll maps, and the up-keep of the map records of the Forest Depart-
ment. During the year 284 maps have been sent to press and 298 have been
published, including 10 working plans and other special maps, On the 3oth
September over 400 maps were in different stages of progress and 178 were in
press. Four thousand seven hundred and four printed maps have been distri-
buted, of‘which 3,219 were coloured and 2,053 were mounted in book form,

_ The inconvenience and unsuitability of the present Forest Survey office
having been brought to notice, Government has sanctioned the erection of a suit-
able fire-proof building in the compound of the Great Trigonometrical Survey
office at Dehra Diin as a permanent office for the Forest Survey Branch and
for storing the rapidly increasing maps and records, \Vhen the building is
ready, it is proposed that the custody and issue of all forest survey maps
should be in charge of the Superintendent, Forest Surveys : this should form
a considerable relief to the already congested condition of the Map Reccrd
and Issue Office at Calcutta.

83. The North-West Frontier Drawing Office.—Under the superintendence
of the officer in charge No, 15 Party this office was employed as usval at Mussooree
on trans-frontier compilation and a certain amount of miscellaneous work for the In-
telligence Depa'rtment. A commencement has also been made with the compila-
tion of the frontier sheets of the new map of “ India and Adjacent countries " on
the scale of e+ OiX sheets of this are in hand, some of them being nearly
completed. A good deal of trouble is experienced in making an intelligible re.

m“:;i:n of the intricate hills which are surveyed in full detail on the larger scale

Oou
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LOCAL DRAWING OFFICES.

84. These have been established for the purpose of compiling one-inch
topographical maps from the cadastral surveys that have recently been carried
out in various Provinces.

In the United Provinces one is located at Naini Tal, one in Bengal at
Calcutta, and one in Assam at Shillong, all in charge of the Superintendents of
Provincial surveys in those Provinces. )

The maps so obtained are published as preliminary editions and require
revision in the field and completion of topography when establishments for the
purpose are forthcoming,

Similar drawing establishments exist inthe Punjab, and Central Provinces
where revision surveys are in progress, these establishments being integral
portions of the parties carrying out the revision surveys. The cadastral surveys
by local agency arereduced by pantagraph to the 2-inch scale on to plane-
table sections, which are then tested in the field, and all topographical details
omitted by the local surveys are filled in and completed for the standard maps.
The outturns of these drawing offices are detailed in the reports in Part II.

The drawing offices for the compilation of geographical maps on the North-
Western and North-Eastern Frontiers of India and Burma were employed as
usual at Mussooree and Bangalore.

ESTABLISHMENT.

85. During the year under report the Department has lost the services of
one officer of the Imperial Service.

Mr. A. E. Spring, Deputy Superintendent, 1st grade, died at St. Kilda,
Australia, on the 2nd September. Prior to his appointment in the Survey of
India Mr. Spring was attached to the Bombay Revenue Survey from August
1881 to February 1891. On joining this Department he was posted to Burma,
where he was attached to and held charge of Revenue Survey operations there.
His health having broken down he was attached to the Head-Quarters Offices
from 18g6.

86. In the Provincial Service the Department has lost the services of seven
officers during the year, vis., by the retirement of Messrs. W. Stotesbury, R. B.
Smart, J. Connor, A. J. James, G. W. Jarbo and Munshi Yusof Sharif, Khan
Bahadur, and by the death of Mr. J. Murphy.
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PART JII.

THE OPERATIONS OF THE SEVERAL FIELD PARTIES,
TRIGONOMETRICAL SURVEYS.,
INDIA TRIANGULATION.

No. 24 PARTY.

87. The party remained under the charge of Lieutenant H. Wood, R.E,,
except from 19th May to 19th July, when he was on examination leave, during
which period Lieutenant H. McC. Cowie, R.E., held charge.

88. The party left recess quarters at Mussooree on October 14th and
reached Pakdkku, Upper Burma, on November 1oth. The programme for the
season was to complete the Manipur Minor Meridional series and to close it on
to two stations of the Burma Coast series.

89. Observations did not begin till December 2nd owing to the distance
of some of the stations from Pakdkku, but the work,was, after several delays,
satisfactorily completed on March 8th. The mean difference between the 2
values of the closing stations are 0”186 in latitude 0200 in longitude and
6”147 in azimuth. Considerable difficulty was experienced in crossing the
Kyaukpyu Yomas owing to the absence of inhabitants and paths. About 1,000
square miles of hitherto unsurveyed country was sketched on the 3-inch scale by
Lieutenant Wood.

go. The party reassembled at Akyab and, proceeding v:4 Calcutta, reached
recess quarters in Mussooree, where the office reopened on 14th April 1902,

91. Messrs. Troughton and Simms' 12-inch Theodolite No. III was
employed and measures were taken, as in previous seasons, on 4 zeros,

The season’s outturn of work was as follows :—

Minor Triangulation.

Number of stations newly fixed . . . . . 10
Number of figures completed . . . . . . 10
Length of series completed in miles . . . . . 148
Area of triangulation in square miles . . . . « 2,800

The mean triangular error, was 1762,
92. The Superintendent, Trigonometrical Surveys, inspected the party in
recess quarters on Iath September 1goz.

TOPOGRAPHICAL SURVEYS,
LOWER BURMA,

No. 3 PARrTY.

93. Mr. Litchfield remained throughout the year in charge of this party,
which left recess quarters at Bangalore on the 1st November, and com.
menced work in Burma between the 15th and 20th idem. The field season
was closed on the 20th May and the office opened at Bangalore on the 6th of
June 1goz.  The party was divided into four camps : the head-quarters camp
at Prome, camp No. I in the Pegu and Hanthawaddy districts, camp No. Il
in the Thayetmyo district, and camp No. IIl in the Toungoe district, each
under a Provincial officer.
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94. The programme of work for the season comprised—

(a) The triangulation of parts of standard sheets Nos.. 75, 76, 113
and the whole of 157. '

(8) The detail survey on the 1-inch scale of the unsurveyed areas of
sheets 115, 159, 206, 207 and, if possible, 164.

(¢) The detail survey on the 2-inch scale of the unsurveyed areas in
sheets 253, 254, 255, 261 and 262.

(d) The revision of the cadastrally surveyed areas in sheets 253, 254 255
and 262. ’

With the exception of the triangulation under (2) and the topography of
a part of sheet 206 under (4) this programme was adhered to and successfully
accomplished, As it was possible and more convenient to survey the areas in
sheets 253, 254 and 255 on the 1-inch scale, this scale was adopted instead of
the 2-inch as originally proposed. The triangulation under (a), not being
urgent, was abandoned in favour of that required for the revision of the cadas-
trally surveyed areas of sheets 253, 254, 255 and 262.

A certain amount of traversing not included in the programme was also
undertaken in these sheets,

95. The outturn for the field season is as follows :—

204

Sq. miles.
Detail survey on the 1-inch scale . . . . . 1,905
Revision " " " . . . . . . 1,0433
Detail " 2-inch ,, . . . . . « 350
Triangulation [or revision survey . . . . . 1,530
. square miles . . . . . . N &1
Traversing {li?xmr miles . . . . . . . gs

This outturn compares favourably with that of previous seasons and
excluding the revision survey of 1,048 square miles is over 1,000 square miles in
excess of that of last year.

In the area topographically revised a few traverse stations (village trijunc-
tions) pagodas, etc., in each sheet were trigonometrically fixed to check “their
positions geographically and to provide heights; some new roads, forest bound-
aries and hills were added, and the revision or supplementary surveys of the
Land Records Department in progress at the time, were utilised.

The spelling of the names m both the field sheets and published sheets
was corrected by the Translator to Government in the Burma Secretariat, an
arrangement made by the Director of Land Records,

‘The completion of standard sheets 259, 260, 261 and 262 brings the
2-inch surveys to a close and, in future, the remainder of the country will be
surveyed on the 1-inch scale.

96. The total expenditure of the party is Rgo,184 and the cost-rates per
square mile are as follows : —

R

Detail survey on the 1-inch scale . . . 268
" " 2-inch ,, . . . . . 725
Triangulation for revision survey . . . . s 5%
Traversing [or 2-inch and 1-inch survey . . 373

It is not possible, if the triangulation be excepted, to work out a rate for
the revision survey as this work was undertaken by various men at odd times
during the progress of their other work, and much assistance was given by
the Land Records Department in localities in which their revision survey was in
progress. The triangulation, with the exception of about 170 square miles, was
undertaken only for the revision survey. Its cost, R5'5 per square mile, may
therefore be debited to this survey.

The cost-rates are comparatively low, and are nearly half of those of last
year, while the total expenditure exceeds that of last year by only Rjoo. But
in considering cost-rates in Burma, particularly in Lower Burma, it should
always be remembered that the conditions under which work is carried on are
very unfavourable, and that interpolation and sketching with the plane-table,
generally possible elsewhere, are here nearly always impossible.

97. The season on the whole was a healthy one, and most of the country
worked over, as expected, was comparatively dry and healthy, The establish-
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ment suffered somewhat in the early part of the season particularly in Wanet-
choung in the Hanthawaddy district, in the Minddn Valley of Thayetmyo dise
trict and in the Toungoo district. From Wanetchoung one of the sub-surveyors
was sent back to India early in January and the party lost his services for the
remainder of the season. The Toungoo detachment suffered most; one sub-
surveyor was ill throughout the season and all the men were in hospital at one
time or another. As proposed in paragraph 89 of last year's report the med{cal
authorities in Lower Burma were consulted with a view to ascertaining the earliest
date on which it may be considered safe to take the field. From the replies
received it appears that the date both of taking and of closing the field will vary
with the locality in which it is proposed to work. Several precautions are recom-
mended such as extra clothing, the use of mosquito nets, boiled drinking water
and daily doses of quinine, nearly all of which, in the case of a large establish-
men* widely scattered without close and continuous personal supervision, 1t is
impossible to adopt. Every precaution, however, will be taken to protect the
establishment from unnecessary risks. Experience seems to confirm the view
that, except perhaps in the dry zone, the health of the party will be good or bad
according as the time is late or early at which it takes the field. Asa part of
the area to be surveyed in 1902-03 is low and swampy it is proposed to take
the field this year a month later than usual. ' .

8. In Toungoo district the ground surveyed lies between Latitude 5% and
Longitude 5= and is composed of low hills of an average height of about 700 feet,
and the streams, which all contain water, have generally a very gradual fall. It
is occupied by a few Karens whose chief occupation is that of faung-ya (hill
cultivation). ~ Their camps consist of a [ew bamboo huts which are removed
every year to the new area to be cleared and cultivated. The deserted areas are
immediately overgrown with a dense crop of bamboos, Most of the big trees
have been removed or destroyed and are replaced by bamboos on the hills and
tall grass on the flat river banks. But there are still fairly large areas of ever-
green forest with a close undergrowth of shrubs, cane and creepers. Owing to
this and to the quantity of water the climate is moist and unhealthy. Many of
the sandstone boulders contain minute fossil shells.

In the Pegu and Hanthawaddy districts the country surveyed lies between
latitude Y% and longitude %, and is all hilly except in the valley of the
Nagamoyeik creek, the banks of which are occupied by several large villages
with extensive paddy fields, This creek lower down is known as the Pazun-
daung creek. The average height of hills is about 350 feet above sea level.
They are not so thickly wooded as those in last year’'s work, In the whole area
surveyed this year there are only two trigonometrical points owing to the
uniform level ot the hills. Consequently, as In previous seasons, the contours
do not rtepresent any fixed vertical interval. The work is based entirely on the
traversing executed by the Revenue Survey and by No. 20 Party supplemented
by a little done by this party. As the traversing of the first two parties was
done several years ago, most of the stations had disappeared ; but a sufficient
number were found, by chaining along the old lines (a slow process), to enable
the work to be done.

In the Thayetmyo district the area surveyed completed standard sheets
115, 159 and 207 and a little of 206. A description of the country has been
given before and need not be repeated. The survey was based partly on traver-
sing done by No. 20 Party, but chiefly on the triangulation executed by this
party in 189g-1g0o0.

99, The drawing of the standard sheets has made satisfactory progress this
year. but is still in arrears. Sheets 259, 260 and 261, are nearly ready for the
press. These have been drawn in one colour for reduction to the t-inch scale ;
sheet 262, of which the survey was completed this year, will be compiled and
drawn in the Calcutta Drawing Office. Of the Toungoo 1-inch survey, sheet
253 will be drawn and compiled in Calcutta, and sheet 254 is in hand, but it is
improbable that it will be completed this year and 255 is not taken in hand.
Of the other 1-inch standard sheets 160, 161 and 162 are in the press; 117,
118, 119 and 120 are complete and under examination ; 115 and 163 are in hand

and will be finished by the end of the recess, 159 too is in hand but will
probably not be finished.




24 PART II.

100. The programme for 1902-03 is as follows :—

(a) The triangulation and traversing of the unsurveyed areas in sheels
311 to 215, 164, 165 and 166.

() The detail survey on the 1-inch scale of the unsurveyed areas in
sheets 205, 206, 164, 165, 166, 211, 212, 213, 214, 215,

{(¢) The topographical revision of the cadastral and provincially sur-
veyed areas in sheets 204, 205, 206, 211 to 215and 164, 165,
166, This involves a certain amount of triangulation to be under-
taken expressly for the revision.

101, The party was inspected in the field by Major Burrard, officiating
Deputy Surveyor-General in the Thayetmyo, Prome und Hanthawaddy districts
between the 17th and 26th February, and at Bangalore by Major Longe, Offi.-
ciating Surveyor-General, and Major Bythell, officiating Deputy Surveyor-General,
between the 3oth August and 4th September. Major Gordon, Superin-
tendent, Forest Surveys, visited the office at the same time.

UPPER BURMA.

No. 10 ParTy.

102. Captain F. W, Pirrie, I.A., was in charge up to the 6th June 1902,
when he proceeded on leave and Lieutenant A. A. Mc.Harg, R.E., held charge
of the party for the remainder of the year,

103. The party left recess quarters at Bangalore for the field on the 13th
November and had all left Mandalay (the field base) for their ground by 24th
November 1901,

The survey operations were of the same nature as those carried out in
the previous year and consisted in revising the topographical detail on the 1-inch
reductions which have been made from cadastral surveys in the Meiktila, Magwe,
Myingyan, Yamethin and Minbu districts and completing the sheets as topo-
graphical maps.

The officer in charge and his senior assistants thoroughly tested on the
ground the work of the surveyors employed on revision survey.

104. The outturn for the field season was as follows : —

Square miles.

Triangulation . . . . . . . . . 3,842
Revision survey, . . . . . . . . 4,100
Maymyo revision survey ., . . . . . . 19'18

The cost-rates per square mile were as follows :—

R a p
Triangulation . . . . . . . . 1012 o
Revision sutvey 14 5 9

105. Triangulation was carried out in the Minbu, Myingyan, Pakédkku,
Magwe, Katha and Upper Chindwin districts, The revision survey comprised
an area of 4,100 square miles and includes standard sheets 153, 154, 155, 156,
200, and parts of sheets 202, 203, 241, and 243.

Owing to the very intersected and cut-up nature of the country as well as
to the very large amount of scrub-jungle, a great deal of care and supervision
was necessary in carrying out the work.

106. The area surveyed this year is slightly larger than that of last year, but
this is accounted for by the fact that no new detail survey was taken up this
year and the whole of the survey was revision work, whereas last year the work
was partly new survey and partly revision.

107. On the completion of the work in the field two detachments of four
sub-surveyors, each under two Provincial officers, were formed for the purpose of
revising and bringing up to date the Maymyo City survey. This was completed
in about a month. The party left Maymyo on the 6th June for recess quarters
at Bangalore.

108, The health of the party in the field was fair. One soldier-surveyor
suffered from fever throughout the field season and had to be sent on 6 months’
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siok leave before the party left the field. Two other sub-surveyors were obliged
to proceed on 3 and 6 months’sick le:ave from recess. There were some cases
of fever and dysentery among the menials. Three deaths occutred and one man
was drowned. ) . ) '

109. During recess the computations of those portions of the triangulation
ed for next season’s work were completed. Standard sheets 153, 154, 155,
156, 200, 201, 248, 296, were completed and sent to Calcutta for publication,
while the data for fair drawing standard sheet 241 were sent to the Calcutta
Drawing office. )

i10. The programme for the next field season is as follows :—

The triangulation of standard sheets 145, 146, 149, 150, 192, 193, and 194
and the completion of the secondary series connecting the Great Trigonometrical
Mandalay meridional series near Katha with the secondary Great Trigonometri-
cal Manipur meridional series near Kindat for the future extension of topogra-
phical triangulation and to provide stations and points for the Forest survey
traverses between those Great Trigonometrical series.

As a matter of secondary importance a connection will be made with
No. 14 Party’s triangulation west of Fort White and other existing triangulation
near Kindat.

The detail survey on the t-inch scale, partly revision and partly new, of
sheets 110, 111 and 1312, 151, 198 and 199.

111. The party was inspected by the Officiating Surveyor-General during

recess.

requir

UPPER BURMA.

Nos. 11 AND 21 PARTIES.

112. As was mentioned in last year’s report, Nos. 11 and 21 Parties were
amalgamated by order of Government, and Mr, P. J. Doran was in charge of the
combined parties throughout the year,

113. The party left Bangalore at the end of October, and after some delay
reached the -scene of operations about the 15th of December, the last man
taking up work about the end of that month. They returned by the end of May.

114. The country surveyed in detail on the one-inch scale was that portion
of the Southern Shan States situated on the western side of the Salween river
lying between latitude 20° 15" and 21° 15". It was for the most part very
hilly and covered with jungle and was fairly populated averaging a village to
every 4 miles. The cultivation, mostly faung-ya (hill cultivation) producing
sufficient for local consumption both in cereals and vegetables, Oranges and
limes are plentiful and trade in them is brisk for two or three months of the year.

115. The work completed during the season under report is—

Sq. miles,
Triangulation for 1-inch scale survey , . . . . 1,489
» " * ” " " . . . - . 3,740
Detail survey on the 1-inch scale . . . . . 2,663
" " I ' " . . 2,561

The cost-rates per square mile were as follows :—

R a p.
Triangulation for 1-inch scale survey . . . . 10 6 ¢
» 1 * n,ooo»n in . . . 2 2 8
Detail survey on the 1-inch scale survey . . . . 23 4 2
» ” ” } " » ”» . . . . 3 1t 4

The area surveyed on the one-inch scale comprises sheets 440 to 443 and
the ground to the west of the Salween river in sheets 510 to 512, and on the
quarter-inch scale, the ground to the east of the Salween in sheets 506 to 508
and 510 to §12.

The country triangulated for the one-inch scale lying in sheets 389, 443,
444 and s13, in its natural features resembled much the ground surveyed in
detail. The hills are higher and the low ground very broken, all covered with
dense jungle—the low ground particularly being overgrown with brushwood and
high grass,
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The work, both topography and triangulation, is very satisfactory consider-
ing the obstacles and difficulties which had to be overcome.

116. The loss of time owing to the detention for 12 days on account of 3
suspected case of plague has contributed somewhat to raising the cost which
is slightly higher for the one-inch detail survey this year than that of last year,

117. The work was rigidly tested and the men were constantly visited
during the season. Difficulties were solved with the surveyors present and their
errors shown them on the spot. The work has proved very good.

118, During the recess the party has completed the fair drawing for public-
ation in two colours of all the one-inch work surveyed during the season. The
computation of the triangulation has also been finished and the results are satis-
factory, The only arrears consist of the triangulation charts of the parties, and
these are being pushed on so as to be out of hand as quickly as possible,

The health of the party was not so good as in previous years; there were
several cases of fever and dysentery, some very sudden and severe. There was
one death among the menials.

119. The following programme has been sanctioned for the coming
season :—

Detail one-inch survey of sheets Nos. 389, 444 and the country falling to
the east of the Salween river in sheets Nos. 510 to 512.

Triangulation in sheets 513, 567 and 563 and in portions of 569 and 6oy
up to the Shan-Siam boundary.

120. The party was inspected by the officiating Surveyor-General on 28th
and 2gth August 1602, who expressed his satisfaction at the state of the work.

SIND.

No. 12 PaRTYV.

121. The operations during the year under report were in continuation of
those of the previous season, Mr. C. F. Erskine remaining in charge of the
party. )

122. The following programme was completed :—

(a) Net work of secondary triangulation in two blocks, one covering the
whole of the desert of the Khairpur State lying west of the Nira
river, and the other covering the desert in the Shikdrpur district.

(6) Village boundary traverse survey in portions of sheets Nos. 41, 43,
43, 44, 45 and 46, together with area of about 300 square miles in
the IChairpur State, where the village boundaries are not demar-
cated.

(c) The detail survey on the 2-inch scale of portions of sheets Nos. 41,
42, 43, 44, 61, 62, 63, 64, 65, 80, 81, 82 and 83.

(d) The detail survey on }-inch scale of the whole of the desert of the
Khairpur State was also completed.

123. The recess office at Kurrachee was closed on the joth October 1gor,
and the party assembled at Rénipur on the sth November.

124. The traversing in British territory consists, as in former years, of a
village boundary survey with offsets, and in the Khairpur State, where the village
boundaries are undemarcated, of a series of main and sub-circuits divided into
blocks by connecting lines. There were 73 main circuits measured, g sub-cir-
cuits and 334 village circuits,

The angular work was checked by observations for azimuth at 6o stations
on main and sub-circuits, the average angular error per station being *34”.
The linear measurements amounted to 2,125 miles, and were checked by 17
connections with the stations of the minor triangulation executed by this party
and with some stations of the Sehwan secondary series,

The average correction per 1,000 links was o°4 link, No permanent marks
were laid down at traverse stations but the marks erected by the revenue author-
ities to demarcate village boundaries have been utilized, and the angles of
village boundaries have been fixed by offsets. In addition to the foregoing
traverse operations 34 bench marks laid down by the Railway Department were
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connected with the traversing ; this involved observations at 36 stations and zo}
miles of chain measurement. The cost of the traverse survey amounts to
R14'9 per square mile. ) ' .

125. The area surveyed in detail on the 2-inch scale amounts to 1,597
square miles, giving 56 plane-table sections. The survey was carried out entirely
by interpolation with the exception of a strip on either bank of the Nira tiver
where owing to the density of bahul jungle the chain had to be freely used ; it
was tested from 1,150 2z sétu fixings, and was car_ned out gnder the direct super-
vision of the officer in charge. The cost of detail survey is R17 per square mile.

126, The survey of the desert of the Khairpur State on 3-inch scale was
completed during the field season. The area surveyed amounts to 4,556
square miles, giving 14 plane-table sections. o

The survey was carried out entirely by interpolation, it was tested from 329
in ‘situ fixings. The cost of the survey is R3-1-0 per square mile.

127. Field work closed by the end of March and the party returned to
Kurrachee for recess. During recess the fair mapping of the entire area surveyed
in detail on the 2-inch scale was completed.

The mapping comprised 32 quarter sections. They were drawn on the
2«inch scale for reduction and have all been despatched to the Trigonometrical
Office, Dehra Diin, for publication. The fair maps of 3-inch work are all in hand
aud will be sent to Dehra Din on the completion of drawing for reproduction
and publication,

The triangulation and traverse charts of sheets 41, 42, 43, 61, 62, 63, 64,
8o, 81, 82, 97, 98,99, 100, 101, 102, 112 and 113 have been drawn, All the
charts with the hsts of co-ordinates have been despatched to Dehra Ddn.

128. Next season’s triangulation and traversing in advance will be taken up

in sheets 34, 35, 36, 45, 53, 53, 54, 55, 56, 65, 72, 73, 74» 75, 76, 92, 93 and 94.
Detail survey will be carried on in sheets Nos. 24, 25, 26, 42, 43, 44,

43, 46, 78, 79, 8o, 81, 82, 95, 96, 97, 98, 99, 100, 112 and 113.
129. The party was inspected by the Superintendent, Trigonometrical

Surveys.

UNITED PROVINCES OF AGRA AND QUDH.
No. 14 PARTY,

130. In October 1901 this party was transferred from the Lushai hills 1o
commence the topographical survey of districts Allahabad, Fatehpur and Cawn-
pore on the scale of 2 inches = 1 mile, and was placed under the charge of
Mr. R. B. Smart, who handed over to Captain C. W. H. Symonds on his return
from furlough on the 20th March 1902. The former retired on superannua-
tion pension on 28th June 19o2.

131, The party assembled at Allahabad on the 25th October. Owing
to the hostile attitude of the people (arising from their superstitions regard-
ing plague) it was found advisable, in consultation with the Collector of
Allahabad, to close the field work on the ist April and return to recess
quarters at Mussooree, where the office was opened on the 17th April,

It was decided that the traverse survey should be of such a permanent
nature that it might be utilized not only as a basis for the topographical survey.
but also for any cadastral survey which, at some future date, may be initiated
by the Government of the United Provinces of Agra and Oudh.

132. The following statement gives a summary of the work done and the
cost-rates :—

DISTRICT ALLAHABAD.

ToPoGRAPHICAL SURVEY

. Trav NG.

DUMARCATION AVERSING 2-INCH = T MILE SCALE.
Scluare Cost per quare Cost per Square Cost per
miles. square mile. miles. square mile. miles, square mile.

R a p. R a R a p
2,066 3 2 2 1,088 30 3 10 203 16 6 10
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133. The area traversed consisted of the whole of the Allahabad .district
with the exception of a portion of #aksil (archana and the whole of Zaksil Meja,
The traverse of these latter areas and of Allahabad city was abandoned owing
to the prevalence of plague.

Latitude 25° 15’ o .
ongitade 81°545' 5 and observations

for azimuth were made at 308 stations. The average correction applied
to the angular work was 4+ 1 minute in 12 angles and — tminute in 17 angles,
Connections were made to g stations of the Gurwdni and the Kardra meridional
series, the resulting error per linear mile being 2'3 feet. On comparing the
direct distance according to the Great Trigonometrical Survey and that arrived
at by traverse between Ganeshpur, a trigonometrical station of the Gurwéni meri-
dional series, and Singraur of the Kardra meridional series it was found that
the error per mile in a distance of 33'1 miles was as small as 4021 of a foot.

134. The area traversed, namely, 1,088 square miles, was divided up into
8 main circuits and 7 river blocks ; this was again subdivided into 87 sub-cir-
cuits, The above area contained 3,030 villages.

In order to facilitate a cadastral survey on the 16-inch scale, should one be
taken up at some future date, 1,488 sub-traverses were run. The stations were
marked as follows :—

The origin of survey adopted was

Stones . . . . . . . . . « 14,799
Cylinders , . . . . . . . . . 12,878
Pakka trijunction points , . . . . 4,511
Pegs . . . . . 332

Pakka pilla-rs . . . . . - L1731

34,251

In order to ensure the permanency of the demarcation, stones were
embedded at each trijunction and also at the end of each jewab station. Further,
when trijunction points were more than a mile apart, two stones, at a convenient
distance apart, were embedded on the boundary of the village. During the
coming field season it is in contemplation to embed stones at the starting
and closing points of all sub-traverses, and when these are a mile or more
apart, 2 stones on every mile of sub-traverse. This will undoubtedly ensure
the permanency of the traverse survey, but will considerably raise the cost-
rates, In Government of India letter, No. 730 of gth May 1902, it was decided
that thz actual cost of demarcation will be chargeable to Provincial Revenues.

All the traverse computations have been completed together with the
computations of secondary triangulation and intersected points which remained
in arrears when this party was transferred from the Lushai hills, There are now
no arrears.

135. The area topographically surveyed on the 2-inch scale was carried
out by a small establishment of 4 men. The area completed amounted to 203
square miles. The outturn is small, but this is accounted for by the fact that no
traverse data were available until the end of December 19go1. The above area of
203 square miles is mapped on 7 plane-tables, which contained 101 plane-table
fixings per square mile. The work was tested by 56°96 linear miles of test lines.

136. The country traversed is for the most part flat and highly cultivated.
In the southern portion of the district, where it touches the Rewah State,
the ground is broken, and for this reason the chaining was considerably impeded.

137. The health of the establishment throughout the field season was
excellent in spite of plague. One menial died of dysentery.

138. The programme for the ensuing field season is as follows : —

(1) Traverse of about 2,000 square miles in districts Allahabad and
Fatehpur.
(3) Topographical Survey on the 3-inch scale of about 2,000 square miles
in Allahabad district.
(3) Survey of Allahabad cantonment on the scale of 12 inches = 1 mile,
and the bazars on the scale of 100 feet = 1 inch.
139. The party was inspected by the officiating Deputy Surveyor-General
at Allahabad on gth November 1901 and by the officiating Surveyor-General at
Mussooree on the 5th August 1goa.
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NORTH-WEST FRONTIER,
No. 15 ParTy.

140. Mr. E. A. Wainright held charge of the party during the year under
report. Captain G. A. Beazeley, who had been attached to the party, was
wransferred to the charge of No. 18 Party and Lieutenant A. A. Crookshank
proceeded on six months' sick leave. )

141. The party was divided into the following detachments :—

1. Kashmir and Gilgit Agency under Mr. H. C. H, Cooper.

2. Frontier work under Lieutenant A. A. Crookshank, R.E.

3. Cantonment surveys under Mr. McHatton.

4. Sind and other surveys under Mr, G. A, Knight.

5. Settlement traversing in Baldchistin under Ahmed Ali Khan, K.B.

Besides these detachments, several members of the party were from time to
time employed on special work.

142. The programme submitted in last year’s report has been fully carried
out. In Kashmir a further total of 2,786 square miles of }-inch topography
was added in sheets 41 and 46 of the Trans-Frontier standard sheets, including
a revision survey undertaken in sheet 43. The Khdgan sheets are also being
revised to admit of including this work with that of the present Kashmir survey
in sheet 39 now being drawn for publication, and some triangulation was carried
out by Mr, Cooper in the Khigan valley. The cantonment and bazars of
Cawnpore, Jhansi, Nowgong, Bareilly, Lucknow, Agra, Meerut and Fatehgarh
have been completed. In Sind the 1-inch topography of sheets 6, 7, 23-W,,
24 and 25 was completed, as also the triangulation of sheets 3, 4, 5, 21-W, 22-W.
The traversing for settlement surveys in Balichistdn was carried on as before.

143. In the summer of 1go1, Captain Beazeley, who was triangulating in
Kashmir, was instructed to make a survey of the Satshe Glacier near Astor,
using a Bridges-Lee photo-theodolite instead of a plane-table. He first
triangulated the ground and then took the necessary photographs, subsequently
plotting the map at Mussooree.

The result, as illustrating the value of the method, is by no means a
success; the operation of plotting from the photographs was a most lengthy
and laborious work, and when finished, in many ways fell far short of a plane-
table survey which would have been completed in one-tenth of the time. Many
features, such as huts and paths among the hills, did not show at all in the pho-
tographs, and so are entirely omitted from the resulting map. This is not the
fault of the surveyor but of the system.

144. During the year a large amount of fair drawing has been got through.
The fair drawing of the cantonment and bazar plans of Nowgong, Bareilly and
Jhénsi are ready, and during the winter months the drawing of these surveys will
be brought up to date. The fair mapping of Sind sheets is well in hand and
by the end of the year it is hoped there will be no arrears of drawing with the
exception of the Kashmir sheets. The computations of cantonment traverses
have been checked and bound in volumes and the Sind triangulation computed
and ready for this season’s plane-tabling.

145. The total outturn of the party is as follows :—

Sq. miles.
Triangulation in Kashmir . . . . . . . 183
" » Sind . . f . . . . 1,215
" » Balichistan . . . . . . 54
Detail survey -inch . . . . . . . . 60,450
3] * " . . . . . . - . 5,151
" i, . . . . . . . 2,787
" I, . . . f . . . . 1,666
Acres,
Cantonment surveys tz-inch . . . . . . 26,095
” no 48 . . - . B46
" ”» 60 » . . . . . . 119

146. The party lost several khalasis from dysentery and fever, and the
health of the Sind detachment was bad throughout the winter.
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147. The programme for the ensuing year includes the continuation and
completion of the 1-inch topography in Sind contained in sheets 3, 4, 5, 20-W,
21W., 22 and 23-W., and the large scale plans of Chakrata, Umballa, Meean:
Meer, Peshdwar, Ferozepore and Mooltan are to be undertaken. As the demand
for the cantonment surveys under the new Cantonment Act is a much lzrger one
than had been expected, it has been determined to temporarily postpone further
work in Kashmir and concentrate the strength of the party as much as pos-
sible on the cantonment surveys.

148, The recess office of the party was inspected by the officiating Sur-
veyor-General.

PUNJAB.
No. 18 PARTY.

149. Lieutenant A, A. McHarg, R.E., was in charge of the party at the
commencement of the year under report, until the 28th October, when Major
W. J. Bythell, R.E., rejoined from a month’s privilege leave. Major Bythell
retained charge until the 13th May 1902, when on appointment as Officiating
Deputy Surveyor-General he handed over charge to Captain G. A. Beazeley,
R.E., who retained it until the close of the year. Lieutenants R. H. Thomas,
R.E., and L. C. Thuillier, I.A., were attached to the party frem the gth April
until the 6th August 1902, and during this period they underwent a course of
instruction in 2-inch plane-tabling in the Simla Hill States.

150. The work of the party was considerably changed from the purely
topographical operations which had hitherto formed its programme. In general
terms, the new work of the party may be briefly described as follows :—

(1) The utilization of the existing large scale patwarss’ maps to form
one inch topographical maps by a process of compilation and
revision in the field.

(3) The execution of riverain surveys in order to allow of the determina-
tion of riverain boundaries at any future time,

In carrying out the first of these, the system formerly carried out by
No. 1 Party between the years 1884-8g in the Punjab plains was reverted to. In
this system, traverses are run over the district connecting the trijunctions of
villages and the marked ends of village base lines. Thesetrijunctions and base
lines are then plotted on to plane-table sheets on the 2«inch scale. The patwaris’
maps on the 24-inch are thenreduced by pantograph to the 2.inch scale and the
reduced maps fitted village by village on to the plotted plane-table sheets, being
adjusted in proper position by means of the trijunctions and base lines already

lotted.

d These plane-table sections are then examined in the field, if necessary cor-
rected and any topographical detail added which may have been omitted from
the patwaris’ maps.

From these plane-table sheets standard sheets are drawn on the 2z-inch
scale for reduction and publication on the 1-inch scale,

151. On the abolition of No. 1 Party in 1890, the following seven districts
had been already traversed and were ready for map revision :—

Lahore. Sidlkot,
Amritsar, Gujrit.
Gurdéspur, Gujranwila.

Shahpur (plains portion).

As mentioned in paragraphs 292-294 of last year's General Report, travers-
ing was completed' by the Punjab traverse detachment in the Gugera and
Dipélpur and a portion of the Pakpattan fa/si/s of the Montgomery district and
field sections had been prepared from the traverses. [t was therefore deter-
mined to commence the revision survey in the Montgomery district.

This portion of the field work, vs5., the testing in the field, and inser-
tion, of all topographical details on the reduced and congregated patmaris’
maps was successfully carried out, in the Gugera and Dipdlpur ¢ahsi/s of
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Montgomery and the Chunidn fa/sil of Lahore over an area of 3,000 square
miles by a detachment of 11 plane-tablers under the charge of a Provincial
officer. . This detachment was at work in the field from the 15th November 1go1
until the 2oth April 1902. ] . o

152. The traverse work of the party, in preparation for future revision work,
consisted of the completion of the traversing in the P&kpattan falkszl of the
Montgomery district, which had been commenced the year before by the
Punjab traverse detachment. This work was completed by nine traversers under
the charge of a Provincial officer by the end of December 1901, and comprised
an area of 188 square miles.

153. Riverain Surveys.—For the execution of these, traverses are to be
run along the high banks of certain selected rivers with a view to the pre.
paration of riverain maps showing the disirict boundaries which lie in the river
beds, and from which maps, the correct position of any district boundary mark
or trijunction which might be washed away, could at any subsequent time be
redetermined.

On this work 11 traversers were employed under a Provincial officer.
The portion completed with a main teaverse on either high bank, well removed
from any river action, extended from the Lahore-Amntsar boundary on the
Sutlej, down that river, and the rivers Chenab and Indus to the Sind boundary
on the last, a distance of 815} linear miles in which 852 dressed stones were
embedded, and connections were made with ten principal and two secondary
stations of the Sutlej series, two principal stations of both the Gurh4garh and
Jogi Tila series and with five principal stations of the Great Indus series.
The traverse on the left bank of the Sutlej in the Bahdwalpur State, opposite
the Montgomery district, was not completed as the settlement was sull pro-
ceeding in the State and no maps were available.

The Drawing section of 14 draftsmen under a Provincial officer remained in
Simla during the field season.

Thirty-four sheets, of which 10 were on the 4-inch scale, 21 on the 2-inch
and 3§ on the 1-inch, were sent for publication during the year. It is satisfac-
tory to be able to report that all the arrears of mapping have been cleared off
with the exception of one sheet, whilst all the mapping of the area topographi-
cally tested in the Montgomery and Lahore districts has been completed during
recess by the field hands. This area of 3,000 square miles has heen mapped in
thirty-four 2-inch sheets, of which 16 comprising five 1-inch standard sheets will
be sent for publication. The remaining sheets must be held over for completion
to margin during the coming field season.

154. The topographical work carried out during the year consisted of
4-inch, 2-inch and 1-inch surveys in the Kot Khdi ¢/afa, Kumhdérsain and Jubbal,
Balsan, Tarhoch, and other Native Hill States, and small portions in Tehri-
Garhw4l, comprised in sheets 333 and 334. This was completed by a small
detachment consisting of Lieutenants Thomas, R.E., and Thuillier, [.A., and
4 plane-tablers.

155. The total outturn of the field season's work amounts to the

following :—
Square miles,

4-inch scale , . . . . . . 23
1. Topography< 2 , nooe . . . . . <43
Iy, w oo . . . . . . 255
. Linear miles,
2. Traversing . . . . . . , . . 2,406
. Square miles.
3. Map revision ., . . . . . . . . 3,000
4. Preparation of field sheets for revision survey . . . 5,210

156. The cost-rate of each description of work per square mil2 is as
follows :—

R
Detail survey on g4-inch scale . . . . . . 78S
» » » 2 » » . . . . . o 537
" ” n 1 ”» " . . . . . . o TO°1
Traversing . . . . . . . . . . 283
Map revision . . . . . . . . . 69
Preparation of field sheets for revision survey | . . . 20
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187. Simla Survey.—The actual traversing in connection with this work
has been completed during the year. A small amount of supplementary
triangulation was found necessary to facilitate the traversing of the exterior
boundary, 15 stations and 21 intersected and bar subtense points having
been fixed. The survey of the exterior boundary of 250 estates, 4 sub-traverses
and 30 village or " settled-area ”’ blocks was completed by the end of August,
All that now remains is the actual testing of the work in the field by means of
the plane-table. This work is now in progress and provided the winter is not
exceptionally severe should be completed by March next. As each sheet is
checked, a trace thereof is made on bank-post paper which will be ready for
reproduction by the Vandyke process after the estate names and numbers have
been typed on it.

158. The programme for next field season comprises the following :—

(1) The preparation of Mooltan district for map revision. This implies
that either the district will have to be freshly traversed, or the
old traverse data of 1854-58 will be utilized as a basis on which
to plot the reductions of the patwarss’ maps. Every eflort will
be made to utilize these old traverses, but without trial in the
field it is impossible to decide definitely, as the matter rests on
whether the old trijunction marks of the traverse survey can be
identified on the ground or not.

(2) The examination and correction in the field of the reduced patwaris’
maps on 3-inch sections to complete the Montgomery, Lahore
and Amritsar districts.

(3) Riverain survey or preliminary traverse along both banks of the river
Indus, working northwards from its junction with the Chenab and
completing as large an area as possible during the field season.

159. The office of the party was inspected by the Officiating Surveyor-
General and Officiating Deputy Surveyor-General on 5th, 15th and by the
Officiating Surveyor-General on the 29th May 1902, and visited on occasions
by the Officiating Surveyor-General during his stay in Simla.

FOREST SURVEYS.
MADRAS PRESIDENCY.

NOs. g AND 19 PARTIES.

160. Mr. Hugh Todd held charge of the combined parties throughout the
year under report.

The parties were divided into three camps for 4-inch forest surveys as
follows :—

(1) Mr. C. C. Byrne with 20 surveyors, Kurnool district (Northern Circle).

(z) Mr. G. T. Hall with 19 surveyors, Cuddapah district (Central Circle).

(3) Mr. W, F, E. Adams with 19 surveyors, South Canara district
(Southern Circle).

Mr. H. A. Gibson was under training.

In addition to the above, Mr. M. ]J. Sheehan with 3 traversers carried out
the triangulation and traversing in advance for a 16-inch survey of the God4vari
delta, which it is proposed to carry out for the Irrigation Department in
1go2-03. A surveyor was also lent to the Court of Wards to survey the
Sivagin zemindari forests on the 4-inch scale.

The camps left Bangalore for the field early in November and returned to
their recess quarters in May.

161. The advance triangulation in the Kurnool, Cuddapah and South
Canara districts was in continuation of the previous season’s work and a total
area of 1,680 square miles was completed. The results of the trian%ulation
show an improvement on those of previous seasons both as regards quality and
quantity and serve to prove that with due precautions, native agency can be
usefully and economically utilised for this class of work. With the season
under report the triangulation required for the Kurnool and Cuddapah districts
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has been completed. In addition to the above area, 300 square miles were
triangulated along the Goddvari river in advance for the riverain survey. Most
of the stations were marked by stone slabs embedded in concrete for the purpose
of serving as permanent marks for future surveys which may be required to map
changes in the course of the river; as these marksf had to be built under the
supervision of the triangulator before his observations were taken the work was
tedious and costly.

162. Four hundred and fourteen linear miles of forest reserve boundaries were
traversed by theodolite in the different districts under survey. The length of
traverse falls considerably short of that of the previous season; this was chiefly
due to the backward state of cleared lines in the South Canara districts, where
in some instances clearing and traversing had to be carried on pard passu : the
traversing of boundaries in the Kurnool and Cuddapah districts has now been
completed. In addition to the above a total length of 411 linear miles in con-
nection with the cadastral survey of the God4van river was completed.

163. An area of 1,306 square miles of 4-inch detail survey was completed
in the Kurnool, Cuddapah, Coimbatore and South Canara districts ; this includes
an area of 68 miles of resurvey in three districts. The area surveyed is less
than for the previous season, and is partly due to the more difficult character of
the Cuddapah forests, where the chain had to be more extensively used, and
progress was necessarily slower, and partly to a surveyor having been lent to the
Court of Wards for the survey of the Sivagiri zemindari forests which comprise an
area of 37 square miles. Strict supervision and careful examination of the work
while in progress ensured the derail survey being accurate and of good quality.

164. The health of the parties in the field, although better than in the
previous season, was not so satisfactory as could have been wished. Malarial
fever was prevalent but in many cases did not incapacitate the men until they got
to Bangalore. Mr. Wilson suffered from repeated attacks of fever in North
Coimbatore and had to close work before completing his work, and several
members of the establishment were sent on sick leave during and after the field
season. Two menials died of cholera in South Canara, one of fever in
Cuddapah, and another from the result of an accident.

165. The mapping, consisting of 54 sheets, will be completed before the
party again takes the field and the computations are well advanced. This, con-
sidering the many cases of fever during recess, may be considered very satisfac-
tory. Several sheets of Cuddapah and Kurnool will have o be withheld on
account of wrongly demarcated rights and boundaries. Owing to certain rights
not having been pointed out to the surveyors at the time of survey and to much
of the Mysore-South Canara boundary being undemarcated it will not be
possible to send any of the South Canara maps to press. The maps of the
North Coimbatore forests have also been withheld pending a [urther examin-
ation and revision of field surveys in that district.

166. The actual expenditure for the survey year ending 31st August 1goz,
inclusive of cost of instruments and exclusive of cost of Godavari river survey,
is Rg1,625 as compared with Rg93,335 in 1900-01. The difference is
accounted for by a percentage of pay and allowances of the officer in charge
having been debited to the Goddvari river survey, and to the pay and allowances
of a surveyor on deputation having been charged to the Court of Wards, Madras.
The cost of the Goddvari river survey inclusive of the cost of instruments,
was R7,483. The following table shows the comparative cost-rates and area
surveyed for the last three years :—

ARBA SURVERYERD. COST-RATES PRR SQUARE MILE.

DescrirTION oF \WORK,
1899-1900. 1900-1901. | 1901-1902.! 1899-1900.! 1900-1901.|1901-1903.

l
i
|
|

Trciangulation (forest) . .| 1,429 1,335 1,680 8 6 5
Ditto (river) . . 300 . 16
Traversing (lorest) . . . jiz(a), 771(a)| 414(a) 27(8) 8(%) 14(8)

Ditto (river) . . 411(a) 7 &)
Topography (lorest) . .| o1,524 1,378 1,300 58 58 50

(a) Linear miles, (6) Per linear mile.
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The party worked under similar conditions as during last season and except
in the case of traversing, the cost-rates are nearly the same. The increase in
the cost of traversing was owing to extra expense in line clearing and to a
smaller outturn.

167. The programme for the ensuing field season comprises the further
extension of triangulation in South Canara, and a commencement in Ganjim
and Goddvari and for a small area in Trichinopoly ; continuation of traversing
of boundaries in South Canara district and commencement of the same in the
districts of Ganjdm and Goddvari; g-inch detail survey in Kurnool, Cuddapah
and South Canara and, if practicable, in Trichinopoly ; further examination and
revision of work in Coimbatore (north); subsidiary traversing and cadastral
survey on the 16-inch scale of a portion of the Godéavari river.

168. The parties were inspected in recess by Major Longe, Officiating
Surveyor-General, and by Major P. J. Gordon, Superintendent, Forest Surveys.

169. The season’s field work was verified with the aid of the Government
notifications by the District Forest Officers of Kurnool, Cuddapah and South
Canara, who visited the office at Bangalore for the purpose.

BOMBAY PRESIDENCY.

No. 17 Party.

170. Mr. S. F. Norman held charge of the party from 1st October to 14th
November 1901, when he was relieved by Mr. B. G. Gilbert-Cooper, who
held charge throughout the field season and up to j3oth June 1902, when, on
his transfer to Calcutta“to officiate as Assistant Surveyor-General, Mr.
S. F. Norman was again appointed to the officiating charge of the party, and
held it for the remainder of the year. During the year one draftsman died from
plague, and two sub-surveyors from fever; one computer was also invalided.

171. The various detachments left Poona for the field during the fourth
week in November, and returned to recess quarters during the first week in
June, giving a full working season of six months.

172. The party was divided into three camps, under Messrs. C. A. Norman,
S. F. Norman and C. ]. Veale respectively, and continued the survey on the
4-inch and 8-inch scales of the forest areas in the Northern, Central and
Southern Circles of the Bombay Presidency, these operations comprising—

(1) Northern Circle—Supplementary triangulation and 8-inch detail
survey of teak reserves in the Thdna district.

(2) Central Circle.—Supplementary triangulation and detail survey on
the 8-inch and 4-inch scales in Nésik district.

(3) Southern Circle—Supplementary triangulation and traversing and
4-inch detail survey in Belgaum, North Kinara and Dharwiar
districts,

A small area was also surveyed on the 8-inch scale in Koldba district.
172, The following table shows in detail the outturn and cost-rates for the
year under report and for the two previous years:—

OUTTVRN, COST-RATES.

DESCRIPTION OF SURVEY.
1849-1g00. [1900-1901. |1901-1902. |1899-1900. |1g00-1901. [ 1901-1g03.

Triangulation (stations) . 256 365 320 232 12'5 300
Traversing (linear miles) , . 191 315 504 82 71 87
Topography, 4-inch (square miles)] 379 4097 607 641 654 638
Ditto § , ( dite ) 236 2548 161°5 139'5 1067 136°1
Ditto 16 ,, ( ditto ) 55 10°8 Nl 134°1 113'0 Nil.

Owing to one of the triangulators baving had to be sent on sick leave,
the area triangulated was not so large as was hoped for. Owing to the dense
undergrowth in the forests surveyed in the Southern Circle, it was found
necessary to do more traversing than has been done for some years.
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The outturn of 4-inch detail survey is much in excess of that of the two
previous years, while that of 8-inch detail survey shows a decrease. Taking
into consideration the relative values of the different scales the total outturn of
the party is nearly the same as for last year. The slight decrease in outturn as
compared with the average of the last three years is due to the very heavy
losses the party has sustained recently from plague and fever. The young
apprentices who have been trained to take the places of the experienced sur-
veyors who have died, have not yet had time to attain the proficiency necessary
to give a full outturn of first-class work. )

The cost-rates for the year under report, except in the case of 8-inch detail
survey, are very much the same as those of the two preceding years. The cost-
rate of 8-inch detail survey has increased from R106 to R136 per square mile.
The favourable rate for 1goo-o1 was due to Mr. Norman having held charge of
the party in addition to s other duties for the whole year. In 1g901-02 there
was a large increase in the charge for supervision, while, owing to the causes
mentioned above, the outturn was somewhat less. The cost-rates considered
apart from the charge for supervision, which varies from year to year, may be
considered satisfactory. The total cost for the year was R71,364, as com-
pared with R62,350 in 1goo-o1, the increase is principally due to increased
charges for supervision.

174. The work was examined and tested while in progress by the officer
in charge and the camp officers,

175. During the recess most of the mapping of the past season’s work has

been completed.
176. The programme for 1902-03 is in continuation of that for the past

season.
177. The party was ‘inspected on 8th and oth September by Major
F. B. Longe, R.E,, Officiating Surveyor-General, and by Major P. ]. Gordon,
LA., Superintendent, Forest Surveys, who has been placed in administrative
charge of the party from 1st August 1go2.

BURMA.

No. 20 PARTY.

178. Captain A. H. B. Hume, R.E., held charge of the party throughout
the year under report.

The party left recess quarters at Dehra Didn in the middle of November,
but, owing to many of the men being delayed in quarantine at Rangoon on
account of an outbreak of cholera on the voyage from Calcutta, field work was
not commenced until the middle of December. Field work was closed in
Upper Burma on the commencement of the rains in the end of May and in
Lower Burma in the beginning of June.

179. The party was divided into five camps as follows :—

(1) Mr. P. F. Prunty with 14 traversers and five computers, Upper
Chindwin and Myittha divisions.

(2) One Surveyor, with 12 traversers and five computers, Minbu division,
and later in Thayetmyo.

(3) Mr. G. P. Tate with 15 detail surveyors, Minbu division.

(4) Mr. M. C. Petters with 14 detail surveyors, Minbu division, and later
in the Upper Chindwin.

(s) Mr. S. M. Fielding with five detail surveyors, Upper Chindwin
division,

Three sub-surveyors were also detached for work in Ataran, and one for
work in the Pyinmana division. Owing to advance traverses in the Upper
Chindwin being insufficient it was necessary to delay sending a full detail camp
there until February when more data were available. " In order also to allow of
the detail survey in the Minbu division being completed during the season it was
necessary to send the traverse camp which afterwards worked in Thayetmyo
there for the first three months of the season. These changes during the field
season resulted in loss of time and outturn but were inevitable.

R
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180. The officer in charge of the Upper Chindwin traverse camp, in addi.
tion to its supervision, triangulated an area of 250 square miles based on the
Manipur Minor Meridional series, This series, which was completed this year,
has proved of the greatest service to forest survey operations in the Upper
Chindwin, and had its data not been available a long and expensive triangula-
tion would have had to be carried out by No. zo Party belore forest surveys
could have been commenced in that part of the country.

181. Owing to the denscness of the forest growth the topography in this
party has to be entirely based on theodolite traverses, the area topographically
surveyed being divided mto blocks of six to ten square miles. One thousand two
hundred and seventy-one linear miles were traversed in the various divisions
and 23,098 traverse stations fixed and marked with posts, Vertical as well as
horizontal angles were observed, giving a large number of heights for the plane-
tablers. The computation of most of the traverse work was done in the field
and traverse plots were supplied to the detail camps as required.

182. An area of 724 square miles of reserved forests was surveyed on the
4-inch scale in the Upper Chindwin, Minbu, Pyinmana and Ataran Forest divi-
sions. The country was difficult to survey, being hilly and densely wooded.
Supplies were scarce and arrangements had to be made for keeping food depéts
supplied in order to avoid any chance of the work being delayed.

183. The work of the season was carefully and thoroughly examined while
in progress by the officer in charge and his assistants, The testing was in the
proportion of one linear mile to every 23 square miles of detail survey. In addi-
tion to the area surveyed, a further examination and revision of work done during
the previous year was carried out. A record of forest growth and soil was made
of the area surveyed, and the limits of the teak-growing areas were shown on the
maps.

184. Although the general health of the party was fair there were numerous
casualties. One sub-surveyor and ten kkalases died of cholera, six Ahalasis of
fever and dysentery and one sub-surveyor of heart disease. One sub-surveyor
also was invalided on account of leprosy.

185. During the recess the computations of triangulation and traversing
have been brought up to date. The mapping of the current season’s work has
been completed and 28 sheets submitted for publication. Forty-one sheets of
previous season’s work have also been completed, examined and submitted, as
well as 12 sheets on the 2-inch scale for reduction to one-inch standard sheets.

186. The total cost for the survey year ending 3oth September is R1,74,283
or R1,000 in excess of last year’s total.

The increase was due to a larger number of men being employed in Upper
Burma, where local and travelling allowances are higher than in Lower Burma,
to increased charges for supervision and to a sum of some R14,000 having been
expended on the mapping and publication of previous season’s work., These
extra expenses were, however, partly counterbalanced by a saving in the charges
for conveying the party from the field to Rangoon, due to the courtesy of the
Marine Transport Officer, who placed Government steamers at the disposal of
the officer in charge for the purpose of conveying his men from the field. Itis
hoped that it will be possible to continue this excellent arrangement in future.

187. The following table shows the cost-rates and outturn for the year
under report and for the two previous years :—

ARBA SURVEYED. CoOST-RATE PER SQUARE MILE.

DeScCRIFTION OF
WORK,

1899-1goo, | 1goo-1gol. | 1go1-1g03. | 1899-190o. | 1900-1gol. | 1gOI-1902.

—_— -

Triangulation . 1,170 514 250 274 33’5 15°0
Traversing . . 1,029 1,237 1,646 652 56°g 53'5
Topography, 4-inch. 708 873 724 97°'s 978 1223

Ditto  2-inch. Nil. 5 Nil, Nil. 800 Nil.

The cost-rates of both triangulation and traversing are less than those of
former years. The cost-rate of detail survey, on the other hand, is Rz5 per
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square mile more than for 1899-1900 and 1900-o1. The increase is capable of
a satisfactory explanation and is due to a decrease in the outturn owing to the
detention of the party in quarantine, to the transfer of a detail camp from
Magwe to the Upper Chindwin during the field season, and to the employment of
three surveyors on revision survey. But for this the outturn might reasonably
have been expected to equal, if not exceed, that of last year—in which case the
cost-rate would have been more favourable. It must not be lost sight of that
both in 1899-1900 and 1goo-o1 a considerable portion of the area surveyed
was situated on the coast where the work was comparatively easy and the out-
turn per man double what is possible in the hills.
The delays affected the cost of the traversing equally with that of the
detail survey.
188. The programme for 19o2-03 includes—
(1) Traversing and triangulation in the Myittha, Lower Chindwin and
Yaw divisions, and 4-inch detail survey in the Upper Chindwin
and Myittha,
(2) Traversing and 4-inch detail survey in Thayetmyo division.
(3) Traversing and 4-inch detail survey of recent extensions in Thaun-
gyin division, maps of which are urgently required for working
plans.

189. The party was inspected in the field by the Superintendent, Forest
Surveys, during February and in recess by the Officiating Surveyor-General in
July, and again by the Superintendent, Forest Surveys, in August.

OPERATIONS OF THE FOREST SURVEY BRANCH.

19o. Major P. ]J. Gordon, I.A.,, held administrative charge during the
year of the Forest Surveys, Bengal Presidency, which, under the orders of the
Inspector-General of Forests and the professional control of the Surveyor.
General, continued the survey of forest reserves in the several provinces of the
Bengal Presidency.

191. The operations of the various detachments are briefly reported on in
the following paragraphs, and the full details will be published, as usual, in the
Annual Progress Report of Forest Surveys, Bengal Presidency.

192. Central Provinces—Four detachments constituted as follows carried
on the survey of the forests in the Ceuntral Provinces :—

Mr. J. Marten with 15 surveyors in Mandla.

A native surveyor, with 12 surveyors in Mandla.
Mr. J. H. Nichol with 15 surveyors in Chénda.
A native surveyor, with 12 surveyors in Chanda,

193. The outturn and cost-rates for the year under report, and the two
previous years, are given in the following table :—

OUuTTURN. CoST-RATES.
DESCRIPTION OF
WORK.
1899-1900. 1900-1901. 1901-1902.  (1899~1900. |1900-1g01. | 1g01-1g0a.

. ) R R R
Triangulation 497 5. M. 697 S. M.| 1,350S. M. 51 2’3 20
Traversing 184 L. M. 181 L. M. 303 L. M.| 184 83 7'0
Levelling . 791 L. M. 829 L. M.| 1057 L M 2'g 14 7
4-inch detail sur-

vey . 1,423 S. M. | 1,556 S.M.| 1,434S.M.| 390 368 20'4
16-inch boundary

survey 2,597 L. M. | 1,691 L. M.} 1,893 L. M. 2'1 22

The results both as regards outturn and cost-rates may be considered satis-

factory.
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194. With the exception of about 200 square miles in Ch4nda, which will be
surveyed in 1902-03, the survey of the forest in Central Provinces is now
complete.

195. The mapping and publication of the Central Province sheets has made
considerable progress. One hundred and seventy-four sheets were sent to press
during the year, and 178 have been published. There still remain 230 sheets
in press and in different states of progress,

196. Bengal.—A detachment of 20 surveyors under Mr. A. Ewing con-
tinued the survey of the reserved and protected forests in Singhbhum, 6 surveyors
surveyed the Kodarma reserve and protected forests in Haziribigh, chiefly
for the purpose of locating the mica mines there.

197. The survey of the remaining protected forests in Singhbhum will be
postponed until 1903-04 pending final settlement. The programme in Bengal
for 1902-03 consists of a 4-inch detail survey of the forest reserves in
Kurseong and Darjeeling.

198. The outturn and costsrates for the year under report and for the two
previous years, are given in the following statement :—

OUTTURN. CoST-RATES.
DescripTiON OF
WORK.
1899-1900. | 1goo-1got. | 1gor-1902. | 1899-1900. 19001901, 1901-1902,
R R R

Triangulation . {150S, M.| 650 S. M. | 382 S. M. |21perS.M.| 2 per S. M.| 2 per S. M.
Traversing. . 167 L.M.| 78 L. M. re 24, LLM|17 , LM
4-inch  detail

survey .(185S. M| 361 S. M. [ 427 S. M. | 81perS. M. 61 ,, S. M. |48 ,, S. M.¥

* Including Kodarma survey.

The conditions of the survey for the three seasons are practically the same,
and the favourable results for the year under report are greatly due to the zeal
and energy of the camp officer who has held charge of the Singhbhum detach-
ment for two years.

199. The mapping of the Singhbhum survey is complete, but most of the
sheets have been withheld for the verification of the boundaries of the protected
forests, Tracings of the work have, however, been supplied to the Forest
Department, so as to avoid delay inthe preparation of the working plans.

200. Burma.—Past experience having shown the impossibility of the officer
in charge of No. 20 Party exercising effective control over detachments working in
all parts of Burma, it was decided as far as possible to limit the operations of that
party to the Chindwin Valley and the lower Irrawaddy, leaving the remainder of
the Burma forests to be surveyed by detachments of the Forest Surveys working
directly under the supervision ot the Superintendent in the same manner as the
detachments in the Central Provinces and Bengal. Advantage was taken of an
area in the Ruby Mines district which had been traversed in advance by No. zo
Party in the previous year, and a detachment consisting of 16 surveyors under
Mr. C. Litchfield was detailed for the work.

201. The outturn and cost-rates were as follows :—

1G00-1901, 1901-1902.
20 PARTY. Forast Survay DEeracumEnT.
DaschirTion or SURVETY,
Outturn, Cost-rates. Outturn, Cost-rates.
R R
Traversing . . . .| 427 L. M. 34 1goL. M. 29 per L. M.
4~inch detail surve . .| 318S. M. 79 274 S. M, 8 ,, S. M.

For the sake of comparison the results of a detachment of No. 20 Party
working in the same district under somewhat similar conditions are also given.



FOREST SURVEYS. 39

The fact of No. 20 Party having had to place a con§iderable area traversed
by it during the previous year at the disposal of this detachment indirectly
affected disadvantageously the results of No. 30 Party for the year, This de-
tachment, like No. 20 Party, suffered a considerable delay through some of
its members having been detained in quarantine in Rangoon.

202. The mapping of the Ruby Mines survey is well advanced and a suffi.
cient number of maps have been supplied to enable a Working Plans party to
commence operations next year.

203. During the coming season, in addition to the detachment which will
continue the 4-inch detail survey in the Ruby Mines and Bhamo, a traverse
detachment will be also sent to do advance traversing in the Ruby Mines, Bhamo
and Mandalay. ) .

204. Punjab.—In the Punjab Mr, Ewing with 10 surveyors surveyed 100
square miles of the Jubbal and Tarhoch State Forests in October and Nov.
ember at a cost of R23 per square mile for the field survey. A triangulator was
also sent to Hazira to complete the triangulation of the forests in the Siran
range.
g205. The mapping of the Jubbal and Tarhoch surveys is well advanced, but
so far none of the sheets have been sent to press. The publication of the
Chamba maps is still in a backward state owing to the sheets having been with-
held for verification of boundaries. As, however, it has been found possible
to accept most of the boundaries as surveyed without further verification by the
Forest Department, it is hoped that the entire series will be sent to press during
next vear,

Owing to the greater urgency of other work very little has been done
during the year on the remaining 1-inch sheets of Chamba and Bashahr.

206. The programme for 1go2-03 in the Punjab and North-West Frontier
Provinces consists of the completion of the Jubbal and Tarhoch survey, and of
the 4-inch detail survey of the forest reserves in the Khagan and Siran ranges
in Hazéra, and of some selected reserves in R4walpindi and Guijrat.

207. United Provinces of Agra and Oudlh.—A small detachment, under a
surveyor, surveyed 324 linear miles of forest boundariesin Oudh on the 4-inch
scale during the year.

208. The programme in these Provinces for 1902-03 consists of the 4-inch
detail survey of some recently demarcated reserves in Bijnor, Kumaun, Garhwil
and Naini Tal and Almora.

209. The first edition of the Kumaun and Garhwél forest maps having
been exhausted the series will be brought up to date and a second edition pub-
lished. .
210. The total cost for the year was R1,58,767 (including R33,781 for
head-quarters), as compared with R1,50,352 in 1900-01. The increase is prin-
cipally due to the extra expenditure in connection with the Burma detachment.

211, The general results of the work done by the Forest Survey detach-
ments both as regards cost and outturn are satisfactory.

With the approaching completion of surveys in the Central Provinces, a
field favourable to large outturn and cheap cost-rates, and useful for training
young apprentices, will be lost to the Department, The work before the Forest
Branch in the future will consist for the most part of surveys in Bengal, Assam
and Burma where the character of the country and the cost of labour and trans-
port will render operations tedious, difficult and costly. Hitherto the Forest
Survey Branch has been able to utilize to a great extent traverse and triangu-
lation already done by Survey of India parties. Inthe future, especially in Assam
and Burma, much of the triangulation and all the traversing will have to be done
by the Forest Survey Branch itself.

212. The publication of maps has made good progress during the year, 298
maps having been published as compared with 151 in 1900-01.
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CADASTRAL AND TRAVERSE SURVEYS.
UNITED PROVINCES OF AGRA AND OUDH.

Nos. 2 AND 8 PARTIES.

213. The Provincial Surveys in the United Provinces of Agra and Oudh
remained during the year under the charge of Captain W. M. Coldstream, R.E.,
as Superintendent. The work has been carried out by three sections, namely,
the traverse, drawing and cadastral sections, the last consisting of four dis-
trict cadastral detachments. There has also been a_small detachment working
on town and cantonment surveys in Fyzabad and Ajodhya, under the direct
supervision of the Superintendent.

214. Traverse Section.—As the programme of traverse work for cadastral
purposes had been practically exhausted in the previous season, the greater part
of the traverse section attached to the Provincial Surveys reverted to Imperial
employment in October 1gor. A small detachment under Mr. F. S. Bell was
retained to complete the traverse of alluvial tracts in Etah, and on the com-
pletion of this work, has been retained for a future period to undertake the
surveys of roads and towns, and such traverse work as may still be required for
cadastral purposes.

As it was necessary to complete both traverse and cadastral operations
in Etah within the year, the sheets were plotted and all computations worked out
in the field, and the skeleton plots and areas of villages made over to the district
survey officer during the months of January, February and March.

The area traversed in Etah was 181 square miles, and being in great
part subject to inundation, comparatively few of the traverse stations were
marked permanently, except on the main circuits, which were run along the
adjoining high ground, on which every aiternate pair of stations were marked by
stones,

The Great Trigonometrical stations of Sarsotha and Jamalpur were con-
nected with the work, and the error thus found was 112 feet per linear mile.
The mean corrections obtained by observations for azimuth proved to be
4” per angle on main circuits, 3” on sub-circuits and 12” on village circuits.
The chaining was good throughout, the corrections made on the meridian being
3 links and on the perpendicular o3 links.

The cost-rate obtained by division of the total area traversed by the
total expenditure on the work is R21-6-7 per square mile. If, however, the pay
of the whole traverse section for September 1901 before the commencement of
the work, which was paid in October and not included in the cost-rates of the
previous season is included, the cost-rate works out to R30-8-4.

215. Drawing Section.—The drawing office was located at Naini Tal under
the charge of Mr. Kennedy. Eleven standard sheets, comprising areas in Meerut
and Shéhjahdnpur, were submitted for publication, but have been returned for
certain alterations, and for the entry of available material in surrounding districts.
Work has also been in progress in 26 standard sheets in districts Bareilly,
Pilibhit, Kheri and Bahraich.

Under the instructions of the Deputy Surveyor-Gerieral the efforts of the
drawing office will in future be more concentrated on a limited number of stand-
ard sheets, to ensure their completion and early publication, and the staff of
draftsmen reduced, in order to keep the work well within control.

216, Cadastral Section.—One cadastral detachment has been employed in
each of the following districts: Azamgarh, Mainpuri and Etah, under Messrs.
Freeman, Berkeley and Powell, respectively, In J4laun, in order to shorten the
programme of operations by a year, two detachments were employed under
Messrs. O.D. and P. C. H. Smart up to the 1st of July 1902, when one of them
was disbanded, and the officer in charge, Mr. O. D. Smart, reverted {rom Pro-
vincial cmployment. The Etah detachment, which will complete the survey and
record-writing of the district early in November 1902, will be disbanded. In
the Jalesar faksil of Etah, which was professionally surveyed in 1874, new
traverse work was not required, and in place of a resurvey, the correction
of the existing maps, amounting practically to a resurvey, was carried out.
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The results of the correction were satisfactory, and experience has been_gainei:
which will, it is believed, prove valuable in the event ot map correction beihg'
required in other districts where the original maps were based on professional
theodolite traverse.

All maps before being passed by the officers in charge were checked by
European officers, or by partallers working directly under the survey officers.
The average linear amount of check lines per square mile of area surveyed was
46. Twenty-eight per cent. of the #/asra or field book entries were also
checked in the field. Each party was inspected during the cold weather and
again in the rainy season by the Superintendent, who also checked a considerable
number of maps and records in the field in districts Mainpuri and Etabh.

The total area cadastrally surveyed during the year including map correc-
tion in Jalesar was 2,507 square miles, and the total expenditurein the several
districts amounts to K1,78,562 the cost-rate being R71-2 per square mile.
If, in addition to this expenditure in the districts, the whole cost of the
Superintendent's pay and office and the cost of completion of records in Farrukha-
bad and Gonda is included in the cost-rates of the cadastral section, the mean
cost-rate works out to R88-5. As the areasleft for survey in Azamgarh, Main-
puri, and J4laun are comparatively small, a higher cost-rate must be expected
next year.

The number of patwarisin the tracts under survey was 1,187, of whom
1,019 qualified as surveyors, 94 were allowed to depute their heirs to do the work,
and substitutes were provided for 69, who failed to qualify or were incapacitated
through age or other causes. In addition, it was found necessary to employ 44
amsus in the alluvial tracts of Etah and in the broken ground in the other dis.
tricts, but in all cases the record-writing was done by the patwaris or their
heirs. The average outturn in survey per man per diem was 11 acres and in
record-writing in the field, 27 numbers, and on map correction, 27 acres.

217. Town Surveys.—The following town surveys have also been com-
pleted : —

(1) A survey on the 64-inch scale of Cawnpore Municipality comprised
in 193 sheets at the cost of Rg4,635, the cost-rate being Rs§s3
per square mile.

(2) A survey on the 64-inch scale (with open ground on the 16-inch scale)
accompanied by the preparation of a record-of-rights of Ajodhya
and Fyzabad for the Local Government comprised in 57 sheets.

The cost-rate of the work up to date, which does not include the comple-
tion of the records stll remaining to be done, is K1,013 per square mile.

(3) A survey onthe 12-inch scale, with bazars on the 64-inch scale, of
Fyzabad Cantonment for the Military Department, comprised in
7 field sheets, the cost-rate being R68-6 per square mile.

(4) The survey of an extension of the civil station of Allahabad, on the
scale of 200 feet to the inch comprised in 9 field sheets., The
cost-rate of this survey cannot be given till the close of the financial
year, when the share of the cost of the traverse section, by which
it was executed, will be known.

Each sheet of the above town surveys has been passed after check on the
ground either by the Superintendent or by partallers. The execution of such
surveys in [uture will be much simplified as they will form part of the regular
programme of the traverse section, a share of the cost of which will be debited
1o each survey undertaken,

218. During the field season, in addition to the inspection of the traverse
and cadastral sections and each town survey, the Superintendent personally con-
ducted a survey training class of g Assistant Collectors at Kdsganjin the Etah
district, and also, under instructions from the Board of Revenue, inspected and
reported on the village maps ol the Binda district.

219. Road Surveys.—These were continued in Farrukhabad, Mainpuri, and
J4laun under the system of previous seasons, and §99°51 linear miles of roads
were (raversed, and the boundaries and other detail recorded in field books for
the Public Works Department, The cost-rate worked out to R6-10-3 per
linear mile. A new method by which plane-table charts will be prepared without
field books has been approved by the Public Works Department,

G
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Ire the rainy season the Superintendent inspected each cadastral party
and checked the work in the town and cantonment surveys of Allahabad, Fyza.
bad and Ajodhya.

220. The programme of surveys for 1902-03 is as foilows :—

(1) Traverse.—Three hundred square miles in district Moradabad.
(2) Cadastral—The completion of the cadastral survey, and record-of-
rights under the two years” system in the following districts : —
Azamgarh Za%s5i/ Muhammadabad.

Mainpuri ,,  Mustafabad and Shikohabad.
J4laun 5, Jdlaun and Kdnch,

(3) The training of patwaris, to enable them to maintain their maps in
those parts of Allahabad where the cultivation is fluctuating,

(4) Municipalities.—The survey on the 64-inch scale (with open ground on
the 16-inch scale) of Koil (Aligarh), Hithras, Sikandra R4o, Atrauli, entirely at
the cost of the Municipalities concerned.

(5) Roads.—The survey of Public Works Department roads in Etah, Agra,
Muttra, Aligarh, Bulandshahr, Moradabad, Meerut, Muzaffarnagar and Sah4ran.-
pur, at the cost of the Public Works Department.

221. The offices of the traverse and drawing sections at Naini Tal were in-
spected by the Surveyor-General and Deputy Surveyor-General in October 1901,

and the Deputy Surveyor-General inspected the drawing office again in October
1902,

BENGAL.
No. 4 PaRrTY.

222. The traverse and cadastral survey operations in Bengal employed 5
traverse and 4 cadastral camps and detachments. The outturn of work accom-
plished, 75, 4,171 square miles traverse, 2,132 square miles cadastral, 3,078
square miles record-writing and 23 square miles of topographical survey, is fully
up to the programme, and is comprised in major operations in 10 districts and 9
minor surveys. The outturn was considerably larger than that of the foregoing
vear, and great difficulty was experienced in obtaining the necessary extra estab-
lishments. A training school was formed at Dumka for theodolite traverse sur-
veyors, and tindals and local emins were trained at Kdlimpong and Barisél for
the Darjeeling and Backergunge surveys respectively.

DARJEELING.

223. The survey of the Kélimpong Government estate, area 182 square miles,
proved a very difficult task, especially with the indifferent local establishments
available. The work commenced in October 1go1 and was completed by July
19o2. The expenditure on traversing was R11,146, with a resultant cost-rate
ol Ré61'2 per square mile. This high cost-rate is due to the very hilly and
difficult nature of the country, which made chaining impossible and compelled
the utilization of the subtense bar method of airiving at distances throughout
the area under survey, The cadastral survey and record-writing, cost R29,811
which gives a cost-rate of R163'8 per square mile. This includes the cost of
providing chainmen and coolies at very high local rates and, considering the
very difficult nature of the work, is not an excessive cost-rate,

MONGHYR.

224. The areatraversed, v:2., 196 square miles, to complete the district as far
south as the southern high bank of the Ganges was all low lying and practically
all didra. Within this tract a considerable number of villages of the Srinagar-
Baneli Raj which had been surveyed in 1887-88 were excluded from the current
operations. A great deal of trouble was experienced in attempting to connect
the new traverses with the old, as although in many cases marks of the [ormer
survey were found on the ground it was evident these marks were not in their
original positions, and it appears that the marks had been shifted from the tra-
verse points on to the true boundaries of the villages The result was that no
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connections could be made arnd new traverses had to be run along the Srinagar-
Baneli village boundaries and the two surveys fitted together by means of an
overlap survey during the cadas_tral stage. The expenditure on traversing, in-
cluding cost of putting down a line of permanent marks along the southern high
bank of the Ganges for purposes of future connection, was R7%,283, which gives a
cost-rate of R37°1 per square mile.

The cadastral survey of 640 square miles and the record-writing of 652
was accomplished during the season under report, This area comprised the 196
square miles traversed during the same season and the balance consisted of
high lands traversed during previous seasons. The expenditure, including the
detail overlap survey referred to above which covered an area of 20 square miles,
was R78,235 and the resultant cost-rate is R121°4 per square mile, which is
a low rate for Bengal surveys when it is remembered that the services of the
Land Records staff are not available free of charge as in other Provinces, and that
all labour has to be paid for in full and at high rates, In addition to the cadas-
tral survey an area of 20 square miles consisting of permanently settled estates
lying in the Ganges dtdra has been surveyed topographically on the 16 inch =1
mile scale at a cost-rate of R17°3 per square mile.

PURNEA.

225. The cadastral survey with records of the Sirjapur pargana, which
had been traversed during the previous season, was carried out during the year
under report, The area accomplished of both cadastral survey and records was
728 square miles at a cost of RI,37,3,_64 which represents a cost-rate of R184'y
per square mile. The reasons for this rate being higher than that of Monghyr
are several, 212., (2) unhealthiness of the tract under survey, (3) higher rates of
payment for labour and (¢) smaller average size of the field. The Kishanganj
sub-division of the Purnea district is notoriously cne of the most unhealthy
tracts in Bengal and the establishments suffered very severely. Never more
than half the establishment was fit for field work and even such men as could
work were debilitated by malarial fever and gave very low outturns of work. A
large number of men absconded, and out of the many men who had to be sent
to their homes a considerable number have died. The European supervising
establishment have suffered equally severely,

BHAGALPUR.

226. The traverse survey of the Bhigalpur district was commenced during
the year under report, and an area of 1,095 square miles has been accomplished
at a cost of R28,654, which gives a cost-rate of R26'2 per square mile,

GAvYA.

227. An area of 121 square miles, representing the Deo Wards estate, has
been traversed for subsequent cadastral survey by the Settlement Department.
The estate is comprised in two main and several small scattered blocks. The
expenditure has been R4,701, which gives a cost-rate of R39 per square mile.

BACKERGUNGE.

228. The traverse operations in this district, which were in continuation of
those of the previous year, covered an area of 690 square miles, but out of this
area 40 square miles, having already been surveyed in detail by the Settlement
Department, have now been traversed only with a view to obtaining the true
geographical values of the trijunction points. The whole tract under survey is
intersected by tidal rivers and narrow winding creeks, and is therefore difficult to
work in, The work was much delayed at the commencement of the field season
by the unusually late and heavy rains, and afterwards by stormy weather in the
Bay which made work among the islands dangerous. The entire tentage of
the detachment was destroyed in a cyclonic storm on the 13th of March, but
fortunately the records were carefully secured, and suffered no damage. The
expenditure was R42,726, which gives a cost-rate of R61°g per square mile.
The reasons for this high rate are to some extent apparent from the foregoing
remarks, but it must also be remembered that all labour has to be imported, and

G2
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paid at very high rates, The cadastral survey and record-writing was confined
to the area traversed during the previous season. The area accomplished was
569 square miles of cadastral survey, and 503 of record-writing. The cost-rates
are R170'8 for cadastral survey and 102°5 tor record.writing. These abnormally
high cost-rates are due mainly to the very inlerior material the establishment was
composed of, and also to the heavy expenditure on coolie labour. The majority
of the Bengali inspectors and amfns have proved to be very corrupt and lazy.
The average outturn per am:n amounted to only 250 acres a month, For this
outturn, the expenditure on his chainman and coolies was R32 a month, which
represents, with additions for proportionate shares of supervision, an approxi-
mate cost-rate of Rio1 per square mile. The utilization of a purely Bengali
agency had been insisted upon, but the introduction of a proportion of foreti'gn
inspectors and amins has now been agreed to, and this, with several other
changes, affords every reason for anticipating a very large reduction in the
cadastral rates. Bengalis must, however, be employed on the record-writing,
which is very intricate, and on the completion of records and statistics, so no very
great reduction under the head of record-writing can be anticipated. During
the recess season 400 amins and moharrirs were trained for the completion
of records and statistical work, butin August about half absconded owing to an
outbreak of cholera and had to be replaced by untrained establishments,

SONTHAL PARGANAS,

129. During the year under report 788 square miles of private estates have
been traversed for subsequent detail survey by the Settlement Department, also
243 square miles have been traversed with a view to obtaining the true geo-
graphical values of the trijunction points in a tract of country surveyed some
years ago in detail by Mr. Craven. This trijunction traversing will allow of the
utilization of Mr. Craven’s maps, after reduction and topographical revision, for
standard mapping purposes. The cost-rates are R43'8 per square mile and R6'6
per square mile for the ordinary mouzawar traversing and trijunction traversing
respectively.

SINGHBHUM,

230. The traverse survey of the Anandapur estate and of the remaining
portions of Por4h4t and Kera estates has been accomplished during the year
under report. The whole area traversed was 298 square miles, which completes
the programme in this district. The cost-rate of the work was Rg3i'g per
square mile.

RANCHI.

231. The traverse survey of the Munda country in this district has been
commenced, and 430 square miles in the south-eastern portion of the district
has been traversed during the year. The tract of country under survey was very
hilly and jungly, and the subtense bar had to be used generally instead of the
chain, This portion of the district is very unhealthy and the establishment
suffered severely from malarial fever and several men have died. The cost-rate
of the work was R6o's per square mile. The reasons for this high rate are as
indicated above.

MISCELLANEOUS SURVEYS,

232. In the Patna district 47 square miles of scattered Government estates
have been traversed. In Bhigalpur 3 square miles in the Ganges didra have
been surveyed topographically. In Malda the boundaries of some Government
estates have been relaid. Surveys in connection with the relaying of boundaries
for the settlement of boundary disputes have been carried out in the Champiran,
Shahabad, Monghyr and Darbhanga districts. A large scale survey of the
Monghyr fort and surrounding area has been accomplished, and in Southern
Monghyr 36 Government estates, with an area of 11 square miles, have been
traversed and cadastrally surveyed. The boundary of the Baikuntpur estate in
the Jalpaiguri district, which had been relaid during the previous season, has now
been permanently marked.

BENGAL DRAWING OFFICE,

333. During the year under report the general extension of work on Bengal
surveys and the taking over of the work of reproduction of village maps by the
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Vandyke process has necessitated the provision of more commodious quarters for
the drawing office. A new office in Calcutta has been occupied since April 1903
which affords ample accommodation. The standard mapping of Orissa, Bih4r
and Chittagong is in hand, that of Orissa and Chittagong being practically
completed. In Bih4r a preliminary edition of the Muzaffarpur district has been
published, and the standard maps of Sdran and Champéran are well advanced,
whilst a start has been made with Darbhanga. The thdna maps of the foregoing
districts have made fair progress, but the publication of most has been delayed
owing to discrepancies in the spelling of village names. This has now been
rectified, and a large number will be available shortly. The reproduction of
village maps by the Vandyke process has been taken over by the Bengal
drawing ofhce after purchase of the necessary plant from England, and has
made rapid progress. The existing programme, which provides for the supply
of 10 copies of 19,000 sheets of Orissa, and of 2,950 sheets of Chittagong,
will at the present rate of progress be completed by August 19o3. There
has also been a considerable amount of miscellaneous work in the Bengal
drawing office in connection with the correction of maps of current surveys
in accordance with changes notified by the Settlement Department, and also in
connection with the correction of spelling of village names in the maps and
traverse records of several seasons’ work.

234. Major R. T. Crichton, Superintendent of Provincial Surveys, inspected
each camp and detachment on an average three times during the field season,
and once again during his monsoon tour ol inspection,

UPPER AND LOWER BURMA,

No. 7 ParTV.

235. The operationsin Upper Burma were in continuation of those of the
previous season. Mr. J. Connor continued in charge until the 6th November,
when he was relieved by Major G. B. Hodgson. On the 1st September Major
Hodgson proceeded on short leave and the charge devolved on Lieutenant C. P.
Gunter, R.E., who joined the party on the 7th November 1g901.

236, The outturn of work for the season is as follows :—

Locale. Traversing. Detail Survey.
UPPER BURMA. Square miles. Square miles.
Lower Chindwin (completing the district} . . 545
Pakdkku . . . . . . . . 9r1

LoweR BURMA.

Sandoway (completing the district . . . 16 130
Kyaukpyu . . . . . . - . 145
ToTtaAL . 1,072 665

The area in Kyaukpyu proved to be nearly double the estimate, and
only about half of it was traversed. This under-estimation appears to be due
to the fact that the local authorities, in stating their requirements, only gave the
estimated area of the land under cultivation, whereas the 4w:n boundaries had
to be traversed and they enclose a much larger area than the cleared lands,

237. The following alterations in procedure, etc., were made this season : —

(a) Topographical details in jungle were omitted, and the rigorous survey
of village sites discontinued,

(6) New arrangements were introduced for supplying printed copies of
the 16-inch cadastral sheets to the local authorities.

The traces which they have hitherto always received at the end of each
season are now sent to Calcutta in batches of 100 or so ata time, and 3o
printed copies of each trace struck off at once by the Vandyke process and



45 PART II.

despatched to Deputy Commissioners, so that about three months or so after
the close of each season, the full number of copies of each map required b
the Settlement Department should be in their hands, y

(¢) When no longer required by the survey party, the original field
sheets will in future be sent to the Deputy Commissioners of dise
tricts for record, instead of to the Surveyor-General's Office at
Calcutta.

(d) The preparation of duplicate area statements was discontinued,

238. During the field season the sections employed in Upper Burma en-
joyed excellent health, but during recess at Mandalay there was a good deal of
sickness and two computers died. In Lower Burma, as might be expected, the
establishment suffered a good deal from fever and sores on the legs caused by

continual wading in the brackish mud of mangrove swamps. Three men
died and ten were invalided to their homes. .
239. The cost-rates for the season are—
UPPER BURMA,
&£
Traverse survey, per square mile . . . . . .57
Cadastral survey, per square mile . . . , . . 11§
LowER BURMA.
R
Traverse survey, per square mile . . . . . 172
Cadastral survey, per sqtare mile . . . . . 209

Taking Upper Burma first, the cost of the traverse survey is a little less
than it was last season. This is due to the easier nature of the work and to the
larger outturn and in a small measure to the introduction during the latter part
of the field season of line-clearing squads. The cost of the cadastral survey is
slightly above last year's, due entirely to the higher cost of superintendence,
but for which the rate would have been much less, owing to the omission of
topographical details in jungle. In Lower Burma the cost of the traverse survey
is less than half what it was last season owing to the larger scope of the opera-
tions.

UrPER BURMA.

240. The traverse survey was in charge of Mr. G W. Jarbo. Lieutenant C.P.
Gunter, R.E., was attached to this camp for a short time for training in practical
traverse work, whilst Babu Abinash Chander Bose was employed in in-
specting the traverse surveyors and Jine-clearers in the field, The subordinate
establishment consisted of 12 traverse surveyors and 8 computers. Two pro-
bationary Superintendents of the Land Records Department, Messrs. Nolan and
Adamson, were attached to this camp for one month only to learn the rudiments of
traverse work, The traverse survey of the Pakokku district was commenced this
season. Thearea traversed comprises the Pakokku and Yezagyo townships lying
on the right bank of the Chindwin and Irrawaddy rivers. About one-third of
the area consists of flat alluvial land and the rest of low hills or broken ground
covered with scanty scrub jungle and deeply indented with ravines, with
patches of cultivation scattered about in the valleys. Water was very scarce
after the middle of February, and the surveyors sometimes had (o send long
distances for it. The traverse survey was not intelligently supervised, Main
circuits were carried over hills and no use was made of subtense bars as should
have been done, Very short lines are the rule rather than the exception, and
the traverse surveyors were permitted to do their own line-clearing. This will
be rectified next season. The demarcation was very defective. Wooden posts
had merely been erected here and there at intervals to mark out the general run of
the boundaries, but the actual boundaries were not indicated at all. This has
been brought to the notice of the local authorities, and it 1s hoped that next
season there will be an improvement. The demarcation maps were excellent
and of much assistance,

The traverse section took the field on the 6th November and returned
to recess quarters at Mandalay on the 24th April. The theodolite
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stations were marked with galvanized iron cylinders, The angular work was
checked by observations for azimuth at go stations and the angular error
is one minute in 17 angles on main circuits, and 1 minute in 13 angles on
village circuits. Double chaining was employed on main and sub circuits only
and the chain measurements were checked by connection with one intersected
point of the Great Trigonometrical Survey-Shinmataung h.m.—and five triangula-
tion stations of the Topographical Survey. Unfortunately these points were all
fixed during the season under review and final values were not available in time
to enable the results of the connections to be computed. Without them the
average error in the chaining is 0°43 links per mzlle and the circuits all closed
satisfactorily. All the computations have been completed as far as possible,
under the circumstances explained above,

241, Mr. ]J. Connor was in charge of the cadastral section until he retired,
when Mr. J. S. Swiney took his place. He had only one assistant for testing the
work, Babu Abinash Chander Bose, for the first half of the field season and
Lieutenant C. P, Gunter, R.E,, for the latter half. The survey was tested by
670 linear miles of check lines excluding those of the inspectors, an average of
'6'q linear miles to each square mile actually surveyed; but this includes boundary
partals. Field work continued till the end of April. The average number of
amins was 48, employed for an average of five months.

242, During recess the 16-inch field sheets were all completed and traces for-
warded to Calcutta for reproduction by the Vandyke process with the exception
of gg which contain only jungle blocks and will be completed during the ensuing
field season. The maps were entirely outlined in ink by the field surveyors, the
boundaries only being left in pencil for comparison in office. Standard sheets
146, 149, 194 and 195 were sent to Calcutta for publication on the 1-inch scale,
and sheets 102, 103, 104, 105, 147 and 148 will be sent very shortly. After pub-
lication, blue prints of these on the reduced scale will be supplied to No. 10 Party
for revision of the topographical details and filling up of gaps. As there is not
sufficient detail in sheets 101 and 67 to justify their publication they will be
handed over to No. 10 Party, and traces, which are in hand, prepared for the
local authorities. In addition to the work of the current season, traces were pre-
pared of 599 16-inch field shests containing 257 4wins of the previous season's
work and forwarded to Calcutta for reproduction. There are 625 sheets of the
previous season still remaining to be traced, and these will be done during next
field season. Much miscellaneous work was also done for the Settlement Depart-
ment and all arrears have now been completed.

The alterations in 4win boundaries give an immense amount of work.
Fresh traces and area statements have to be prepared and the original 16-inch
maps and 2-inch standard maps altered to correspond. This would be avoided
if the work of the demarcation officer were examined before the survey is done.
In future it will entail the printing of fresh copies of the 16-inch mapsas well.
Up to date the number of 4mzns so dealt with in the Yamethin district, which
was surveyed in 1896 and where settlement operations have been in progress for
some time, is 642.

243. The programme for next season consists of the traverse survey of
425 square miles and the cadastral survey of 600 square miles in Pakdkku and
the traverse survey of 200 square miles in Shwebo,

LowER BURMA,

244. The work in Lower Burma, both traverse and cadastral, was continued
under the supervision of Mr. ]J. S. Swiney, under whom the previous season’s wark
was carried out. He was assisted during the field season by Babu Jagdamba
Prasad. The subordinate establishment consisted of 8 theodolite surveyors
and 3 computers for the traverse survey, and 1 inspector, 13 amins, 2 estimators,
and 5 draftsmen for the detail survey. The traverse survey of the Sandoway
district was completed this season and that of Kyaukpyu taken up, The
origin of survey for the two districts is the same, ziz., the intersection of
oo le ). and is the same as that of the survey by local agency. Only the
stations on the 4w boundaries were permanently marked with galvanized iron
cylinders. The gg kwins surveyed in detail were scattered in small isolated
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patches dotted about throughout the district, of which the greater part has been
surveyed by local agency.

The detail survey was checked by 122 linear miles of test lines excluding those
of the inspector, which is an average of a little over 1 mile for every square mile
of survey. The traversing was connected with two stations of the Great
Trigonometrical Survey, but there is a chain error in one of the village circuits
affecting the connection, which will be revised next season. The averave ercor
in the chaining on the village circuits is 073 links per mille. Double cbhaining
was employed throughout. The angular work was checked by observations
for azimuth at 49 stations, and the average angular correction is one minute
in 3o angles. The demarcation was very defective and the village headmen
were only able to point out the boundaries of circles (£aiks), and as their circles
were sometimes very large, the fhugyis could not readily be got hold of.
Consequently the traverse surveyors, when in difficulty, generally accepted
the demarcation maps as their guide. The boundaries generally ran along a
footpath, stream or other natural feature, so the maps proved of consider-
able use, as the nature of each boundary was carefully recorded on them. In
the detail survey. the same difhiculty was met with respect to the boundaries, and
in jungle where no marks were found and the boundaries could not be pointed
out, the traverse lines have been taken as the boundary.

245. The field establishment assembled at Sandoway on the 25th October
but field work was not in full swing till over a fortnight later. The traverse'
establishment had to make a journey of 130 miles by steam launch to the
nearest point of the Kyaukpyu district and the amins proceeded by land, some
of them having 120 miles to go and all having to carry their belongings
themselves as carts are almost unknown in Arakan, and coolies not procurable.
Field work closed on the 23rd May. The entire area that came under survey was
densely wooded except where cleared for cultivation, It was intersected by
numerous creeks, forming in the Kyaukpyu district a net-work of islands which are
fringed with mangrove swamps extending in places to a width of nearly a quarter
of a mile from the open water. Unfortunately these creeks represent the larger
part of the #w:n boundaries, and the traverse lines had to be run through the
mangrove rendering the work extremely difficult and costly. The traverse com-
putations have all been completed with the exception of the work dependent
on the connection with the Great Trigonometrical Survey, of which some of the
measurements require revision,

246. The 16-inch cadastral sheets were all completed and traces of all pre-
pared and forwarded to Calcutta for reproduction. No standard fair mapping
has been drawn for publication as the amount of detail falling into each sheet is
so small, but as, the Land Records Department have published maps on that scale
of the surveys done by local agency, 2-inch reductions have been furnished to the
local office for incorporation in their maps.

247. The programme for next season is the completion of the traverse and
cadastral survey of the Kyaukpyu district. The area remaining for traverse
survey is supposed to be about 120 square miles and 265 for cadastral survey
but these figures will probably be found above the mark, as the work will be
very much simplified next season when confined to the cleared lands. With
the concurrence of the Local Government the traverse lines will be run round
the clearings only, and the kwin boundaries and topographical details in jungle
will not be surveyed.

CENTRAL PROVINCES.

CENTRAL PROVINCES DETACHMENT.

248. Mr. R, C. Ewing held charge of the detachment and was assisted
in the topographical revision by Mr. M. Gastaud and Khan Sahib [kbaluddin.
Khan Bahadur Imam Sharif continued in the detachment till 41st December
1got, when he proceeded on combined leave; Khan Bahadur Yusuf Sharif
was in Lhe drawing section till 18th December, when he retired on superannu-

ation pension,
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249. The field operations of the season commenced on 1st November 1go1

and comprised—

(a) Traversing of detached villages (excised from Government forest
reserves) in g districts of the Province in compliance with
the requirements of the Commissioner of Settlement and
Agriculture,

(8) Preparation of field sections for the topographical surveyors.

(¢) Revision in the field of the details reduced from the 16-inch scale
cadastral maps surveyed by local agency, and surveying the
topographical features omitted.

250. The traversing consisted of enclosing polygons in skeleton (z.e.
without measuring offsets to boundaries) of excised portions of forest reserves,
or of jungle villages whose rent being below R15 were omitted at the previous
survey, but had now exceeded that sum. There was no demarcation done, nor
any needed as the abandoned forest boundary formed in itself three sides of the
new village, while the present boundary showed the fourth side.

The theodolite was set up on as many prismatic compass stations of the
patmari's survey as could be found or identified, and in this connection great in-
convenience was felt at the commencement by the non-attendance of the patwarss,
who were engaged in their fiscal work.

The area traversed was as [ollows :—
Square miles,

District Damoh . . . . . . . . . 375
" Hoshangdb4d . . . . . . . 236

»  Chhindwdra . . . . . . . . 109

" Nimdr . . . . . . . 211

s Chdnda . . . . . . . . . 356

»  Raipur . . . . . . . . 3588

»  Sambalpur . . . . . . . <1197

’ Mandla . . . . . . . . . 547

n Seoni . . . . . . . . . 535
7154

There were traversed 1 sub-circuit checked by § azimuths, 570 village
circuits, and 630 sub-traverses; the polygons were too scattered to permit of
main or other sub-circuits. The average angular error was 4,” and the linear
error per 100 chains, was 8 links. Connections were made to six G. T. stations,
only one of which was used in the sub-circuit, the others being connected
with detached villages, could not be used, but will be of service when com-
puting the co-ordinates of villages from origin of survey for plotting of village
trijunctions on the 2-inch field sections. The disputed boundary between
jagirs Pagira and Batkagarh, district Chhindwara, was also traversed at the
request of the Deputy Commissioner, to whom the maps and records have
been sent for adjudication.

The theodolite stations of the previous surveys on village trijunctions
and marked by stones, were generally found except a few riparian ones, also
some of the other stations, whilst new stones were embedded where necessary
in place of missing ones. The new traverse stations have been marked by
embedding undressed stones, about 2 feet underground and 1} feet ahove,
marked at top with a circle and dot.

The computations of the season’s work have been completed and the
records prepared for lodgement. The 16-inch skeleton plots with their numeri-
cal data have been supplied to Deputy Commissioners for completion of the
detail survey by the patwarzs, aggregating 570 villages in 983 sheets.

The area traversed is 7154 square miles costing R17,503 or R24-7-8 per
square mile. ) .

251. For the topographical work of revising and completing the field
sections, g sub-surveyors were transferred to this detachment and g men were
taken off from the drawing and traverse sections and put through a course of
training. The area revised was 1,036 square miles on the 2-inch scale
falling in § standard sheets in district Jubbulpore, the mapping of which will be
completed by close of recess. Th_e.accuracy o'f the work was tested by ga3
interpolations, and 24 miles of chaining. The hills were delineated by contours
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at vertical intervals of 50 feet apart, determined by numerous clinometric dedye-
tions. The hills being low and forest clad, necessitated chaining which under
such circumstances is always slow and tedious.

The details reduced from the 16-inch cadastral sheets, and transferred in
blue on the field sections were found to be sometimes misleading. Limits of
cultivation, which is always a fluctuating quantity, could not always be identified
on the ground; again the village sites in the cadastral maps only showed the
outer limits of area allotted for building on, whereas the survey had to
show only the area actually occupied as such. The hills were not surveyed
by the cadastral party, but were merely shown as conventional signs, and there-
fore of no service; streams flowing through jungle, and ravines were mere
eye sketches, or omitted altogether; on the other hand the streams through
cultivation, tanks, high roads and railway lines were found in correct position,
though in the case of high roads and railway lines all bridges, culverts and
mile-stones had to be inserted. This was the surveyors’ first attempt at this
kind of revision, and as many were inexperienced some attempted to be too
minute, while others were disposed to generalize too freely. Much assistance
was expected from village trijunctions as initial points of departure for the
surveyors, but the patwaris and malgusars could not be got to attend to point
out their positions, and the platforms of a very large number were found not to
have been constructed. The Deputy Commissioner has notified his intention
of having them constructed shortly.

The cost of this section is R18,351, which gives the result of Rg-7-8 per
square mile,

252. The drawing section was engaged in the preparation of field sheets
" preparatory to their verification, correction and completion of topographical
details by surveyors in the field. The village trijunctions are first plotted, and
then the original 16-inch cadastral surveys are reduced by pantograph to the
2-inch scale and transferred to the field sheets and inked in blue, The details
of the 4-inch forest surveys are also reduced and transferred in burnt sienna to
the field sections, by using the village trijunctions common to both. The cost
of the drawing section was R%,378.

253. The party returned to recess quarters during the first week of May,
when the hot winds became very oppressive and the haze obscured the hills ; the
topographers had uniform good health, while the traversers suffered for a short
while only from malarial [ever at the commencement of the field season, more
particularly in the gemindarzes of Raipur, )

254. The programme of the coming season comprises—

(a) the traversing of 671 square miles, which will complete the traverse
work of this Province, so far as is at present known;

(4) the topographical revision of the remainder of district Jubbulpore
and eastern half of district Damoh, approximately about 3,000
square miles; )

(c) the preparation ol field sections.

255. In November 1go1 the drawing office was inspected, and in January
1902 the topographical revision section by Major Longe, R.E., Officiating Deputy
Surveyor-General, and during the recess in August by Major Bythell, R.E,,
Officiating Deputy Surveyor-General.

ASSAM.

AssAM DETACHMENT.

256. The detachment was under the superintendence of Mr. T. Shaw,
Superintendent of Provincial Surveys, up to 28th July, when he prqceeded on
privilege leave. Mr. C. O'Donel, Sub-Assistant Superintendent, carried on the
current duties of the office for the remaining two months of the year under report.

257. The season’s programme consisted of the traversing of—

Square miles.
Villages previously surveyed by local agency . . . 1354
Villages for extension survey by local agency . . . 55'9
Tea grants . . . . . . . . . 1034
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A small area estimated at 15 square miles was also to be surveyed topo-
graphically on the scale of two inches to the mile, to complete standard sheet
No. 41 for publication.

Besides the above there were—
Linear miles.

Resurvey of boundary between Cherra Siemship and British
villages . . . . . . . . . 4%
Location of Langdi Thana . . . . . . . 8
This programme was not completed. The actual outturn is given
below :—

Traversing.

Area in Area in No. of Permanent
DisTRICT, square miles, | square miles,| azimuths marks

Tea grants. | villages. observed. | connected.
KRémrdp . . . . . . 23'17 113°99 92 411
Nowgong . . . . . . 2516 13 43
Darrang . . . . . . 2669 15°40 26 167
Sibsdgar . . . . . 18'71 21 65
Sylhet . . . . . . 3'15 I 92

|

ToTAL . 9373 “ 132'54 153 778

Topographical survey . . . . . . 12'2 Square miles.
Boundary between British villages and Cherra Siemship . 4’5 Linear ,,
Location of Langdi Thana . . . . . . 86

258. The work was again scattered all over the Province in small blocks.
At the commencement of the field season Mr. O'Donel’s services were placed at
the disposal of the district judge of Sylhet to carry out a survey and local enquiry
in a civil suit between the Secretary of State and the Maharaja of Hill Tippera.
Mr. O'Donel was absent on this inquiry the whole field season. In consequence
of the importance attached to inspection of the land records Mr. Shaw
could visit only four out of the eight surveyors at work. The small outturn
must, therefore, be partially attributed to insufficient supervision of the sub.
surveyors in the field.

25g. The cost-rates of traversing per square mile in the different districts
are as shown below : —

R
, Tea grants . . . . . . . « 48
Kamrdp q villages A

Tea grants . . . . . . B . 86
Darrang {vmages ) ... 36
Nowgong. Tea grants . . . 72
Sibsdgar. Do. . . . . 77
Sylhet. Disforested area . . . . 188

The very high rate for Sylhet is due to the small area completed, v:z., only
315 square miles and to the failure of the local authorities to have the bound-
aries cleared before the sub-surveyors’ arrival on the spot. The surveyor had to
be detached from the Brahmaputra valley for this work and the cost of moving
him and his squad had to be debited to this small area. The area surveyed
topographically on the scale of 2-inch to the mile was 122 square miles and it
cost R440 or at the rate R36 a square mile. This survey has not yet been
tested. At the end of the season a sub-surveyor was sent to district Sylhet
to connect, by traverse with previous surveys, a thdna which had been fixed by
the Hill Tippera authorities on the Langdi river. The Assam officials were
of opinion that the f4dna had been fixed well within the district of Sylhet,
but it proved to be over half a mile within Tippera territory. Much delay was
caused by the nature of the country through which the traverse survey had to
be carried, and by the inclemency of the weather. The total length traversed
in connecting the ¢héna was 86 linear miles and the cost R683.

H 2
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260. The preparation of the standard sheets was continued in the drawin
office. The drawing office is located at Shillong, and for seven months of the
year there was no direct supervision of the draftsmen, Mr. Shaw being unable
to leave his other duties in the field to even inspect the office. The progress
has consequently been very slow. No sheets have yet been submitted for
publication,

261. Mr, Shaw examined the maps and records of the Land Records Depart-
ment in districts Lakhimpur, Sibsdgar, Darrang, Kdmrip, Sylhet and Cachar.
A class for training local officers in practical feld surveying was held
at Jorhit for one month, during which time Mr. Shaw instructed one Assistant
Commissioner, two Extra Assistant Commissioners and three Sub-Deput
Collectors. He also conducted examinations for first class certificates at the
Survey Schools at Gauhdti and Jorh4t.

262, The programme for next field season consists of the following tra-
versing :—

. Square miles.
(1) Areas which have been or are about to be surveyed by local

agency . . . . . . . . . o1

(2) Tea grants . . . . . . . . . 221

(3) Disforested area ., . . . . . . 3
GEODETIC.

ASTRONOMICAL LATITUDES.

Nos. 22 AND 23 PARTIES.

263. There being only one Imperial officer available for Astronomical work,
Nos. 22 and 23 Parties were combined during season 19o1-19oz and employed on
Latitude work on the Calcutta Meridional series and the Darjeeling triangula-
tion,

264. The stations visited and the results obtained at each are tabulated
below : —

H:ight
. . above . Geodetic Astronomical
S 5 Station; L tude, A . P.E. -C.
eries ation msi:" ongitude Latitude=C, Latitude=0, o
level,
Feet.
o ’ o ’ " Q ’ [ ® ”
Caleutt Madhupur . 92 88 32 |23 56 3%97 |23 56 4282 +o0040 | + 395
a\;:r'gional Charaldinga 149 | 83 26|24 52 4303 (24 52 4536 | o051 | + 14
‘seri'es Chanduria . 160 88 23|25 44 2747 {25 44 3193 | o058 | + 446
. Lohigara . 205 88 24 |26 2 1204 |26 2 136 +o0'055 | + 1°92
Jalpdiguri . 88 47|26 31 15713 |26 31 g¢16 Xo0056 | — 597
Siliguri . 4ot 88 27|26 41 411t |26 4t 1810 +0080 | —a3zor
Darieeli Kurseong . 4428 88 18|26 52 616 |26 51 1505| o0'060 | —srIL
e_ll:]pe '"gl . J| Senchal . 8600 88 20 (26 59 878 |26 53 327¢8 +o09t | —3580
\11angula o | Tonglu .| 10073 88 8|27 1 5354 27 1 1130| oogh | —i224
tion. Phallut . 1,815 88 327 12 4251027 12 528 Hoo73| —3723

265. The results show that the quantity O—C maintains its positive value
till quite close under the outer Himalayas, the sign changing somewhere about
north latitude 26° 10/, indicating that the zone of positive deflection has, at
this longitude 88°, a much greater width from North to South than had been
expected. Another feature of the results is the very rapid change in the
amount of O—C between Loh4gara, latitude 26° 2", where O—C = +1'92”
and Kurseong, latitude 26° 51" where O—C = — 51”11 giving a change of
53" in 0°—49 of latitude. The occurrence of the maximum deflection at
Kurseong, half way up the outer ranges is remarkable. In every case, except

erhaps Phallut, the Latitude station is well situated as regards local masses and
at Phallut the local disturbance cannot be more than 1”5 to the southward.

266. The result obtained at Jalpdiguri is also noteworthy. O—C here is
equal to—35'97 where close on 30” was to be expected. At this station Longi-
tude observations have shown the presence of an apparently abnormal deflection
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in the prime vertical of 18” East where only a small deflection was to be expected.
It seems then desirable that azimuth observations should be undertaken at this
station to supply evidence, corroborative or otherwise.

267. The parties were inspected by the Superintendent, Trigonometrical

Surveys in June 1902,

TIDAL AND LEVELLING OPERATIONS.

No. 25 ParTy.

268. Captain H. L. Crosthwait, R.E., held charge of the party until the
27th January 1902, when he proceeded to attend the Chatham course, and Mr,
E. ]J. Connor took over charge.

TiDAL OPERATIONS, v

269. The following stations were under observation at the commencement
of the year:—

. No. of
Automatic or | Date of com- .
STATIONS, Date of closing | years of
(Those shown in ilalics are permanent). nbl::rr::?i:Ls. r;z::::::i';;;‘ of ubservationg. Dl:is;r::a- REMARKS,
1. Suez . . . . . | Automatic. 1897 Still working. 5 To be closed.
2. Perim . . . . . » 1898 o 4 Ditto.
3. Aden . . . . . " 1879 » 2
4. Kurrachee . . . . » 1881 " 21 .
5. Porbandar . . . . » 1398 " 4 With certain
interruplions.
6. Port Albert Victor (KAthid- " 1900 " 2
wadar).
7. Bombay (Apollo Bandar) . " 1878 " 24
8. Bombay (Prince’s Dock) . . ” 1588 » 14 Property of Port
Trust,
Mad re-lsPaBI:ed 1390 {'0} 1
9. Madras. . . . . " s Still working. 33y
1o. Kiddevpore . . - . » 1881 " 21
11. Bassein (Burma) . . - ” 1902 Newly started. | .., Started this year.
12. Rangoon . . . . M 1880 Still working. | 22
13. Port Blair . . . . ” 1880 . 22

270. The newly built tidql observatory at Bassein, in Burma, was started
working by Captain Crosthwait on the 1st January 1go2.

271. The 13 tidal observatories at work have been inspected during the
year; and all the tidal registrations, except those at Porbandar, where the com-
munication pipe again got choked with sand, have been very satisfactory.

272. The two following tables show the annual and decadal percentages
of the predicted time and height errors of high and low water,

PERCENTAGES OF ERRORS IN PREDICTED TIMES AND HEIGHTS AT OPEN
COAST STATIONS FROM AUTOMATIC OBSERVATIONS.

In TIME, IN HE1GHT,
é Within 15 minutes. Within 8 inches of Within 5 of
-2 o Actuals, mean range
YEAR. ] Actuals. ) at Springs.

w

K]

2.‘ H. W, L. W. H. W, L.w, H. W, L.w.
g2 . . . . 8 75 74 91 85 98 98
1893 . . . . . 9 73 68 93 98 96 95
1893 . . . . . 10 [ 62 95 932 97 95
1895 . . . . . 9 68 65 98 97 o4 o4
1896 . . . = 9 71 70 97 97 97 93
1897 . . L. . . . 8 71 75 96 97 97 97
1898 . L. . . . . 9 74 70 96 96 95 95
1899 . . . . . . . 9 74 66 95 95 93 92
1900 . . . . . . 11 66 6o 93 38 93 89
1901 . . . . . . 1 71 ] 93 91 93 91
Average of 10 years 9 ‘ 7 J 67 95 94 95 94
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PERCENTAGES OF ERRORS IN PREDICTED TIMES AND HEIGHTS AT
RIVERAIN STATIONS FROM AUTOMATIC OBSERVATIONS.

IN TIME, IN HEIGHT.
é Within 15 minutes Withia 8 inches of Within 45 of
, =] 0
YEAR. 'z: Actuals. Actuals, r::aélp‘:i‘:fse.
'E. R —
z.s H W, L.W. | Hw L.w. H. W, Lw,
18g2 . . . . . 2 61 6o 72 65 04 95
1893 . . . . . 2 57 57 68 50 8y 84
1804 . . . . 2 56 55 66 42 83 o
1395 .o 2 59 55 74 47 94 84
1896 . . e 2 56 55 63 42 87 74
1897 . . o . f . 2 59 61 75 57 96 91
1898 . . . 2 53 59 71 61 90 91
1899 . e e 2 55 59 76 65 95 94
1900+ . e e e . 2 59 62 70 57 89 87
oL . . . e e 2 03 65 70 59 90 92
Averageof toyears . . . . 2 58 59 71 55 } 91 \ 87

SPIRIT LEVELLING OPERATIONS.

273. The levelling detachment was again employed for a time on the
Eastern Bengal State Railway, from Parbatipur to Dhubri; and for the remain-
ing portion of the field season in Bengal, from Siliguri to Sonikhoda Base-Line
and in Assam from Fakirganj to Gauhati. It completed 259 miles of double
levelling.

274. During next field season, the levelling operations will be carried on in
Burma from Thazi Junction Railway Station to Magwe ; and from Mandalay to
Tantabin.

The detachment left Dehra Diin on the 20th October 1got, and returned to
recess quarters on the 13th May 1902.

MAGNETIC.

No, 26 PARTY.

275. Captain H. A. D, Fraser, R.E., was in charge of this party through-
out the year. ‘

During the season under report field observations were commenced.
Three detachments were employed in the area to the west of a line joining
Bombay and Dehra Din observatories and complete sets of observations were
taken at each of the stations of observation the total number of which was 163.

276. Two detachments worked along lines of railways: the first dlong the
broad gauge and the second along the narrow gauge systems lying within the
area under survey. They completed 65 and 62 stations respectively. The
third worked in the desert, using camel transport, This detachment observed
at 36 stations averaging about 30 miles apart.

The stations of observation are clearly marked on the accompanying map
of India.

277. A table is printed, in the appendix showing the values obtained, but
as these are uncorrected for daily vanation, secular change and instrumental
differences, they are to be considered as preliminary approximate values and
not as final results. )

Early in March 1902, the officer in charge proceeded on tour and in addi-
tion to inspecting the work of the three field detachments, he took very complete
sets of observations at five repeat stations (vide chart). At each of these
stations three sites were occupied from one to two miles apart and the approxi-
mate results shown in the table are the means of the three groups of observa-
tions thus obtained. Each site was permanently marked and it is intended to
repeat the observations at each place as often as possible in the course of the
survey.
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278. After the return of the field detachments early in May, a long series of
observations was undertaken in Dehra Din to determine the values of the
moments of inertia of the magnets of each of the instruments used in the survey.
These were computed out at once and proved quite satisfactory. Subsequently
the computation of the field work was taken up and completed.

279. Early in July the officer in charge proceeded to Kodaikdnal and
installed the self-recording instraments at that base station, returning to Mus-
sooree about the zoth August, The whole of the necessary equipment was
handed over to the Director of the Kodaikdnal observatory, who is now in sole
charge of the magnetic work at this station. This installation enables the area
of operations for the ensuing field season to be extended to the south of India.

280. At present three out of the five base stations are in working order,
viz., those at Col4dba, Dehra Ddn and Kodaikdnal. Of the two remaining the
buildings at Rangoon were handed over by the Public Works Department
early in 1go2, but the instruments originally intended for this station have not
been installed as it was decided to reserve them for the Calcutta observatory as
soon as it was definitely known that the existing set of instruments at Alipore
would not be avilable for survey purposes.

Another set of Watson's magnetographs is now being made in England
for Rangoon and is expected to arrive by the middle of 1903.

The site for the Calcutta observatory has been finally selected at Barrack-
pore (some 12 miles out of Calcutta itself) and work was to be begun about
the 1st November 1902. It is hoped that the buildings will be sufficiently
advanced by the end of February 1go3 to permit of the installation of the instru-
ments being then undertaken. ’

381. As the Vertical Force magnetograph at Alipore could not be utilized
for survey purposes, sanction was obtained for the purchase of anew instrument
of this class. When received it will be installed at Dehra Din, as this latter
is a more suitable place than Calcutta for recording the variations in the vertical
force as far as the requirements of the survey are ccncerned.
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Field Parties during the year 190r-02—contd,
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PART 11,

Statement showing the cost-rates of work executeq by the

CoST-RATE PER SQUARE MILE,

———

Detail survey and preparation of maps on scales of

Number
of Nature and Jocale of field operations,
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y g
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CO97-RATE
PER ACRE.

COST-RATE PER SQUARE MILE,

Cadastral Survey,
including
traversing, detail
survey, and
mapping.

Stone
embedding.

Records
(Khanapurs),

Complection of
Vernacular
records assess-
ment, statistics,
etc,

Total cost,
inclusive of
charges for
instruments to
Provincial
Governments,

Annas.

634

R

200

R
90,184
1,05,927 (a)
1,26,075 (4)
92,353
70,983 (c)

1,25,120 (d)

[ —

1,00,914 (e)

91,625
70483

71,364
1,74,283 (g)
29,009 (g)
53,328 (h)
19,568
3,090
1,740
2,538

197,304 (i)

}10,59,900 (/)

82,716 (k)
44,896 ()
34,604
35,425

43,332 (m)

L 33407 (0)

ReMARKS,

(®) Includes R591 cost of the portion ol the Party working in the
Bangalore Drswing Office, a7 d Rs5.143 expended on revision «f
Maymyo City, 19'18 square miles on 16-inch scale.

(8) Includes R32,855 on miscellaneous and compilation works.

(¢) Includes R1,276 cost uf arrears of Lushai triangulation.

{d) Includes 324.897 erpended nn 42 square miles of cantonment
surveya on 12”7, 48” and 60" ; Ro,275 on Baluchistin settlement,
R32,380 on Frontier surveys.

(¢) Includes R3o,113 for Riverain surveys; R7,731 on Simla City

survey.
(/) Linear miles,
(g) Inclusive of publication charges.

(4) Includes R4,232, cost of 1,893 miles uf bouadary survey and R1,%36,
cost of 1,037 miles of levelling,

(i) Includes R4,635 cost of Cawnpore Muriclpality Survey ; R4,266
cost of Fyzahad and Ajodhya Town turvey; R520 costol Fyza-
bad Cantonment survey, and K3.794 cost ol Road surveys.

(5) Includes R 24,669 on miscellaneous surveys; Ri5,911 on standard
mapping ; R58,905 on reproduction of village maps Ri,430 on
Thdna maps and K7,684 on Orissa and Bihgr Badars,

(k)1 R13,m00n letion of arrears of other parties, revision

of maps and preparaticn of fresh traces and area :tatements
and other Miscellaneous work for Settlement Department.

(#) Includes R3ta cost of marks for Pakékku City survey.

(m) Includes R7,378 charge of Drawing Office.

(n) For Tea grants.

(o) Includes R1,642 on standard mapping ; R13,065 on maintenance
of Records and R2,783 on Boundary Commission,
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APPENDIX.

Note on Surveys sn the United Provinces of Agra and Oudh, BY CAPTAIN W. M,
. COLDSTREAM, R.E.

Revenue Surveys in these Provinces were originally carried out by two distinct
branches, large scale village maps being prepared by the Settlement Department and
smal) scale maps of large areas by the professional Revenue Survey Department.

During the settlement of a district the Settlement Officer, after demarcation of vil-
lage boundaries and determination ol disputes connected with them, prepared a map for
each village on the scale of 16 inches to the mile, or some nearly equivalent scale of local
units. The standard of measurement was in all cases the local bdigha, which varied in
nearly every district, and often in different parts of the same district, and rarely bore a
simple proportion to the acre, which was in use by the professional survey and in which
all English statements were compiled. At first the village maps were mere eye sketches
made on the spot by eye, as the dimensions of each field were measured and recorded,
but in 1852 the use of the plane-table was introduced, and the resulting improvement in
the map was very marked. The agency employed was generally that of amins, but in some
districts the patwaris did the whole or a part of the plane-table survey with considerable
success,

The work of the proflessional Survey Department which dates back to 1833, was the
preparation of maps on the scale of 4 inches to the mile based on theodolite traverse data.
Reductions, on the 1-inch scale, were afterwards prepared in the form of standard
sheets, representing areas included between parallels of latitudes 1§ minutes apart, and
meridians 30 minutes apart. With the g-inch maps, the Revenue Survey also provided
statements giving statistical information, such as the total areas of villages, the number of
houses, ploughs, wells, etc. Practically the whole of the Province except Jhansi and
Kumaun was surveyed in this manner by 1870, and between 1377 and 1884 the districts
of Sahiranpur, Muzaffarnagar, Meerut, Bulandshahr, Aligarh and the southern parganas
of Mirzapur were surveyed topographically on the z-inch scale. Unfortunately *‘the
records of some 13 districts were lost or practically destroyed during the mutiny and
consequently no proper maps of these districts have been since available, the only ones
existing, being skeleton district maps on the scale of haif an inch to the mile.” *

In 1871 the work of the two branches was amalgamated, and the modern methods of
cadastral survey introduced.

The procedure was as follows :—

After demarcation of village boundaries by the district authorities, a party of the
Survey of India ran theodolite traverses along the boundaries of each village, and on the
skeleton plots thus obtained, carried out the detail survey on the scale of 16 inches to the
mile of each village by the methods of chain survey, the use of the plane-table as a survey
instrument being restricted to the delineation of topographical features, village sites, etc.

The survey party also prepared the field book or 44asra of each village, the officer in
charge of the survey being responsible for the correct numbering of the map and field
book and for the entries in the area, crop and irrigation columns, The columns for the
particulars of uncropped land were also filled in by the survey party, but the entries were
afterwards checked by the Settlement Officer. The work of the party, both survey and
record-writing, was caried out by sub-surveyors and amsxs, the cost of the strictly profes-
sional establishment being borne by the Imperial Government. The districts of Agra,
Muttra, Banda, Hamirpur and Moradabad were surveyed in this manner, and their village
maps were reproduced by lithography, standard sheets on the 1-inch scale being afterwards
compiled from the village maps.

Between 1877 and 1886 much the same system was applied to the survey of the
permanently settled areas, in districts Benares, Mirzapur, Ghazipur, Jaunpur and Ballia.
For this a code of instructions was drawn up by Sir Charles (then Mr.) Crosthwaite, and
under it the survey party prepared cadastral village maps on the 16-inch scale and area
books showing in acres, the area of each field. These were handed over to the settlement
party which then made out and subjected to careful and repeated attestation the papers
which constitute the record-of-rights for each village. Towards the end of the opera-
tions, this system was slightly modified by associating the settlement and survey parties
in the preparation of the village papers. Operations were carried on in two or more
districts at the same time, and the average duration for each district was about 4§ years.
One ?tahksi! of Benares district which forms a part of the family domains of the Maharaja
of Benares, and for which separate arrangements were made, those portions of Ballia for
which a new record had recently been prepared in the Azamgarh Settlement, and all the
upland parts of Mirzapur were excluded from the survey. The area remaining was 5,448

. Note oo the slate of Topographical Surveys by the Surveyor-General in the anaual report of the Survey of lodia for
189g-1go0,



square miles and the total cost of survey was R10,16,542 or i
The expense was high owing to the n}\'inute sub-'di\;iss%ons ?)?oll:ll:eagfgil:::its)guir:dm:::'
comg}?‘xity andfnumber of proprietary holdings and shares. ¢
e cost of these surveys was at first divided equally between th i

Governmel:lts, but after 1884 the Local Governmentqboreya percentag: :,Tl:ﬁ;lal:;:nd[i.?:i
corresponding to the percentage of land revenue assigned to it. Both maps and llecords-
of-rights were put to the test ol constant production before the Courts in dispute cases, and
were proved to have attained a very high degree of accuracy. '

From 1836 to 1894 this system of survey combined with the writing of certain of the
records was used in the settlement of Dehra Din, Gorakhpur, Basti, Jhinsi (excludin
Lalitpur), and Garhwdl. In the last named district only the cultivated pa’u‘ts were surveyeclg
and the small size of the ficlds necessitated the adoption of the 64-inch scale, and in Jhénsi
the system was modified by the employment of patwaris on the survey of the fields.

In 1893 Mr, Darrah, who had inspected the maps and records of several ‘districts in
which settlement was about to fall due, submitted, in consu'tation with Colonel Sandeman
the Deputy Surveyor-General, and Mr. Freeman, the officer in charge of the survey party'
working in Garhwdl, a scheme for the preparation of maps and records by patwar: agency’
After a conference of officers at Naini Tal in 1894 the greater part of this scheme, slightl);
modified by the experience gained by Mr. Fuller in the patwari surveys of the Central
Provinces, was accepted, and in 1894 the system of local surveys by patwars agency was
introduced, which with some modificatione is still in force,

Under the new system, after demarcation of village boundaries, the preliminary
traverse was executed by a professional party of the Survey of India and at the close of
each year’s work, skeleton plots of each village were made over to the Land Records
Survey, which was instituted as a branch of the Department of Land Records under the
Board of Revenue, to carry out the cadastral survey and the preparation of records in the
following manner :(—

In each district coming under survey, the operations were placed in charge of the
Collector of the district, or of the Settlement Officer (when the latter was appointed), and
an officer of the Provincial Service of the Survey of India, whose services were lent to the
Local Government, was appointed as Survey Officer to carry out the work. The Survey
Officer, who was assisted by a staff of professional inspectors, estimators and draftsmen,
began operations in October by training the patwarts in survey, afler which each patwar:
surveyed the villages in his circle on the skeleton plots supplied by the traverse party, the
methods of survey, check survey and supervision being those of the Survey of India,
After the survey of a village the pafwaris prepared in the field, a k4ewat or list of pro-
prietors and a Akasra or field book for each village, leaving the area columns to be filled
in in office. At the beginning of the rainy season the pafwari came in to the survey
office and alter being trained in tracing and estimating, assisted in the preparation of three
traces of his village maps, and of village area statements, giving the area of each field or
plot of land, Hethen, under the supervision of the Survey Officer and his staff, completed
his field books and prepared a complete preliminary record-of-rights for each village. The
Survey Officer also made a preliminary soil classification, but in 1899 this was disconti-
nued, and the soil column of the field book was filled in by the Settlement Department.

One of the three traces was used by the Settlement Officer during his inspection, and
at the close of the settlement operations, the second trace was filed in the fa4si/, and the
third made over to the patwari and kept by him unaltered as a record of the settlement
map. From this copy the patwari himself prepared a fourth trace, on which to enter the
alterations required from time to time. The original village maps were made over to the
Survey of India and standard one-inch m1ps were compiled fron: them in a drawing office
located at Mussooree.

In professional matters, and in matters of professional establishment, all cadastral
surveys were placed in charge of an officer of the Imperial Service of the Survey of India
whose services were lent to the Local Government, as Superintendent, Land Records
Surveys, and who was also employed in arranging for and carrying out such special
surveys of towns or important boundaries as were required by the Provincial Government.
Tae Deputy Surveyor-General was also empowered to inspect the different district survey
parties from time to time, to ensure the work being maintained at a professional standard.

In 18gg the system was modified by the transter of traverse and mapping operations
to the control of the Superintendent under the Provincial Government, the head-quarters
of the traverse party and the drawing office being moved from Mussooree to Naini Tal,
and the combined traverse, cadastral and mapping operations together with such special
surveys as were carried out by the Superintendent being termed the Provincial Surveys.
As regards proflessional matters in connection with traverse and mapping sections, the
Superintendent was made directly responsible to the Deputy Surveyor-General, and in
consideration of their valus for cartographical purposes, the cost of the traverse opera-
tions, at the rate of R ;o per square mile of area traversed each year, was refunded to the
Provincial Government by the Survey of India, which also continued to pay for the cost
of the drawing office. )

At the same time an important change in the conduct of cadastral operations was
introJuced. . .

Up to 1399 each patwari in a tract under survey was given one year in which to
vomplete the sutvey and record of his circle, but as this arrangement threw heavy work on



the patwaris and allowed barely sufficient time, the survey programmes were liable to be
upset by any cause which took the patwaris off survey duty for even a short interval. On
these grounds the two years system was introduced by which each patwars was allowed two
years in which to complete his maps and records. On this plan the survey operationsin a
district extended during the first year over an area of about 800 to 1,000 square miles,
rather more than half the work in this area being completed the first year and the
remainder during the second year, when an additional area of some 400 to 500 square miles
was entered. The two years’ system, though giving better results and securing a more
thorough training for the pafwaris, has increased the cost of operations by a year’s cost of
establishment in each district, and by the emoluments of an Assistant Survey Officer, whose
appointment was rendered necessary by the increased area over which operations ex-
tended. At first, the survey and record-writing of each village was completed within the two
years irrespective of the date, but in 1900 the two years’ system was modified by making
the year of record in most districts under survey, the same for all the villages in a tahsil,
thus necessitating the revision of all the work done the first year to bring it up to date
during the second year.

In 1901 the traverse party having completed its work in districts in which survey was
contemplated reverted from Provincial control and was amalgamated with a topographical
party of the Survey of India, which has taken up the survey on the scale of two inches to
the mile of districts of which there are no proper maps, a beginning being made with
Allahabad. A small detachment of the traverse party was retained in Provincial employment
to take up such additional traverse and other survey work as might be required in connection
with cadastral surveys and surveys of Government roads and of towns or municipalities.

Since 1894 when the pafwars system was introduced the following districts have been
cadastrally surveyed in whole or in part, by the Land Records or Provincial Surveys :—

(1). Jhdnsi (Lalitpur sub-division), (2) Bijnor, (3) Bahraich, (4) Kheri, (5) Shihjah4n-
pur, {6) Bareilly, (7) Sitapur (portions only), (8) Naini Tal (cultivated tracts only),
{9) Meerut, (10) Pilibhit, (11) Gonda, (12) Farrukhabad, (13) Etiwah (portions of two
tahsils only) and (14) Aligarh (scattered villages only).

A statement giving the years of survey, the cost-rates and other details for the above
districts is attached.

The survey of Etah is also completed, but the records have not been made over to the
Settlement Department,

The districts of Azamgarh, Mainpuri and Jilaun are now under survey.

The following special surveys, accompanied in some cases by records of holdings, have
also been made by the Land Records and Provincial Surveys :—

Municipal surveys of Bareilly, Naini Tal, Shihjahdnpur, Tilhar, Mainpuri, Fatehgarh
and Cawnpore, and the survey for Government of Fyzabad and Ajodhya, boundary surveys
in connection with the Nepal frontier and the survey of roads in Farrukhabad, Etiwah
and Mainpuri.

The surveys of portion of Allahabad civil station, of Kosi in Muttra and of Koil
Atrauli, Hithras and Sikandra Rao, and of roads in Agra, Etah and J4laun are now in
progress.

In addition to surveys already mentioned the following hilly tracts have been surveyed
topographically by parties of the Survey of India:— *

1. The hiil Native State of Tehri in Garhwil on the scale of }-inch to the mile in
1851-1853.

3 2. lsjihra Dén and the Siwilik hills on the 2-inch and 4-inch scales in 1873-76,

3. Kumaun and Garhw4l on the 1-inch scale in 1886-1888.



District Surveys, including preparation of Settlement Records, executed by Land Records and Provincial Surveys between 1894 and 1903.

I Cost-rates Approximate Approximate
System Afes Total cost inﬁach district— | costrrates, Apptroxitmage fostrate, i"C“;d' —
. [ o ? L 1 f C. e " 1 in are cost-rate o ing head- rter H
DistaicrT. Traversed by Years ¢” Sur.ey.| of g,:rd:se;r;l s;uur:'e:e: : l-:’ ) ol Su:?/:;t.“ u];; us"ge or;chl;ad-iz; usm;r atrate ® Ebargesqu:‘ H
mile. charges. Traverse,
F- A R R a £ a. Ofcer’
Meerut . ng:}ti:s and 8 189497 | One year . 2,367 65,353 28(1) 31 (1) s8 8(1)|( Sﬂgan“:e‘:ﬂ:iﬁ ud.:.l
Jh4nsi (Lalitpur only). . " 1894-97 " . 1,059 66,307 63 70 97 8
i Bo4-98 , . 2,042
Bahraich " 1894-9 ) 404 1,329,835 8 63 g 8
Sitapur . " 1895-96 " . 196
Kheri . . " 1895-99 | One year and 3,108 1,43,885 68 75 102 8
two years.
Shahjahdnpur . » 189598 | One year . 1,752 96,508 55 59 86 8
Bareill ” 1896- . 1,580 1,20,555 (3) 76 (3) 84 (3) 1 8(3)
arelly 9799 " 27 8(2) (3) The figures for each dis-
Bijm?t (four parganas " 1898 " . 405 23,033 57 70 97 8 g-;;_;ai:g;: :::ggaemcﬁ_:
only). rn}te.
I des t of )i
Naini Tal No Traverse 1897-99 » . 101 (4) 45,000 445 523 523 o |@ ",i,l;_‘r, ) atatiomar
igarb.
dibhil . . B 3 - T . 1, 8 6 86 113 8 (4) Scattered cultivatio
Pilibhit Ng;ni:" and 8 1898-1900 wo years 072 1,571 7 3 4 a-i:crh d o ;zl-vinc‘h:ca?:
Gonda . . .| Nos. 2 and 8 1897-1901 | One year and 2,578 1,80,038 70 78 to5 8
Parties and Pro~ two years,
vincial Surveys,
Farrykhabad . .| Provincial Sur-| 1897-1901 | Two years 1,720 1,17,534 8 (80 107
veys.
Etiwah . . . vs ” 1g00-1901 ”» e .
Aligarh (portionsof two | No new Traverse! 1900-1901 | One year . o o
tahsils).
Etah . . . o|Nos. 2 and 8 1899-1g03 | Two years . " v

Parties and
Provincial
Surveys.

At
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Distriet Surveys, including partial preparation of field books, execuled by professional

Survey parties, 187 1—77.

DisTRICT,

Agra . . . .

Muttra . . . .
Bénda . . . . .
Hamirpur . . . . .
Moradabad . . .

REMARKS.

Years of survey. (!::zta-::t:il?r
R
1872—76 16o
1871—76 . . 183
1874—80 . . 192
1874—76 . B 126
1871—77 . . 198

District Surveys, sncluding

partial preparation of Settlement Records, executed by

professional Survey Parties, 1877—94,

DisTRICT. Years of survey. Cost-rates. Reuarss,
R
Jaunpur . . . . 1877—81 . . 209
Ghazipur . 1878—82 . . 169
Mirzapur . B . . . 1379—82 . . 151
. 1874—7 . .
Ballia . . , . [ 1880—B4 N . } 203
Benares . . . . .| 1882—84 . . 152
Gorakhpur . . . . .| 1883—88 . . 167
Basti . . . . . .| 1883—88 . . 235
Jhénsi (excluding Lalitpur) , .| 1888—go .. 54 By patwari agency; cost ex-
Dehra Dén. . . . . | 18go—92 . . clusive of traverse and record
Garhwil . . . . .| 1889—94 . . operation.
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Abstract showmg the approximate Magnelic values at Stations observed af
by No. 36 Party during season 190r1-02,

SO NOUAL L - ISerialNo_

Latitute.
Name of Station. St;qr;ey
a ’r v
Pédvddsan . | 2 3 |24 2920
Séchor . . w 3 | 2445 2
Dithva . ol » U 124 52850
Sheria Bheel | & 1 24 43 40
Tar Lunian « n 3 |2439 O
Islamkot . o o 3 |2442 0
Dipla w 4 | 2428 10
Rahim. kl-bizér s 5 (2419 0
Kiria . # 3 |242 o
Lakhpat . nw 4 | 2349 20
Mhur py 5 (233320
Nakhtrana 18 6 (2321 o
Kalydnpur d w8 | 231340
Bhimasar. . s 9 | 2311 20
Léikadiya . ) w7 | 2320 30
Adesar . . w 1o | 2333 20
Viarshi .| H 10 |23 47 50
Diodar . d w7 |24 630
Sai . ¥ 2 (2617 0
Asolai . . w 1 26 42 1o
Phalodi Jd 8 5 |27 740
Nukh N . w & | 273330
Ranjitpura o w3 I o
Khangarh w 2 8 22 10
Derawar Fort . w 1 | 2846 20
Reti .  # 3 |28 510
Lunwéra Tar . w6 |27 44 30
Piareh-ka- Toar w 7 | 2718 20
_l_usslo . 1% 1 | 2648 40
ajal 32 a {265250
Mubank Shéh w 5 |26 2340
Syed.
Bakdr . 8% 4 |26 510
Khipra n 6 12549 20
Rénihu » § | 255610
Nusseer Areesur| , 3 |26 9 20
Sumrahu . w 3 | 2629 O
Samiésata. | 48 7 |29 21110
Kirachi ¥ 1 [2451 2
Dabeji . . » 3 | 2448 50
Jhimpir . ] 8% 1t |25 150
Hyderabad B » 10 | 2522 30
Shahdadpur w7 | 255540
Daur . »w 4 | 26327 40
Kandi4roRoad | . 1 |26 5920
Khairpur . d B 5 | 273110
Ruk Junction .| o 3 | 2748 20
Larkhdna, . » 4 37 32 40
Sita Road . ) w6 |27 3230
i Bibak Road .| # 3 [2629 o
i Sann f w6 |26 140
|Pet5ro . f » 8 |253 o
Jhatpat . . 2% 2|28 222
Bellpat . o w1 |28 59 40
Sibi , . .| 48 1 | 293250
Pano Akil. # 5 |275050
Kharpur Daharkn w 4 |28 240
<4dikabad . w 32 | 2818 10
Khanpur . w 1 | 283820
Chanigot . 3 8 |29 510
Asrant . . 1 6 29 3t 30
Bakhshankhan . w 4 29 44 30
Rojhanwali 3 4 |30 o050
Orki (Sujawal-| » 2 [30 B30
pur.)
Malaut . . w 3 |31 O
Bhuchchu, .| 4% 6 | 301250
Alsl. . . w J | 303150
Patidla . o » 4 ]302040
Sirhind . w 2 |30 "7 40
Ladhowal . . s 1 |3059 ©
KarndArpur, 8 g 3t 136 to
| Lahore . i 31 35 5¢
Chédnga Ménga w 9 |31 530
Gambar . | $ 1 j304520
Chichawatni 48 1 |303210

Longitute, Dip. Declination, H%’;::’:f"
REMARKS,
o 4 o4 o o CGS.
71535 | 33 35 |[E 1 10| 03535
7145 50| 33 45 |» 1 40| 03535
7128 50| 33 so |, 2 o] o3510
7053 o| 33 15 [» 1 40 03510
7031401 33 S5 |[» 2 15 0'3520
Jo10 0} 33 25 |» I §5) 03555
6934 40| 33 15 [» 2 o o350
69 9 o| 32 40 [, 1 50} 033510
68 46 40| 32 35 |» I 35| 03305
68 46 40| 31 45 |» 1 40| 03525
68 56 50 31 25 |, 2 o) 03535
69 1530 | 3t 15 |, I 35| 03535
693540 | 30 40 |» 1 15| 03570
70 950| 30 20 [, 1 5| 03545
703440 | 31 10 |, 1 § 03530
7059 10| 31 25 |, 1 20| 03560
71 26 20| 3t 45 {, 1 25| 03555
7146 10| 32 15 [ 1 25 0 3560
72 16 20 | 35 25 {4 2 §5/( 03520
721550 | 37 5 |» © 15| 03420
72213 | 37 35 |» 2 5| 03440
721520 | 38 25 [, 2 15| 03455
72 720| 39 10 )}, 3 1§ 03410
71 4250 | 40 5 [» 3 5| 03395
712010 40 50 |, 2 45| 03350
69 51 20| 39 15 | 3 45| 03380
69 3840 38 35 |» 2 30| 0330
69 3220| 37 50 |w» 3 20| 03405
6gz920| 37 © |4 2 lo| 03425
685920| 37 5 |» 2 o) 03420
6856 20) 36 15 |.» 1 55 0'3445
69 9 o| 35 45 [n» 1 55| 03450
69 2220 35 20 |y 3 O 0'3460
694720 35 30 |» 2 5| 03460
70 73| 3 o |» 1 55| 03455
695040 36 35 |w 2 5| 03445
713230 41 20 |, 3 © o
67 130 33 30 (o 1 35§
672950 33 30 [, U 4o “
68 os50{ 33 55 {w»w 1 40 .
682230 | 34 30 |» 1 45 .-
68 37 50| 35 25 [w 1 45
682320 36 20 [, I 50 "
682050 | 37 25 |w 1 45
684420 a8 10 |y 3 O .
6838 20| 38 40 | 2 O .
681210 38 30 ;4 1 5§
6751 10| 37 30 |w 2 10 "
674610 36 3o |» I 50 .
68 650| 35 40 |» 1 SO .
6819 10| 34 45 |» T 45 »
681920| 39 45 |4 2 10 e
68 020]| 40 45 |»w 2 25 .
67 51 30| 41 40 |, 3 35
69 650 38 45 [» 2 15 .
6904130 | 39 S5 |» 2 35
70 7401 39 45 |n 2 30 -
70 39 10 40 O » 2 1§ .
71 130 40 55 |, 2 30
72 B 10| 4t 55 |,» 2 40 s
724250 42 ©0 | » 2 35
731540 | 42 35 |» 2 35
7354 30| 42 40 |, 3 ©
74 20 40| 42 40 [ 2 45 e
75 530 42 50 |» 2 40 "
7543 50 ) 43 10 [, 2 45
7624 0| 43 S5 |» 3 50
76 22 40| 43 3© |, 3 ©
7547 20| 44 10 |, 3 5§
752030| 44 45 |w 3 O
741Bs0| 45 20 [, 3 © 03240
735630 | 44 S5 [n 2 55| o328
31950 | 43 40 |, 2 55| 03285
72 41 50| 43 20 |, 2 50| 03305
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Abstract showing the approximate Magnetic values at Stations observed at
by No. 26 Party during season 1901-02=contd.

Serial No.

Latitude, | Longitude. Dip. Declination. Hnr;:::lal
Name of Station. Survey ! RENARKS,
No.
o 4. o o . cas.
Kacha Khih . 33 2 |302240172 910f 43 s |E 2 35| 03285
Mooltan . . »w 3 |301040| 712750 42 45 [, 2 50| 03200
Gildwéla . ol w 5 |204310|71 2820 41 S50 | 2 45 03325
Gujrdnwdla .| 31 6 |32 9407412 of 45 55 |» 3 §| o3220
Sambridl . . w §5 |322810]|742120( 46 15 [, 3 1§ 0’3210
Jummoo . | w ¥ | 3243 Oo[7451 20| 46 25 |, 3 25| 03200
L4la Mdsa. . w 2 | 3242407357 o 46 40 |, 3 20 0’3190
Domeli o 3 2 (33 2107328 o| 47 o |, 3 30 0317
Mankiala . ol »w 1 |3329 0731440 47 30 |, 3 40| 03155
Sarai Kéla ol M 5 1334440]724910] 48 o |, 3 40 0'3140
Khairabad . w 4 |335410|7213 10| 48 5 {, 3 45 0'3130
Rashkai , . w 2 |34 7 072 120 4 35 [, 3 40 0'3100
Dargai . .| , 1 [343010|715350] 48 55 |, 3 55| 03005
Peshiwar . . w 3 |34 040713340 48 15 | 3 45 03115
and . w 7 |332620(72 o050} 47 35 |w 3 35 0'3145
atahjang o] w 6 [333420]723830| 47 40 |» 3 35| 03145
Massan . o/ 4 1 |325330(714320] 46 50 |, 3 20 0'3155
Kundidn . ol w 4 |322730 712820 46 55 |, 3 25 0'3130
Had4li | w 5 |321820|721020| 46 5 |, 3 25 03200
Lilla « | » 2 (3233 0[734440) 46 50 |, 3 30| 03180
Khewrn 32 3 (3238 0]73 o10| 46 55 |, 3 10| 03165
Bherah . 84 31 |322920 (725520 46 20 |, 3 5 03205
Hariah 1 4 (32343073193 | 46 35 [, 3 10| o380
Anmritsar , w 7 |313810]|745130( 45 0 (4 3 © 0'3255
Dhériwal . 1 2 |3157100[|751850] 45 45 |w 2 4§ a 3220
Pathdnkot w U 1321630017538 40 46 o §, 3 30 0'3245
Kesri . 3% 5 (301550 765530 | 43 5 |» 2 So| 03340
Virar . o ¥ 3 (192710724830 23 35 |A O 20( 03640
Déh4nu Road .| ,, 2 |195840|724440) 24 5 |, 1 20| o30B0
Pardi . f » 1 |2031 0]725540] 25 40 [, V 50| 03645
Sachin 31 o |21 440725240 26 35 |, © 35| 03660
Fort Songad 3 B |21 Bso|733330) 26 45 |w © 40 03635
Ankleshvar w 7 |213720]|73 020 27 50 [ O SO 03650
Ndéndod ., w 6 | 21532073283 28 10 [, 1 10 0 3630
Bodeli . w4 | 221020734250 39 25 [, 1 15] 03645
Itola w § |22 910|173 940! 28 40 |, 1 1O 03625
Cambay . 24 5 |201920|7238 olf 28 6o j, 1 10| @3615
Birejadi . . s 2 |2285340| 724020 30 10 |, I § 0'3580
Parantfj . o $% 12 232540725150 3 5 |, 1 35 03585
agudan . «] w 11 (233050]|7224 of 31 20 |, I 20 03565
4tan . s 9 | 2351 o|72 810 31 50 |, ©O SO 03565
Kherdlu , w B [235240 723710} 81 40 [, 1 30] 03565
Deesa . o] »w 6 |731430|721040] 32 30 |, 1 320 0°3555
Roho . | w 5 |242420|723820) 32 35 |, 1 30| 03555
Pindwiéra , o 3% 1 | 24474073 220 33 55 [ 1 SO 0'352§
Réni . Jd R 7 252010731820 34 3 [, 1 30 03520
Khéngta . w 2 | 263330733720/ 36 45 [, 3 of 03470
Mdndwa . ol ¥ s |27 350(734830| 37 a0 |, 2 of o350
Bikasar . o 0w 4 |273420(7328 o 38 25 |, 2 e 03430
Bikaner . w 3 |28 o400 731850 39 15 [, 2 10 03410
Dulmera . J n 2 [282420[733950| 40 5 |, 2 15| 03390
Mah4jan . . w 1 | 284740735040 40 30 |, 2 25 0°3375
Siratgarh 32 5 | 291930735430 41 25 | 2 35] 0365
Gachhipura $ 1 | 2657207424350 37 25 |» 2 5§ 0°3165
Simbhar . 33 1 |265420| 7511 10| 37 50 [, 2 20 0'3470
Ajmer . d2 3 | 262730743830 36 35 [~ 2 § 03480
Beidwir w 4 |26 640|741B40| 35 55 [ 1 50 0°3490
Sojat Rd.. w 5 |2552 of[734510| 35 25 |» 1 45| 03495
Rahoki Junction| 28 o [252430[6828 o 34 30 |, 1 45 0:3465
Mirpur Khiés 38 B | 2531 40|69 040 34 45 |w 1 S5O 03465
Dhoro Naro w 7 | 252050/ 6934 20 34 4S [P
Bhivnagar . 2 8 | 21464072 740 27 15 |, O 25 0°3670
Ningala . J w 6 |22 1 30| 714220 28 20 |, 1 10| 03635
Limbdi . of w 4 |223630 714730 29 § |» 1 15| 03570
Viramgém 34 13 {23 8i0}72 330| 3@ 30 )., 1 13 0:3530
Dhrangadrs M 1 |225950 (712830 29 50 |, 1 10 03625
Dolia. . w 3 |223120| 712150 o . a4 ¥ OI5 03605
Morvi . #4841 |22493 (705110 30 0 [, © 45 03555
Rijkot . w 3 |221820| 7048 40| 28 45 |, 1 10 03600
Virpur . . w 5 (2151 o|704220( 28 15 |, 1 10 0°3595
JAmnagar Ww 2 |222830|70 420| 28 55 |, t 20 0°3590
Junagad . w 7 | 2131507027 of 27 15 {, 1 20| 03590
Veraval . 18 1 (205420 702230| 25 45 | 1 10 03635
Abu Road 93 4 | 2420 0724640 32 55 |, 1 35 03550
Chital . 3} 7 |21 4440|7112 40| 27 45 |n © 4O 0'3610
J4m Jodhpur H 4 |215410]|70 150| 27 45 |» 2 § 03600
Porbandar w 6 |213810|/693620| 28 10 |, 1t 20| 03595
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Abstract showing the approximate Magnetic values at Stations observed at
by No. 26 Party during season 190r-02—concld.

‘Lalitude. | Longitude. |  Dip. | Declimation. "‘;;:fg:‘a‘
Name of Station. Su;lv:y .

REManxs,

\ Serial Neu

e C. G, s.

152 | Ddkor . Jd 8

22 45 10| 73 9 10| 2 o |E
153 | Chancheldo . o *

40 0'3600
22 47 5017342 40| 30 §

" 10 0'3590
154 Doh_ad . . s 22 5020 (74145} 30 ©O " 10 0°3600
155 | Bhairongarh .| 3% 23 9 07446 40| 30 25 w 115 0'3715
156 | Jaora ¥ 2338 o]75 7 ol 31 40

3o 0°3590

157 | (Panth) Piplia 50 0°3560

. 24 12 20 | 75 o© 40 2
158 | Nim bahera .| 3% 32 5

2437207441 40) 33 45 |

-
ol
WA ORNW =AW N
BN RN e O e e
S
[

‘ 0°3535
159 { Kapasin , » 24 51 30| 74 1840 33 50 [, 155 0'3220
160 | Mandal . L 252650 743510] 334 20 » 2135 0°3485
161 | Naraina . . < 26 47 30175 11 50| 37 45 w 155 0'3470
162 | Jaipur . . » 2655 07547 o 37 40 » 5 0'3465
163 | Arnu . . » 27 0 07623 50 37 40 » <] 03480

Repeat Stations,”

1 [ Udaipur o] eev oo 12435331 734157 33 10 E 130 0°3545
1T | Karachi . .

e e |24 4950167 2 2| 33 30 [, 140 03475
111 | Quetta . o] e e | 3011 52|67 020]| 42 30 » 250 0'3255
1V | Bahdwalpur . we | 29232771 4037 41 30 » 255 0'3340
V | Riwalpindi . oo 333516073 3 6| 47 45 | » 340 | 03140

NortEes.— The above values of Dip, Declination and Horizontal Force are uncorrected for secular change, diurnal varia-
tion, instrumenta) differences. etc,, and are to be considered as preliminary values only.
here blanks occur the observations bave been rejected and will be repeated,
The Survey numbers refer to the published chart : thus No. 73 3 denotes No. 3 Station in the dotted square, the
ppherical co-ordinates of whose centre are 26° North Latituds and 76° East Longitude.

All Loogitudes are refersable to that of Madras Observatory taken at its latest value, vis., 80,° 14'. 47" East [rom
Greenwich.
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Mean monthly readings of earth thermometers taken at the Trigonometvical Branch

Office, Dehra Din,

Depth in feet
of thermometer
bulbs below sur-
face of ground.

Year.

" .

Tuemometer
io shade.

“
-
P S N e T e e T o e T

190103 . .

Mean, 1887=1901

1901-02 o .

Mean, 18871901

1901-02 ., .

Mean, 18871501

10102, .

Meao, 1887==1g01

190102 ,

Mean, 1887—1901 .

190102 » »

Mean, 18871901 .

‘ October,

7816
77-12
7983
79'58
80-01

81-91

78:97
78:30

77410
76-33

8098
8033

’ November.

7768
77+10
7889
7854

77'53
7633

7393
72:36
7046

68-37

748
7335

December.

77:32
76-91

7713
76:82
7327
7199

67:53
66.23

61:35
613

6687
6685

January.

76:90
7653

7493
74'59

6517
6789

6395
62.19

5960
57:29

6864
6369

February.

76-26
7587
73
7245
6858

65-86

66-03
6154

6428
5908

7430
6661

March.

April.

May,

June,

7570
7513

72:64
7115

7067
67-08

72:36
67-02

7387
67.38

8313
7903

7510
7446
7343
71445

7435
7172

7877
7610

8032
78-7

8819
8948

7490
7413

7487
7326

7810

77'30

84:30
8315

86-93

9364
9432

7502
7416

7700
7546
8105
flo-Bg
86:81
8549
90:53

83-59

9097
9063

July,

7545
7459

78:30
7768

82.24
8184

B4:a1
8373
8401
B4-41
81.52
8255

August,

7628
7596

7970
7953

9303
8169

82.74
82,59

8315
82,32

8168
8053

, Septembar,

76.01
7704

79'04

8146
813§

8217

8176
B1as

81:14
8aa7

G.L.C.P. 0.=No, §1 5. G,=15-5-03. =450.=C, T,






1903, File No, 76 of
‘ 1903.
GOVERNMENT OF INDIA,

DEPARTMENT OFf REVENUE AND AGRICULTURE.

Serial No. 3.

LAND-SURVEYS.

RESOLUTION.

No, 3—76-3.

Simla, the 26th August 1go3.

SUBJECT,

Reviews the General Report on the operatiors of the Survey of India during the
year 1901-1g0z,






No. 2—~76-3.
GOVERNMENT OF INDIA,
DEPARTMENT OF REVENUE AND AGRICULTURE.

LAND-SURVEYS.

Simla, the 26th August 19o3.

READ—

The General Report on the operations of the Surveyof India Department during the
year 1901-02.

RESOLUTION.

Field operations were carried on by three double and fifteen ordinary parties
and two detachments ; one party was employed on trigonometrical surveys; one
double and six ordinary parties on topographical surveys; one double and two
ordinary parties on forest surveys; one double and two ordinary parties on
cadastral surveys; two detachments on traverse surveys; and four parties on
scientific operations. In addition to the above, traverse and cadastral surveys
were continued in the United Provinces by Local Agency under the general
supervision of the Deputy Surveyor General. The total outturn of detail
survey during the year amounted to 104,794 square miles, including 68,162 square
miles of reconnaissance surveys on the ¢ inch and smaller scales. The total
area of rigorous surveys on all scales was 36,632 square miles. The total
area triangulated was 99,496 square miles, which includes 83,790 square miles
triangulated in connection with reconnaissance surveys, while the total area
traversed for cadastral purposes was 5,424 square miles.

2. Of the parties engaged on topographical operations, Nos. 11 and 21 Parties
were amalgamated and were engaged in a topographical survey of the Shan
States. No. 3 Party was employed in Lower Burma and No. 10 in Upper
Burma, mainly in the work of compiling topographical maps from the cadastral
sheets. No. 18 Party was employed on similar work in the Punjab. No. 14
Party was engaged on original topographical work in the United Provinces.
The subject of topographical surveysin Burma has been under consideration
during the year. The completion of the topographical revision of the cadastral
maps, and the survey of tracts which have not been cadastrally survey-
ed, but which are likely to be developed and brought under cultivation in
the near future, or of which maps are required for administrative, engineering or
railway purposes, will, for some years to come, provide ample work for the two
Parties which are at present at work in the Province; while it is desirable that
the 1-inch survey, which is at present being carried on in the Shan States,
should be continued along the whole of the tracts bordering on the Siamese and
Yunnan frontiers. The three Parties which are now employed in Burma and the
Shan States will therelore continue to carry on work there for the present, and
the Surveyor General has been requested to prepare and submit in consultation
with the Local Government a programme for their employment during the next
five years, It is satisfactory that arrangements have been made for the
topographical survey of certain districts in the United Provinces, of which
topographical maps do not exist and cannot be provided by reductions of cadas-
tral maps.
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3. The question of the condition of the existing topographical maps of the
country and of the measures to be taken for bringing them up to date is at present
engaging the serious attention of the Government of India. In Burma and the
Punjab a satisfactory commencement has been made in the work of compiling
correct topographical maps from the cadastral sheets ; but the facts stated in
paragraph 50 of the present report indicate that elsewhere the district maps are
in a most unsatisfactory condition. The attempt to keep up the maps in the
manner there described has evidently led to unsatisfactory results, and it is obvious
that more systematic arrangements will have to be made for the revision of

topographical maps generally. The question is now being fully considered in
consultation with the Surveyor General.

4. Paragraphs 46-68 of the Report deal with the state of work in the Draw.
ing and Issue Offices at Head Quarters. The details of maps issued are some-
what difficult to follow, but it is stated that there are still a large amount of
arrears to be worked off in the way of bringing sheets out of stock up to date for
publication, and that the publication of the results of the surveys completed by
the Department is being greatly delayed owing to the congestion of work. This
congestion is in great measure due to the large and increasing amount of extra
departmcental work which the Survey Department is called on to undertake, and
which interferes considerably with the ordinary work of the Department. It will
be necessary to consider the desirability of either strengthening the Head
Quarters Offices or of relieving them of the extraneous work by which they are
at present overburdened. In any case, the necessity is apparent of introducing

stricter rulesas to the conditions under which such extra departmental work
is to be attempted.

5. The Government of India are glad to observe that the recent changes
in the organization of the Mathematical Instrument Office, besides resulting in
considerable saving, have enabled the whole of the accumulated stores to be put
into proper order.

6. The Government of India fully concur in the opinion expressed by the
Surveyor General in paragraph 79 of the Report as to the desirability of exhibiting
clearly the financial results of the working of the Head Quarters Offices in a
regular profit and loss account, and it is hoped that the arrangements which
are reported to be now under consideration will enable this to be done in the
Report for next year.

7. In conclusion, the Governor General in Council again desires to acknow-
ledge the manner in which the Department generally under the direction of
Colonel Gore has endeavoured to cope with the large and increasing amount of
work devolving on it,

ORDERED that the above Resolution be forwarded to the Surveyor General

of India, the Inspector Gen-
Madras, Burma. 1 of
Bombay. Central Crovinces. eral of Forests, the Local _GO'
Beogal. Asam. vernments and Administrations
United Provinces of Agra Coorg. . .
and Oudh. Berar. noted in the margin and to the
Punjab. North-West  Frontier Pro- Foreign. Mx]itary and Public
vince,

Works Departments, and that
it be published in the Supplement to the Gazelte of India.

J. 0. MILLER,

Sccretary to the Government of India.
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