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GENERAL REPORT

ON THE

Opevations of the Surbep of India

DURING THE SURVEY YEAR

1896-97.

PART |I.

SUMMARY.
ADMINISTRATION.

1. The operations that are now reported on are for the survey year ending
goth September 1897.

2. The general administration of the Department and the superintendence
of the Topographical Branch remained in the hands of Major-General C. Strahan,
R. E, Surveyor-General of India, throughout the year, The Revenue Branch
was under the supcrintendence of Colonel J. E. Sandeman, I. S. C,, up to
18th April 1837, when he proceeded on furlongh. Duing his absence Colonel
R. G. Woodthorpe, C.B., R.E., was appointed to officiate as Deputy Surveyor-
General in charge Revenue Branch, but as-he was himself on furlough at the
time and suffering from the effects of malaria, Licutenant-Colonel J. R. Hobday,
1,S.C., acted for him until the close of the year. Lieutenant-Colonel St. G. C.
Gore, R.E., continued to be Superintendent of the Trigonometricil Surveys
throughout the year, except for a short period of one month, wnen Captain G. P.
Lenox-Conyngham, R.E., conducted his duties

3. The Bengal Government having decided that the Bihdr Survey parties
should be reduced from four to two cadastral sections, it was proposed that
Captain Crichton should, in addition to his administrative duties as Superinten-
dent of Settlement Surveys, take over the executive charge of the Bih4r
Surveys; this change was sanctioned by the Government of India in their letter
No. 1388 dated 3rd June 18)6.

Iuspection Tonrs of the Administrative O ficers.

4. On the 1g9th April 1897, the Surveyor-General proceeded to Dehra Diin,
where heinspected the Great Trigonometrical Office and the training school which
has lately been started there and which will 1 time be of very great service to the
department generally.  The work being done by it will be found in paragraph
49 on page 12. Major-General C, Strahan then visited Mussooree, meeting
the several survey officers from the North-Western Provinces, Bengal and else-
where, who had just returned from the feld. On the 2nd May he arrived at
Simla where he remained until the 17th July, inspecting the offices of No. 18
(Himé&laya) Puarty and the Simla Drawing Office during his stay there, On his
return to Calcutta he again visited Dehra and consulted with the Supetintendent
Trigonometrical Surveys, on various subjects.

On the 3ist August, Major-General C. Strahan again left Calcutta for
Bangalore and Poona, inspecting the offices of the following parties whicli were
recessing at those two stations, 2fz.: Nos. 9, 10, 11, 19, 20 and 21 at
Bangalore, and Nos. 17 and 25 at Poona. He returned to Calcutta, v:d
Mussoorce, where he met Lieutenant-Colonel Hobday, Mr. G. B. Scctt and
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Captain Crichton, and consulted with those officers on sundry matters connected
with the future progress and conduct of the surveys in the North-Western
Provinces and Bengal. He also inspected the office of No. 12" Party, which
had been allowed to recess at Mussooree instead of Kurrachee on account of
the plague at the latter place. He returned to Calcutia on the 14th October.

5. Colonel Sandewman, Deputy Surveyor-General, Revenue Branch, left
Calcutta on 14th December 1896, and proceeded to Madras toinspect the Forest
Survey Parties in the field, No. 19 Party at Rénigunta in North Arcot district,
and No. g Party at Trichinopoly, and returned to Madras on 4th January 1897.
He then sailed for Rangoon to inspect the Cadastral and Forest Survey Parties
in Burma. At Rangoon he interviewed the Lieutenant-Governor and Finan-
cial Commissioner; also attended a meeting at the Municipal Office, Mr. Hall
the President being present, when a decision was arrived at to continue the
Rangoon Town survey and to apply for an additional grant for its completion
by the end of November 1897. He then inspected the maps and records of
No. 7 (Lower Burma) Cadastral Party, and on the 17th January proceeded
to Pyuntaza in Pegu district, where one of the field camps of the party was
at work. On 19th January he arrived at Mandalay, and commenced inspecting
No. 3 (Upper Burma) Cadastral Party on 2istidem, proceeding on 25th 10
Pagan to one of the cadastral field camps, and returned on 29th to Mandalay,
where he interviewed the Inspector-General of Forests. He left Mandalay on
31st for Kanyutkwin to inspect No. 20 (Forest Survey) Party, marched into the
forests, and examined the field work, returning to Rangoon on 6th February.
Here he interviewed the Chief Secretary, the Revenue Secretary, the Director
of Land Records and the President of the Municipality ; the last mentioned
informed him that the estimate for the incieased expenditure for the completion
of the Rangoon Town survey had been passed by the Municipality. He then
inspected some of the topographical sheets done by No. 7 Party in Thaton
district, and personally examined and checked in the field several sheets of the
Rangoon Town survey, and eventually returned to Calcutta on the i8th
February 18¢7. .

6. Colonel Sandeman obtained furlough for 1 year and 125 days from 1st
May 1897, and avail:d himself of preparatory leave on 19th April, when he handcd
over his duties to Lieutenant-Colonel Hobday, whe lcit Calcutta on zoth May for
Shillong, where he arrived on 25th and inspected No. 6 (Assam) Party. During
his stay, he interviewed the Chiel-Commissioner, Chief Secretary, and Director
of Lanc Records, and made certain proposals regarding the desirability of retain-
ing the survey party in Assam, which were favourably received by the Chief-
Commissioner.  He left Shillong on gth June (3 days before the great earth-
quake), and arrived in Calcutta on 13th June. On sth July he sailed for
Rangoon to inspect No. 7 (Lower Burma) Cadastral Party. Here he also met
the officer in charge, No. 3 (Upper Burma) Cadastral Party, and discussed
several matters connected with cadastral surveys in Upper Burma. He also
interviewed the Lieutenant-Governor, Chief Se. retary, and Revenue Secretary.
On 16th July. he sailed tor Madras, arriving on 20th, and proceeded to Banga-
lore to inspect Nos. g and 19 (Madras Forest) Parties, and No. 20 (Burma Forest)
Party at their recess quarters, An arrangemen: was made for the amalgama-
tion of Nos. g and 19 into one combined party. He left Bangalore on gi1st July
and returned to Calcu*ta on 4th August.  On €th Seplember he then started for
Ni'r1 Tél, to inspect No. 8 (North-Western Provinces) Traverse Party, inters
viewed the Senior Member ot the Board of Revenue, and Chief Secretary, and
attended a meeting of the Board, when it was decided to amalgamate Nos. 2 and
8 Traverse Parties; also to establish a drawing office for the mapping ol the
standard sheets of the North-Western Provinces and Oudh,  Lieutenant-
Colonel Hobday then left Ndini T4l on 20th September for Mussooree, arriving
on the following day. Here he inspected No. 2z (North-Western Provinces)
Traverse Party and No. 4 (Bihir) Cadastral Party, and returned to Calcutta
on 14'h October.

7. Lieutenant-Colonel St. G. C. Gore, R.E., Superintendent, Trigonometrical
Surveys, on his return from furlough inspected No. 25 Party (Tidal and Levelling)
in October, the recess offices of Nos. 14 and 24 Parties at Mussooree in May,
and the Office of No. 18 Party at Simla in June. In January the Superinten-
dent visited Calcutta to hold a conference with the Surveyor-General,
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FIELD PARTIES.

8. The fcld operations of the year under report were carried on by 21

parties and one detachment. Of these, one party was employed on trigonometn-
cal surveys ; six parties on topographical surveys; five parties on forest surveys;
three parties and one dstachment on cadastral surveys ; one party on topograph-
ical and traverse work; two partieson traverse surveys; and three parties on
scientific operations. The operations of the Forest Survey Branch were also

continued during the year.

The Land Records surveys carried on by local

agency in the North-Western Provinces and Oudh, which are under the super-
intendence of the Deputy Surveyor-General, Revenue Branch, have also been
included in this report under the head of Cadastral Surveys. .
9. The following tabular statement shows the whole of these operations
grouped according to the scope and nature of the work on which the parties
were severally employed :—

Statment of Suvvey Operations and Parlies.

> 2
T = . .
& Nature and locale of | o< . ) Seale of S Administrative
< operations. £5 Executive Officers. ale of Survey. Superintendent.
o
s o
Trigonometrical Survey.
24 | Balichistdn . . 15 | Captain J. M. Burn, R.E. . o Supdt , Trig.
Topographical Surveys.
(| Mre. A, J. Gibson . . i .
10 | Upper Burma . «| 16 .1 Major F, B, Longe, R.E, . |¢1”=1 mile for reproduction | D. S. G., Topu.
er i| Captain A. J. Pucher, R.E
aptain A. J. Pilcher, R.E.
1 Citte . 13 | Captain T. F. B, Renny- | t“=1 mile for reproduction . Ditto.
Tail your, R.E. .
12 | Sind . . . «| 20 |Captain G. B. Hodgson,|32”=1 mile for reduction . Ditto.
1.S.C €
C;J(Ionel Sir T. H. Holdich,
.E.
15 | Bahichistdn . 24 C;péain H. A. D. Fraser, Various scales . Ditto.
Me. T. E. M. Claudius .
Cap;‘aln C. L. Robertson, 4”-:imiledfor repruducsolr; Supdt, Trig.
. R.E. and reduction to hal
18 | Himflayas . . .| a54) ytp ). Pocock . % scale, and 2"=1 mile for
' Mr. C. D. Potter . . reproduction.
21 | Upper Burma . . 19{ r:;::;us\B]L?’?liﬁ;rI}EE } 1”=1 mile for reproduction| D. S. G., Topo.
6 |Assam. . . 65-{ h\:: {'NFHH:}'}'E'::zse : }|"=-| mile for reproduction | D. S. G., Rev.
Forest Surveys.,
Mr E J. Jackson . .
9 | Madras . 33{ Crgpll:ain H. A, D, Fraser, }4”=l mile for repruduction Ditto.
14 [ Central Provinces 28 | Mr. C. F. Erskine . « k4”=1 mile for reproduciion | Supdt., Trig.
) § [Major W. J. Bythell, R.E, . (] 16"=1 mile, 8”=1 mile and| D. S. G, Topo,
17 | Bombay ° ‘ 3% |ste. C. E. "apse! ' . . } 4" =1 mile (or reproduction
Captain H. A, D, Fraser,
S R. E_.
19 | Madras 33 Cﬁ‘y’,‘;'" C. H D. Ryder, 4”=1 mile for reproduction | D, S, G., Rev.
( Lieutenant A, H, B. Hume,
R.IE
Captain P. J. Gordon, 1.5.C. [ 1 4"=1 mile and 2"=1 mile Ditto.
20 | Burma * * * 36{ Licutenant 1, ], Hare, R.E, }' for reproduction.
Forest Survey Branch,
Central Provinces +| a8 | Mr, W, H. Reynolds . .
g::l:: . 39 {))ltllto . . }4”=| mile for reproduction ; 1, G, Forests.
. 40 itto . . ¢
Cadastral Surveys, e
3 | Upper Burma 41{ m:' S (I;l lﬁft({:e. o }16”-1 mile and 8” =1 mile | D. S. G., Rev.
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Statement of Survey Operations and Parties=concld,

Nature and locale of
operations,

Administrative

Executive Officers, Scale of Survey. Superintendent

No. of Party.
Page in this
Report.

Cadastral Surveys—
contd.

Cil%tain R. T. Crichton,
4 | Bihar . . . . 46% Cla‘pst'ach'1 C. W. H, Symonds, 16"=3 mile . . .18.8. 8., Bengal.

7 | Lower Burma . . 5,{ Mr. B. G. Gilbert-Cooper

Mr. W. C. Price A | }16"=l mile . . .| D.S. G, Rev.

Land | North-Western Provinces| 56 | Mr. G. B. Scott , . o] 16" =1 mile . . . Ditto.
Re- and Oudh,

cords

Sur-

veys.

Traverse Surveys.

Captain J. M., Fleming,
2 | Netth-WesternProvinces| $o 1.S.C. 16” =1 mile (skeleton plots) Ditto.
and Oudh. Mr. W, S. Buttress .
Mr. E. C. Barrett . . .,
6 | Assam . - . .| 65 { Mr. W. H. Pencose . . } veeune Dilto.
8 | North-Western Provinces' 6z | Mr. ). S, Pemberton , « | 16”=1 mile (skeleton plots) . Ditto.
and Qudh.
Geodetic.
22 ‘C‘aptain S G. r‘:urrard, R.E. )
. Mer. s, MLAL . . .
} India . . . . 67; C;pflirllzcc:;' ! Pf\ Lenox- iE‘ esn Supdt., Trig.
23 Conyngham, R.E.
Tidal and Levelling
operations.

aptain C, C. D. Morice,

25 |India . . . . Supdt., Trig.

% Captain S. G. Burrard, R.E. %
68<

l Mr. G Belcham . .

OUTTURN.

to. During the year under report the aggregate area surveyed on all scales
amounts to 104,987 square miles, of which 78,718 square miles were reconnais-
sance only. The report of last year shows an area of 63,653 square miles ; the
increase this year is due to the large amount of reconnaissance completed in
Upper Burma, and elsewhere. The aggregate area of rigorous survey on all
scales amounting to 26,263 as against 33,374 square miles last year, These
areas are exclusive of those embraced by the traverse operations in the North-
Western Provinces and Oudh and Assam, carried on for the purpose of
furnishing a correct skeleton on which to base the field surveys under the
Settlement Department; the area thus traversed during this year amounts
to 6,135 square miles, whilst that of last year was 8,719 square miles.

T'he operations of the various field parties will be found summarized in the
following paragraphs. A more detailed report on the operations of each party
for the year under review is given in Part I,

TRIGONOMETRICAL SURVEYS.

11. The Principal triangulation of the Makrin Longitudinal Series was
continued from the most western stations of last season’s work, 72, :—Kuliri
and Piaro in Longitude 66°30", and was extended westwards over a direct
distance of about 75 miles, comprising 3 figures and embracing an area of 1,380
square miles. Horizontal and vertical angles were taken at g principal and 2
secondary stations and astronomical observations were taken at one of the former.

" TOPOGRAPHICAL SURVEYS.

13. On topographical operatio’ns six parties have been employed, 2iz.,
Nos. 10, 11 and 21 in Upper Burma, No. 12 in Sind, No. 15 in Baldchistdn, and
No. 18 in the Himdlayas.
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13. No. 10 Party having completed its work in the Southern Mahritta
country last season, was transferred to Upper Burma. The area surveyed
in detail by the three parties amounted to 5,747 square miles, including 67
square miles of overlap, whilst 8,670 square miles were triangulated in advance.
As the surveyois of No. 10 Party were not only entirely new to the style of
country to be surveyed, but were also many of them Mahrdtta Bréhmins who
strongly object to serving away from their own country, more especially in
such a wild jungly country as that of Upper Burma, the progress made by
that party was not as much as it should have been. This will be remedied
during the coming season, and it is confidently cxpected that, what with that
and an increase to the native establishments of Nos. 11 and 21 Parties, the area
turned out next year in the Shan States will be considerably increased.

No. 12 Party continued the survey ol Sind on the 2.inch scale. The area
completed amounted to 2,244 square miles  No work was done by this party on
the 1-inch scale, but an area of 1,825 square miles in the hilly portion adjoining
BalGchistdn was surveyed by a detachment of No. 15 Party. A survey of the
Layari quarter ol Kurrachee on the scale of 8o feet=1 inch was also completed.
The cost rate of the 2-inch survey, exclusive of triangulation and traversing, is
R14'2 per square mnile, which, as was expected, is much less than the cost rate
of last year. The area traversed amounted to 3,635 square miles al a cost rate
of Rg'1 per squire mile; the traversing includes a survey of the village boun.
daries which are fixed by offsets.

No. 15 Party was employed on geographical reconnaiesance and in
topographical work in Sind, besides this were several minor surveys. One
Sub-Assistant Superintendent, Khan Bahadur Imam Sharif, was also deputed to
Zanzibar to undertake a survey of that island.

No. 18, the Himélaya Party, completed a total area of 810 square miles,
of which 446 square miles were surveyed on the 4-inch scale, and 364 on the
2-inch scale. The 2-inch work consists of topography in Mandi, Suket and
Simla Hill States, and in Sirmur, and the 4-inch 4n Kdngra, Kullu, Sirmur,
Patisla and Kalsia (revision survey),

Classification of forests and soils was carried out in 191 square miles of
country topographically surveyed in British territory, The large scale (48
inches=1 mile) survey of the town of Ndhan was begun,

Small areas were also topographically surveyed on various scales in Assam,
Burma, Bengal and Punjab by Ne. 6 Party, by No. 7 Cadastral Party, by No. 4
Purty and by the Forest Survey Branch.

14. The areas topographically surveyed on various scales during the year
amount to 14.460 square miles against 19,798 square miles executed last year.

The decrease in the area completed is due to the fact that the 1 inch work
of No. 15 Party was almost finished last year, and only 700 square miles were
executed instead of 11,307 square miles, as noted in last year's report. The
outturn of work on other scales has increased.

The total is made up as follows :—

700 Square miles surveyed on the } inch scale.

8,174 » » [ ”

4.841 ,. " 2 ”

255 1) » 4 bl

2‘ » " 6 "

2 » » 8 »

56 » ” 12 »
211 ” " 16

FOREST SURVEYS.

15. In addition to the four survey parties which continued the operations in
the Central Provinces, the Bombay and Madras Presidencies and in Lower
Burma, the traverse party from the Central Provinces was transferred to the
Madras Presidency to expedite the survey of the forest reserves, maps of
which are required as soon as possible. The Forest Survey Branch continued
its operations in Central Provinces, Punjab, Upper and Lower Burma. Small
areas were also surveyed by the party working in the Himélayas.
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16. In the Central Provinces, the detail survey of the forests in the
Dameh District, as allotted to No. 14 Party was brought to a close, Opera-
tions were begun in district Bildspur and triangulation and traversing in
advance of topography were carried on simullancously in districts Danioh,
Bildspur and Sambalpur. The toial outturn of topography, on the 4-inch
scale, during the season was 696°6 square miles, of which 622'7 square miles were
in Damoh and 739 square miles in Bilaspur.  The area triangulated in advance
was 666 square miles in Bildspur and 1,104 square miles in Sambalpur, But
owing to the forest blocks being scattered over large extents of country, of the
above areas only 240 and 3go square miles, respectively, will be brought under
actual survey. ,

The usual classification of forest growth and soils was carried out over
the area surveyed in detail,

The traversing in advance of topography consists of 356 linear miles.
The cost rate per square mile of the detail survey is R70'5. Under the orders
of Government the remaining portion of the work in districts Bildspur and
Sambalpur was transferred to the Forest Survey Branch for completion,

17. The operations in the Bombay Presidency comprised the detail survey
on the 8-inch scale of teak reseives in the Thina district, the completion of 4-
inch detail survey in the Poona district, the 8-inch survey of teak reserves, the
4-inch survey of ordinary forest reserves, and the 16-inch survey of ddbul reserves
in the Ahmednagar district ; the detail survey on the 4-inch scale in North
Kénara. The areas completed amounted to 522 square miles on the 4-iuch,
168 square miles on the 8-inch, and 33 square miles on the 16-inch scales. In
addition to this 1,376 syuare miles were triangulated. The cost rates are slighily
higher than those of last year, which were exceptionally low, but compare favour-
ably with other years. .

18. Two full parties were employed in the Madras Presidency, one party
having been transterred from the Central Provinces, as already mentioned ; this
latter party had, however, been employed for years on traverse operations, and the
native sutveyors were consequently more or less unacquainted with the topogra-
phical operations they were called upon to undertake in Madras, and hence the
outturn has not been as much increased as it would have been had the men been
trained topographers ; during the first year in new country the cutturn of detail
survey can never be very large, owing to the want of triangulation or
traverse work in advance. The two parties together completed 1,148 square miles
of detail survey on the g-inch scale, 2,450 square miles of advance triangu-
lation, and 1,252 linear miles of traversing. There should be a considerable in-
crease of detail survey during the next field season.

19. In Lower Burma an area of 395 square miles on the 4-inch and 106
square miles on the 2-inch scales were completed in the Shwegyin and Pegu
forest divisions in the Toungoo district. The outturn of 4-inch survey shows a
satisfactory increase on former years. The cost rate shows a small increase
on that of last year.

20. The party working in the Him4layas surveyed an area of 191 square
miles on the 4-inch scale in Sirmur, Patila, Kullu and Kéngra.

21. With the exception of the surveys in Oudh, which were brought to a
close last year, the operations of the Forest Survey Branch were in continuation
of those of Jast year, but in addition a new survey in the Ruby Mines district
was commenced. In the Central Provinces, surveys were carried on in the forest
divisions ot Rdipur, Bdldghdt, Ndgpur-Wardha, Seoni, Chhindwdéra and Saugor;
in Chamba in the Punjab ; in Salween- Ataran, Pyinmana, and the Ruby Mines in
Burma. The total area surveyed amounts to 2,365 square miles, of which 8o2
square miles were done on the t-inch scale for topographical purposes cnly.

22. The total outturn of forest surveys executed on various scales during
the year amounts to 4,823 square miles, of which 1,563 were surveyed by the
Forest Survey Branch. ‘lhe areasurveyed by the Imperial Survey parties, vés,,
3,260 square miles, is §8 square miles in excess ol that svrveyed last year.

The areas on the different scales are as follows :—

106 square miles surveyed on the 2-inch scaley

4,310 " ” ” ” 4-inch »
168, ” ™" » 8.inch ,,

233 ”» ” M » 16-inch »
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CADASTRAL SURVEYS.

23. The number of parties engaged on cadastral operaiions during the year
has been as follows :— One party and one detachment 1n Bengal, one in Upper
Burma, and one in Lower Burma. In addition to the operations of the Imperial
parties, cadastral surveys have been carried on by local agency in the North-
Western Provinces and Oudh, under the immediate superintendence of Mr.
G. B. Scott, Superintendent of Settlement Surveys, and the general professional
control of the Deputy Surveyor-General, Revenue Branch.

24. Owing to the famine in North Bihdr, the programme of the Bengal party
had to be somewhat modified ; areas, which were least likely to suffer, had to be
selected for survey. The programme counsisted m.a:nly.of the cadas}ral survey
and preparation of the record of rights of certain private estates in districts
Saran and Darbhanga and of certain temporarily settled and Government estates
of smaller area in the Nodkhali district, Chittagong, and in the Midnapur district
of the Bhigalpur divisior. A reduction in the strength of the cadastral survey
party in Bihdr having been decided on, Capla.m Crichton, Superintendent of
Setilement Surveys in Bengal, took over executive control of the Bih4r surveys
in addition to his other duties. As in previous years tlie survey establish-
mnents have been utilised as part of the Setilement Department, one amin survey-
ing the village and writing the records during the ficld season, whilst during the
recess season the same man extracted the areas and completed the village
records and statistics.

25. L he following is a summary of the progress of work in each district :—

In Sardn an area of 210 square miles was cadastrally surveyed at a cost
rate of R142°c3 for survey, and R128°62 for records. These abnormally high
cost rates are due to the alteration and contraction of the original survey pro-
gramme in this district, on account of the 'famine_in Bihdr. An area of 25
square miles of diara lands (lands subject to inundation from rivers) on the 16-
inch scale at a cost ol R56 per square mile was alro completed topographicaliy.

In Darbhanga an area of 5435 square miles was cadastrally surveyed at a
cost of R78:31 per square mile for survey and R87°47 for records, Also an area
ot 40 square miles of diura lands was topograpbhically surveyed on the 16-inch
scale at a cost of Ray per square mile.

In Noikh4li an area of 84 square miles of certain Government estales in the
islands of Sandip and Hatiya was cadastrally surveyed together with the record
of rights at a cost of R8y per square mile for detail survey and R585 lor records.
In addition to this certain other Government estates comprising an area of 146
square miles were topographically surveyed on the 16-inch scale at a cost of
R 12 per square mile, including traversing : and 199 square miles of d.are lands
on the 2-inch scale at a cost of R6 per square inile.

Small estates in districts Muzaflarpur and Monghyr comprising an area of 2
and 1 square miles respectively were cadastrally surveyed, whilst a special test
survey on a scale of 32 inches = 1 mile of an area comprising 3 square miles of
the Majnamutha estate was undertaken for the purpose of testing an old survey.

26. The Upper Burma party continued the cadastral surveys in the
following districts :—

Area in square  Cost rates per

Disiricr, miles, square mile,
R
Myingyan . . . . , . 781 124'3
Minbu . . . . . . 57 749
Upper Chindwin . . . . . 129 130°4
Katha . . . . . . 229 1042
Shw(-bo. . . . . . . . 46 161°4
Yamethin . . . . . . 56 749
Mandalay . . . , . . 2 75°0

Also an area of 2 square miles was surveyed on the 8-inch scale of the sold
tracts in district Katha, The traverse survey of Myingyan is now complete,band
only about 1,000 square miles of cadastral survey remain to be done. The sur-
vey of Minbu is also nearly completed.

In the Upper Chindwin and Katha districts the areas for cadastral survey
were small and much scarttered, which caused loss of time and extra experse,
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whilst the excessive unhealthiness of the climate especially in Katha added much
to the difficulties of the surveyors,

27. The Lower Burma panty cadastrally surveyed an area of 509 square
miles, v13., 450 square miles in Pegu district, and 59 square miles in Toungoo
district, at a cost of Ri51 per square mile, Progress was much retarded in these
two districts by the unhealthiness of the climate, an average of nearly one-fifth
of the menial establishment being incapacitated for work throughout the season
from dysentery and fever. In Thaténdistrict 58 viliages embracing an area of 41
square miles on the 2-inch scale was re-surveyed on account of changes in the bed
of the Sittang river, and extensions of cultivation, at a cost of R35 per square
mile. An area ol 452 square miles was also topographically surveyed by this
party in Thaton district, on the 2-inch scale at a cost of R58'5 per sqaare mile.
The survey of the town of Rangoon, partly on the scale of 50 feet and-partly on
that of 100 feet to the inch, which was commenced last year, was completed.

28. In the North-Western Provinces and Oudh seitlement surveys were
continued by patwdri agency in districts Meerut, Lalitpur, Bahraich, Sit4pur,
Shéhjah&npur, Kheri and Bareilly under the executive control of Mr. G. B Scott,
Superintendent of Settlement Surveys, subject to the supeivision ol the Deputy
Surveyor-General, the work in each district being superintended by an officer of
the Provincial service of the Imperial Survey. The total area surveyed in the
North-Western Provinces and Oudh amounts to 4,325 square wiles, at an average
cost of Rys per square mile These surveys are based on traverses run
by Nos. 2 and 8 parties. In Laliipur owing to the famine the patnd:is were
withdrawn from survey work durirg a considerable portion of the field season,
and emins had to be employed in their stead. In Bareilly also the work was
hampered by the famine. The survey and record writing oglhe Meerut district
and of the Lélitpur sub-division have been completed, and it is anticipated that
the surveys of Bahraich and Shahjahdnpur will be finished next year.

29. The total areas cadastrally surveved during the year in the different
provinces, including 211 square miles in which the details of fields have not been
shown, are as follows :—

Square mile.

Bengal . . . . . . . . . 1,056
Burma . . . . . . . . . 1,809
North-Western Provinces and Oudh , . . . . 4.325

7,190

The reduction in the total area completed as compared with last year’s return
1s due to the curtailment of the programme in Bengal on account of famine and
in Burma, because the survey operations had outstripped the settlement work.

TRAVERSE SURVEYS.

30. Two parties were employed during the year, in the North-Western
Provinces and Oudn, on these operations, to furnish a skelcton basis for the
Settlement Surveys now being carried on by local agency, whilst a third party
was employed on similar operations in Assam, in order to locate geographi-
cally certain arcas cadastrally surveyed by local agency in the Brahmaputra
Valley, and of certain //am lands and tea grants in the Surma Valley.

31. In the North-Western Provinces and Oudh, two parties Nos. 2 and 8,
were employed on traverse operations, The former completed an area of 3.003
squire miles, of which 237 were in the Sadhjahdnpur, 1,600 in the Kheri, and
1,168 in the Pilibhit districts at an average cost rate of Rz27 per square
mile No. 8 Party was employed in districts Meerut, Bareilly, Bijnor and Gonda,
in which the areas traversed were 175, 744, 403 and 1,004 square miles respec-
tively, or a total of 2,326 square miles at a cost rate of R2g per sjuare mile,

These traverse surveys are to furnish correct plots on which (o base the
cadastral maps which are made by parwari agency under Mr. Scott, Superin-
tendent of Settlement Surveys,

32. In Assam, No. 6 Pariy completed the traversing of an area of 596
square miles in the Brahmaputra Valley, vis., 287 square miles in the Godlpéra,
and 309 square miles in the Kdmrip districts at a cost of 3o per square mile.
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In the Surma Valley 208 square miles were traversed in Sylhet district
at a cost of R25 per square mile, In addition (o this, an area of 629 square
miles was topographically surveyed in the Assam Valley on the 2-inch scale by.
this party at a cost of R43'7 per square mile. ] o

33. The areas traversed during Lhe year, exclusive of the preliminary
traversing connected with the cadastral surveys made by this Department,

are as follows :—
Square miles.

North-Western Provinces and Oudh . . . . . 5331
Assam . . . . . . . . . . 804

Total . . .« 6,135

SPECIAL OPERATIONS.

34. Observations for redetermining the value of the latitude of Madras were
taken by Captain S. G. Burrard, R.E., with the Zenith Sector, and the result,
combined with a value obtained by Mr. Michie Smith and two previous values,
gives a mean value for Madras of 13°4-8” 02 north latitude. )

35. The Tidal observations have been continued as usual. Observations
with the self-registering tide-gauges have been mnade at 12 stations in_India,
Burma, the Persian Gulf, the Andaman Islands and the Red Sea. During the
coming year it is intended to dismantle the observatory at Muscat and possibly
also that at Bushire, and to open new observatories at Perim, Porbandar, and
perhaps Port Albert Victor. ) )

36. In connection with the tidal operations, spirit-levelling was carried on
from Potanghi to Vizianagram, and from Bildspur to Katni within 150 miles
of the terminus at Allahabad, The total out-turn amounts to 29134 miles of
double levelling, fixing 23 embedded bench-marks, 298 ordinary bench-marks,
8 verificatory points, and 5 stations of the Great Trigonometrical Survey.

GEOGRAPHICAL SURVEYS AND RECONNAISSANCES.

37. In Upper Burma an area of 11,718 square miles of new country
was geographically surveyed on the 1 inch scale by Nos. 11 and 2t Parties;
2,000 square miles of triangulation were also completed.

38. Tlhe aggregate areas geographically surveyed during the year on the
eastern and western frontiers amount to 78,718 square miles.

HEAD-QUARTERS OFFICES.

39 The details of the work done at the vaiious offices at the head-quarters
are given in Part L1 of this Report.

40. The offices located in Calcutta were, as usual, in charge of three
Assistant Surveyor-Generals. The Drawing, Engraving and Map Record and
Issue Othces, as well as the Bengal Provincial Drawing Office, remained in the
hands of Mr. A. E. Spring The Photographic and Lithographic Office
remained under the supervision of Colonel J. Waterhouse, I.S.C., until the
8th May 1897, when he was succeeded by Mr. T. A Pope. The Correspond-
ence and Mathematical Instrument Offices were in the hands of Colonel M. W,
Rogers, R.E., until 4th February 1897, of Lieutenant-Colonel ]J. R, Hobday,
L.S.C., up to 29th April 1897 and of Major F.B. Longe, R.E. for the
remainder of the year.

41. The more important work of the Geographical . Section of the
Drawing Office has been the completion of the maps of the North-Eastern and
South-Hastern Frontiers. Sheet No, 15 N. W. of the North=-Eastern Frontier
and sheets Nos. 4 S. W. and 6 N. E. of the South-Eastern Frontier series
on the 4 mile scale have been published, and the latter sheet has also been
published on the B-mile scale, Sheets Nos. 14 S E.and 23N. E, and N. W,
(in one sheet) of the North-Eastern Frontier on the 4-mile scale, and sheets
Nos. 3 S. E. and 3 A N. E. of the South-Eastern Frontier on the same scale
bave been brought. up to date as regards railways, etc. Sheet No. 306 of Uppet
Burma on the 1-mile scale was also published as a preliminary edition.

[
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The general maps of India on various scales have received additions and
corrections, and the second edition of the Map of India on the 32-mile scale was
brought up to date as far as possible; a new canal map on the same scale was
also commenced and will be published very shortly as also the Railway Map
on the 48-mile scale. The third edition still awails orders for publication,
The 128-mile Map of India had the hills completed for engraving. The
engraved provincial maps on the 16-mile scale of Assam, Bengal including Bihir,
Orissa and Chota Négpur and Punjab were all revised and brought up to
date, and those of the Bombay Presidency, Central Provinces and Ré4jputina
Agency were similarly revised for lithography: the Map of Bengal, Bih4r,
Orissa and Chota Nigpur had the hill shading alse comoleted for engravin g.
Several standard sheets on the 1-mile scale of the Réjputdna Agency, the
Central India Agency, and Central Provinces have been completed to margin,
twenty-seven having been completed and sixty-eight are still in hand. The
sheets of the Atlas of India have as usual formed a large and important part of
the work of this section; fifty-eight sheets have been corrected up to date as
regards railways, roads and boundaries.

The maps received from field parties were completed and rendered suitabla
for publication, and a large number of proofs and other data was supplied
to district officials.

42. The work of the Revenue Section has been mainly of the usual routine
nature. A second edition of the Map of Calcutta and surrounding country on the
scale of 1 inch==1 mile with additions has been passed through press. Thirty.
seven sheets of the large scale map of the town of Moulmein have been radrawn
in a style suitable for reproduction by photography. Fourteen standard sheets
on the 2-inch scale of district Tavoy; 19 standard sheets of the Indus Riverain
Survey on the 1-inch scale and 10 standard sheets (in 4 sections each) of Bom.
bay and Burma were received from survey parties, finally examined, corrected,
and rendered suitable for photography. Of the old maps, 20 standard sheets of
the Indus Riverain Survey, 29 standard sheets of North-Western Provinces and
Oudh on the 2-inch scale, 3o sheets of district Ndini T4l on the 4-inch scale,
and 37 pargana or main circuit maps of Bengal on the 1-inch scale were
touched up, corrected and brought up to date for republication. Besides
these, 51 standard sheets on the 1-inch scale of the North-Western Provinces
and 57 maps of Bengal on i-inch scale were correctad and brought up ta date
for new editions,

43. In the Cadastral Section 5,493 cadastral sheets were prepared for
publication, of which 2,005 belonged to the North-Western Provinces, 2,206 to
Burma, 26t to Bengal and Orissa, and 120 to Assam.

44. The Bengal Provincial Drawing Office continued to be employed on
the compilation, from maps supplied by cadastral survey parties in Qrissa and
Bih4r, of standard sheets on the scale of 2 inches to a mile for reduction to half.
Eleven standard sheets in 44 sections on the 2-inch scale of Orissa were sent to
the Photographic Office for reduction to the 1-inch scale. The final press order
for 12 sheets (t-inch scale) was passed. Forty.one unpublished proofs (blue
prints) were forwarded to District, Railway and Settlement authorities for scrutiny,
prior to final publication. By (his means the alignment of the East Coast
and Bengal-Ndgpur Railways which were laid down subsequent to cadastral
surveys was obtained. The standard sheets of Orissa are nearly campleted
and those of Bihdr will be put in hand.

The special publication of some of the standard sheets of Orissa on the
2-inch scale [or the Department of Public Works (Irrigation Branch), Bengal,
was completed,

45. In the Engraving Office, the preparation of the quarter-sheets of the
Atlas of India was continued, six new plates having been completed during the
year; 50 unpublished plates were invarious stages of progressand g3 quarter gnd
19 full published plates were added to and corrected, whilst 35 new ones were
projected. Fourteen district maps for administration reports were completed
and 23 others were in hand. The index to the standard sheets of the Bombay
Presidency, a new weather chart aud two scale plates were completed. Two
brass plates, one with an inscription of the standard bench marks of Calcutta and
the other for the Great Trigonometrical Office bave also been completed. Of the
provincial maps on the 16-mile scale that of Mysore and Coorg with hills was
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completed, those of Assam, Central India Agency and Mysore (without hills)
were in hand for additions and corrections; Bengal, Bombay, Madras and
Réjputéna are in various stages of progress. The Punjab and Kashmir Map in
four sheets has been constantly in hand for corrections and additions; sheet
No. 1 has been completed with hills i

46. In the Photographic and Lithographic Office the outturn of work is
again satisfactory. The departmental work performed shows a censiderable
increase under almost every head, though there was a slight falling off in
the amount of work done for other departments. The number of original sub-
jects of all kinds received and reproduced during the yearwas 7,880 or 860 in
excess of last year, and considerably more than in any previous year. Of these,
1,049 were maps and plans, etc., done for other depariments, and 5,634 were
cadastral maps. The total value of the work done was slightly less than that
of last year, being R2,13,518 against R2,19,779.

Owing to the decrease in the work received from other departments, the
amount of work turned out by the lithographic and zincographic machines and
presses, as represented by the number of copies turned out, isa little less than
last year. The number of pulls was practically the same, being 853,945 against
862,623, and of copies 853,072 against 948 057. As, however, the number of
original subjects dealt with was larger, the actual amount of work done cannot
be said to have fallen off in any respect, as explained in paragraph 424. Tle
machines, presses and printing estatlichment were kept fully engaged during the
whole year. The type-printing work lell ¢ ff comewhat, owing to alarge supply of
professional forms for departmental use having been prepared in advance last
year. Under this head 529,6€4 copies were printed from 10,054 items against
668,705 copies from 11,915 items last year. In the Helicgravure and Silver-
printing Sections satisfactory increases aie recorded. Noless than 72,246 prints
were made from 131 photc-etched copper plates, or nearly 16,0c0 prints more
than last year.

The more important publications of the year are referred to in Part 1II,
and full details of the work done in every section are, as usual, given in the
Appendix.

The experimental work of the year was chiefly carried on in the
Heliogravure Section, where marked progress was made in the preparation of
liali-tone and line blocks for machine printing, The process known in England
as “Enameline” was worked out in every detail and” promises to be most
useful in the speedy reproducticn of half-tone subjects in large numbers, Full
details of the precess will be found in the Appendix,

Under the orders of the Suiveyor General, a scheme fcr the re-
organisation of the cfl.ce, abolishing pregressive salaries and placing the ¢ntire
establishment, together with the photo-zinco. and tyfe-printirg staff of the
Trigonometrical Brarch Of ce, in onelist for the pwiposes of promotion, was
prejared during the year and submitted to the Surveyor-General immediately
after its close,

47. Intke Map Record and Issue Office tte number of new maps and
editions of departmertal subjects received during the year amourted to 8,148, of
which 7,833 were cadastral mwaps. The tfotal rumber of maps issued was
2,07.350 and their valve R1,57,927, which shcw an increase of 6,914 in number
ard R51,225in value over those of the previous year. The cash sales of
ﬁmaps amounted to R24,659 which shows an increase cf R1,153 over last year's
gures.

48, Inthe Mathematical Instrument Office the total number of instruments
1ssued was 50,727 and their value R2,68,704 against 96,673 and R3,54,800 last
year. The number c¢f instruments received into store was 61,558 and their
value R2,50 405 agninst £9,022 and K2,88,055 last year. There has been a
decrease both in the number and value of instruments received and issued owing
to the demand from railways and other large works being less this year than in
the previcus one. The number of instruments taken from the repairable stock
and rendered serviceable was 20,857 and their value R82,453, against 11,547
and 577,393 last year, This shows an increase of g,310 in number, and R3,130
in value,

. In1887 the gradualincrease in the stock of repairable instruments rendered
It necessary to obtain from the Government of India an extra establishment at a

Ca
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cost of Riso per mensem ; this was made permanent in 18go; and again in
1889 a further increase to the establishmcnt at a cost of Ri20 per mens m way
obtained. In 1895 a still further increase in the establishment, costing Rzao
per mensem, was obtained for the conversion of levels. Since these grants were
sanctioned 336 levels and 53 theodolites have been converted and issued and 3]
indents for such instruments have beendiscontinued. The value of the indents
for instraments manufacturcd in Englind has been greatlv reduced in conse-
quence, having fallen from over £13,000in 1893-94 to less than £4,000 in
1897-98.

49. In the Trigonometrical Branch Office, Dehra Diin, the second edition
of the Hand-book of Instructions for the Topographical Branch alluded to in last
year's report has been published and issued. A considerable amount of computa-
tions in connection with Captain Deasy’s exploration work in Tibet and other
work was done, The usual meteorological and solar photographic obscrvations
were continued. A great deal of extra work on account of the demand for
maps for the frontier expeditions was thrown on the Photozincographic Section.
The Drawing Section was also kept fully employed during the year,

Of the eight pupils entertained in the training school in June 1896, six
passed the qualifying test on examination in September 1896, and were posted
to the field parties in the following month. It is very satisfactory to note from
the accounts received from the Executive Officer of No. 11 Party, that the four
men, who worked under his orders, were found to promise well, and *“ the result
is,” he says, ""a decided success and certainly a great saving of expense to
Government,” Eight more pupils were entertained in November 1896, these
underwent a full course of training, were examined in September 1897, and have
since been posted to field parties. .

It is intended that, in future, officers appointed to the Provincial Service
shall be attached to this school io receive a regular course of training prior to
their being posted to field parties.

50 The Forest Survey Branch Office at Dehra Didn was engaged as usual
during the year upon the final computations of the various field detachments ;
on the up-keep of the Forest Department map records; on the compilation and
drawing of special maps ; and on the training of surveyors in field work.
Seventy-eight special maps on various scales were prepared, of which 24
have been published, 17 were in press and 37 were in progress; of 4-inch
standard sheets 101 were published, 65 were in press and 214 were in hand.
Two 1-inch standard sheets were also published. Besides the above a consider-
able amount of colouring, tracing, mounting and other miscellaneous work for
forest and district officers was performed.

ESTABLISHMENT,

51 During the year under report the Department has lpst the services of
five officers of the Imperial list. ' .

Colonel J. Waterhouse, [.S.C., Assistant Surveyor-General and Superintea-
dent. 15t grade, retired on the 10th June 1897, after having servedin the Depart-
ment for 31 years. On account of his skill in photography, Colonel Waterhouse
was selected in 1866 as a suitable officer to superintend and develope the photo-
zincographic process of reproducing maps for the Survey Department. The
proeess was then in Hs infancy and the great improvements in it are due to
this oficer’s skill and exertions., He introduced the collotype process with
great success, but this has since been superseded by the system of etching on
copper which is used for reproducing photographs and fine or half-tone drawings
for which the photozincographic process would not be suitable. [n 1871-72 he
was attached to the Indian Eclipse Expedition, and again in 1874-75 he was
selected to take phctographs of the transit of Venus, whilst in 1875 he was
placed in charge of the Eclipse Fxpedition in the Nicobar islands. His name is
well known in England and on the Continent, and he has received many tributes
to his success, amongst others, medals from the Photographic Societies of Great
Britain and of Vienna; a gold medal was also awarded to the reproductions
exhibited by his office at the Calcutta Exhibition of 1884-85. He has written
several most useful works on the application of photography 1o the reproduc-
tion of maps and dranings of all kinds, . The immense development and the
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great success of the various methods of reproducing maps and half-tone subjects
now in use, are entirely due to Colonel Waterhouse, and his retirement is a seri-
ous loss to the Department.

Colonel M. \W. Rogers, R. E, Assistant Surveyor-General and Superin.
tendent, 1st grade, retired on the 4th February 1897, after having served for 31
years. He joined the Department in July 1866. He was principally employed
on trigonometrical operations in Dchra Din, Madras, Bombay and in the Mergui
Archipelago.  During the Kébul War he served as Survey Officer with the st
Division of the Quetta Field Force, for which he was mentioned in despatches and
was made Brevet Major. From 1882, except for short intervals during which
he held charge of the Comrputing Office at Dehra Din and the Tidal and Levell-
ing operations, he held 1he office of the Assistant Surveyor-General in charge
of the Correspondence and Mathematical Instrument Offices of the Head-
Quarters, Calcutta, which post he filled most ably. He was a talented and
energetic offizer and the loss of his services is greatly regretted,

Mr. G. H. Cooke, Superintendent, 2nd grade, retired on superannuation on
the 12th December 18g6. He joined the Junior Divisi n of this Department in
December 1866 and was promoted to the Impenal service in September 1872,
He served in the Central Provinces, Hazdrib4gh, with the Lushai Expeditionary
Force up to June 1872, in the North-Western Provinces, Central Provinces and
Bombay in the capacity of assistant as well as in charge up to 1892. From
1893 he held charge of the forest and cadastral operations in Burma,

Capta.n R, ]J. H. L. Mackenzie, R.E., Deputy Superintendent, 1st grade,
reverted to the Imperial Establishment on the 1st January 1897. He joined the
Department in March 1888 and was employed throughcut on [rontier topogra-
phical surveys with the Baldchistdn Party. He accompanied the Gumal and
Zhob Valley Expeditions in 1889-90, served as Survey Officer with the Miranz4i
and Khajuri Kach Field Force in 1891-92, He was attached to the Domandi
Section of the Anglo-Afghdn Boundary Commission in 1895, whence he returned
ill and was invalided to Europe.

Captain C.C.D. Morice, R.E., Deputy Superintendent, 2nd grade, reverted
to the lmperial Establishment on t1st March 1897, He joined the Department in
November 1891, and was attached to the Tidal and Levelling Party throughout
his service, except for a short period, when he was attached to the Trigonometri-
cal Branch Office. He held charge of the party for about three months in 1893,
for six months in 1895, and from December 1895 to December 1896, Captain
Morice isa good mathematician and has done excellent work, but his health
})r?il'(e down mainly from over work and he was obliged to give up service in

ndia.

52, In the Provincial list there were four vacancies, 0f2., two by the retirement
of Messrs A, J. Wilson and A, J. Gibson, and two by the deaths of Messrs,
W. J. O'Sullivan and P. A. Peters; three appointments were transferred from the
Imperial to the Provincial list by which three supernumerary appointments of
Extra Assistant Superintendents, 1st grade, were created during the year.
Two appointments in the 4th grade of Extra Assistant Superintendents have
however, been kept vacant, !
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PART 1L

THE GPERATIONS OF THE SEVERAL FIELD PARTIES.
TRIGONOMETRICAL SURVEYS,

PRINCIPAL AND SECONDARY TRIANGULATION,

BALUCHISTAN,

No. 24 PARTY.

53. This party under Captain Burn_continued the triangulation westwards
of the Makr4an Longitudinal Series from
Personnel. the most westerly of the completed
Captain J. M. Burn, R. E, Officiating Deputy  grations of last season’s work.

Superintendent, 1st grade, in charge. . . .
uA\Blr.j Hickic, Extra Assistant Superintendent, 54- The trlanglﬂauor‘_ was carried
sth grade. across the Las Bela plain, then across
Mr. b B Pranty, ” the hilly tracts between this plain and
6th grade.

the Jhdu plain, closing finally on two
stalions to the west of Jhdu, which are at the eastern extremity of the long Kej
valley, in all covering a direct line of some 75 miles,

55. The season's outturn is as follows :—

Horizontal and vertical angles have been taken at nine principal stations.

The principal series has been extendzd over a direct distance of some 75
miles, embracing an area of 1,380 square miles.

Horizontal and vertical angles have be:n taken at two secondary stations
embracing an area of 520 square miles, while in addition an area of some 1,223
square miles has been embraced by secondary triangulation to intersected points.
Astronomical observations for azimuth were taken at one station.

56. The principal observations were taken with Troughton and Sim n’s 12.
inch micrometer theodolite No, 1. The method of observing was to measure
angles on nine zeros, two faces on each zero, and two swings on each faca,

The mean triangular error was 0'44 seconds, ranging from o'154 seconds
to 1'130 seconds.

57. The party left Kurrachee for the field in October, marching with the
strong escort of the Political Agent for Suuth-REast Balichistdn, who was also on
his way to Las Bela. The Political Agent would not allow work to be started for
some time after their arrival in Las Bela, owing to the unsettled state of the
country, and early in December the whole work of the party was completely
stopped by the obstructive tactics of the local inhabitants. Captain Burn after
getting a personalinterview with consid:rable diffizulty with som:of the h=admzn
in the district concerned, managed by tact and persuasion, to arrange that the
party should continue to work in peace until the end of the season in April,

58. The health of the party was on the whole good, though the quality of
the water at times was very bad and caused a cerlain amount of dysentzry,

59. Statements showing the details of the outturn of the party, and of the
differences between the values of the initial elements of certain stations ol the
old secondary Makrdn Series and of the presznt principal series will be found in
the Appendix,

Captain Burn expresses himsell perfectly satisfied with the work of all his assistants,



16 PART 1I.
TOPOGRAPFICAL SURVEYS.
UPPER BURMA,

No. 10 ParTY.
60. Mr. A. ]J. Gibson, Exira Assistant Suparintendent, 1st grade, who hai

_Personnel. held Char’ge of the party

. M\jorlF.\IB. Lo‘l:ge, R.E., Superintendent, znd grade, in charge from the soth July 1895, on
rom 15th November 1896 to gth April 18y7. ‘hi . 5 H

Captain A, J. Pilcher, R.E., Officiatins Deputy Superintendent, “-thh date Captaln A J

and grade, in charge from 15th April 1897. Pilcher was granted sick

Mr. A.] Gibson. Extra Assistant Superintendent, 15t grade, in  leave, handed over charee to
charge up to 14th November 1S96. Major F. B.L R S
Mr. G. D. Cussun, Extra Assistant Superinlendent, 5th grade, ajor I'. b, Longe, E ) ON

” g..jr.sHau, ut” " " no the 15th November 1896,
. J. Sercan, Sub-Assistant Superintendent, 1st grade. H

w I. A Freeman, . and the date on which he had

15 Sub-Surveyors, 4 Apprentices. completed the records of the

1 Writer and 1 Hospital Assistant. party as far as its previous

work in the Bombay Presidency was concerned ; he then retired on superannua-
tion pension. Under Major Longe it commenced its new work in Upper Burma.
On that officer's being ordered to officiate as Assistant Surveyor-General at
the Head-Quarters Office, Calcutta, the direction azain devolved on Captain
A. ]. Pilcher, R.E., who, having rejoined, was attached to the party and assumed
charge of it on the 15th April 1897.

61. The party which had for many years been employed in the Bombay
Presidency was this year transferred to Burma with recess quarters at Banga-
lore, With a view to its services being made the most of, it was temporarily
amalgamated, so far as its work was concerned, with No. 21 Party and was oc-
cupied in surveying portions of the Northern and Southern Shan States and the
Mandalay and Ruby Mines districts. No large defined area was told off to
it, but its members were employed on ground considered most suitable to their
capacities; but few of the sub-surveyors had ever been employed in such hilly
jungly country.

62. The party left recess quarters at Poona about November gth, arrived
in Mandalay on the 20th, and thence the various detachments were sent into the
field, work being commenced about the 1st December,

63. The only area specially told off to this party was the unsurveyed por-
tion of sheets Nos. 257, 258, 259 and 260, and for this purpose a detachment of 5
surveyors under Mr. Serrao was formed, to be strengthened later on if necessary.
This detachment, notwithstanding the energy displayed by the officer in charge,
failed to carry out its programme, and, with the exception of sheet No. 260, the
rest of the woik had to be abandoned ; many of the sarveyors fell sick and the
work was beyond their capabilities. Some were invalided and the remainder
employed on easier ground in the North Shan States.

64. The triangulation of sheets Nos. 257 to 250 was supplemented or com-
pleted by Mr, Serrao, while Mr, Hall connected that of No. 21 Party of the pre-
vious season with that of No. 11 Party on the southern edge of sheet No. 402.
At the same time Captain Pilcher extended and supplemented that in sheet
Ne. 304. The remainder of the party was employed in plane-tabling, Mr. Cusson
being in charge of a detachment ol surveyors of both Nos. 10 and 21 Parties.

65. The outturn for the season is as fullows :—
Square miles.

Triangulation . o . . . . . 2,503
Topography on 1-inch scale (including 235 square miles overlap) 1,96t

This, considering the strength of the party, is poor, but allowances imust be made

for the fact that the men were all quite new to the people and country, and the

latter being of a very intricate description and mostly covered with thick forest,

more or less staggered the surveyors, who had of late years been accustomed to

the undulating and almost treeless tracts of the Bombay Presidency.

66. The country on the west (sheets Nos. 257 to 260) which was allotted
to the surveyors is very hilly, consisting, as it does, of the western slopes of the
Ruby Mines hills and of the Shan plateau; this area is all the more difficult on
account of the paucity of paths and villages, It is also very feverish in the early
part of the cold weather.

The remainder of the country is hilly and mostly forest-clad, but well
populated and intersected by paths in all directions.
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The inhabitants are Burmans, Shans and Palaungs, the latter inhabiting
almost exclusively the hills north of the Maymyo-Lashio road, the two former
remnaining {or the most part in the valleys and on the Shan plateau, where they
cultivate rice, etc., while the Palaungs, especially throughout Tawng Peng,
cultivate tea (called Let-hpet) which they export in large quantities, after it has
been “ pickled " : throughout the field season large caravans of oxen were to be
seen carrying it to Mandalay to be distributed over the whole of Burma.

67. The health of the party during the field season except in the case of
the detachments in sheets Nos. 257 to 259 was good, and much of the sickness
in these parts was due to want of care and energy on the part of the surveyors,
During recess, however, as has been so frequently noticed by the officer in charge
of No. 21 Party, the effects of the climate showed itself, and most members
suffered from fever and other complaints,

68. Field operations ceased on the 15th May, and the party left Rangoon
for Bangalore on the 21st, the recess office being opened there on June ard,

69. During recess the computations have been completed, and the party
assisted No. 21 Party in the drawing of sheets Nos. 260, 305, 351, 352 and 353.
Sheets Nos. 304 and 350 have a!so been partially krawn. These sheets have
been prepared for reproduction in two colours, which method, it is hoped, will
commend itself to tne public, making, as it does, the maps much clearer and
easier to read.

70. The total cost of the party for the year was Rg2,317 and the cost rates
per square mile are :—

R a. p.
For triangulation . . . . . . 14 15 0
For topography . . . . . . . 3L 13 2

71. The programme for next season is as follows: —

The triangulation of the eastern halves of sheets Nos, 261 to 268 and, if
possible, of sheets Nos. 255 and 256.

The survey of sheet No. 257 will be completed, and the remainder of the
plane-tablers will be employed in §h:ets Nos. 401 and 402, which are urgently
required for the railway authorities; elsewhere they will be combined, as in the
season under report, with those of No. 21 Party, there not being at present suffi-
cient triangulation in advance for them all to be employed within the limits of the
area specially told off to the party.

72. The recess office was inspected by the Surveyor-General in September
who was satisfied with the general state of the party and the progress made, con-
sidering that this was its first season in Burma. The Mahr4tta Brahmins, of
whom there were several in the party, were unable to cope with the difficulties,
and they more or less gave in and either shirked their work or took sick leave.
Steps are being taken to discharge or transfer these unsuitable men, and replace
them by natives of Upper India, This, however, cannot be done in a season, and
time must be given to allow of new men being trained at the Dehra school,
which is doing good work, but should be largely increased. To do this without
some addition to the Great Trigonometrical office building is impossible, but in
the present state of the finances, this appears to be out of the question, and efforts
will be made to do the best possible without such additional expenditure.*

* Of the European assistants, Messrs. Hall and Serrao are worthy of special mention. The Native
assistants did not do well, but it is hoped that during this next field season a marked improvement will be

seen.
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UPPER BURMA.

No. 11 PARTY,
73. Again this year Captain Renny-Tailyour, R.E., held charge of this

Personnel. pan)_" the bulk Of which
Captain T. F. B. Renny-Tailyour, R.E, Deputy Superintendent, continued the 1-inch sur.
tst grade, in charge. o . vey of the _Southern Shan
l.aieulenarét W.dM. Coldstream, R.E, Officiating Deputy Superin- States, whilst two detach-
t, ade. ) ,

‘enMTP.zil. \%I:quran, Extra Assistant Superintendent, 4th grade. ments w ere sent, the one
» W.M. Kelly, » » sth grade. under Lieutenant Cold.

» P. White, » ’ 6Lh grade. stream. R.E to
H. G. Shaw, Sub-Assistant Superintendent, 1st grade. ' oL _Survey
: H. H. B. Hanby, . ”» and grade. part of the Chin hills and

the other under Survev
Supveyors and Sub-Suvveyors, urvevor

Mahmud Husain, J. Sebastian, Ramsabad, Abdul Rahim, Kud~ MathddHl_lsal'n to survey
ratullah, Mowni Ram, Ram Pershad, Ali Husain, and 11 Probationary the boundaries in I{arenni,

and Apprentice Sub-Surveyors. Lieutenant Coldstream’s
report will be found in the Appendix. ) )

74. The general plan of detail operations on the 1-inch scale was (o survey
sheets Nos. 316 and 407 and portions of sheets Nos, 362 and 406; owing
however to the difficulty of the country in sheet No. 407, it was found imprac-
ticable to commence sheet No. 405. Iriangulation in advance for next
season’s plane-tabling was carried on over sheets Nos. 403, 404 and 405,

75. The majority of the party left Bangalore on the 28th October and em-
barked at Madras for Rangoon on the 29th idem ; at Rangoon the men to whom
departmental leave had been granted, and the 4/4aldsis joined the party, and the
whole proceeded by rail to Thazi and by road to Fort Stedman, where the field
head-quarters was formed, Most of the surveyors started thence to their work
on the 25th November.

76. The outturn of work is as follows: —

Square miles.

Triangulation for the 1-inch survey . . . . .+ 3,220

" ”» y 1" . . . . « 2,000
Topographyonthe 1, scale (including 454 square miles of

overlap and riverain survey) 1,649

Geographical survey § ” . . . . . 8,170

The area surveyed on the 1-inch scale would have been considerably
increased had it not been that four of the best surveyors were otherwise employed,
and none of the new hands were able at the commencement of the season to do
independent work in such difficult country; at the same time the preliminary
training given to those apprentice sub-surveyors, who had gone through a course
at the school at Dehra Din, was found to be a most valuable assistance. This
is the first season these trained apprentices have been tried and the experiment
go far has proved successful, The results of the expedition into the Chin hills
by Lieutenant Coldstream and his three surveyors were an area of 8,170 square
miles on the }-inch scale, a good outturn considering the difficulties they had to
contend with. Lieutenant Coldstream deserves much credit for the success of
his work in the Chin hills.

77. The country surveyed in the Shan States is hilly, the ranges and
valleys running more or less north and south. The hills as a rule are covered
with tree jungle and the valleys, though open in places, are mostly covered with
small tree or scrub jungle. A great peculiarity of the country is the number of
hollows or devil's cauldrons into which a great deal of the drainage flows and
disappears, making its way presumably into the larger rivers flowing at a lower
level, though of this there is no outward sign.

78. The health of the party was on the whole excellent. As usual there
were cases of fever on the road both going and coming, but the exceptionally dry
season was in their favour.

79. The party returned to Fort Stedman during the last week in April 1897,
and proceeded to recess quarters at Bangalore where the office was opened on
the 25th May.  During the recess all the triangulation was computed and the
t-inch mapping brought up to date, with the exception of the hill shading of
sheet No. 316 which will be finished in the Calcutta Drawing Office, and of
sheet No. 407, a small area in which will have to be resurveyed. The %-inch
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survey in the Chin hills was incorporated in sheets Nos. 2 N.E., N.W,, S.E,,
S.W.. and a special boundary map of part of Karenni was drawn.

The programme for the ensuing season comprises the detail survey of
sheets Nos. 403 to 406 and triangulation in advance will be carried on in

sheets Nos. 310, 311, 356 and 357.
In addition to the above it is probable

that Captain Renny-Tailyour and

three surveyors will be detached toaccompany the China Boundary Commission.*

UPPER BURMA.

No. 21 PARTY.
Longe continued to hold charge of this party until the oth

8o. Major

Personnel.
Major F. B. Longe, R,E., Superintendent, 2nd grade, in charge
up to gth April,
Captain A. |. Pilcher, R.E., Officiating Deputy Superin-
tendent, z2nd grade, in charge from 15th April to close of the

year.

Mr. A. ]. Wilson, Extra Assistant Superintendent, 1st grade,
up to 17th June 1897.

» A _]ames, » ” »

w ). M. Kennedy, ,, » "
deputation in Siam up to 28th June 1897.

» W.F. E. Adams, Sub-Assistant Superintendent, 1st grade.

» P. R. Anderson, Probationary Sub-Assistant Superin-

tendent, 3rd grade.

ad ,
6th ,, on

Surveyors and Sub-Surveyors.

Ikbaludin, Lachman D. Jadow, Ganu Mall, Mahomed Latif,
Natha Singh, Budhi Bulram, Jamna Pershad, and ten pro-

April 1897, when he left the
field to take up the duties of
Assistant Surveyor-General at
the Head-Quarters Office in
Calcutta; the direction then
devolved on Captain A, J.
Pilcher who took over charge
from the 15th idem and held
it till the end of the year.

8i. The party left recess
quarters at Bangalore during
the first week of November
and proceeded to Nammaw in
Hsi Paw State where field head-

bati : i - L :
ationary and apprentice sub-surveyors. quarters were established.

82. The operations of the season comprised :—

)] T}g: continuation of the 1-inch topographical survey of the Shan
tates.

(2) The 1-inch survey of a small area round Nanyatseik in the neighbour-
hood of the Jade mines.

(3) The hiling in and revision of certain areas in the same district on
the }-inch scale.

(4) One sub-surveyor was told off to accompany the Superintendent,
Northern Shan States, on tour along the China frontier.

83. Owing to the fact that Na. 1o Party was employed in the same dis-
trict, the three European assistants of this party had to be employed supple-
menting and extending the triangulation, working out their computations in the
field. Mr. Anderson, who only joined the department in November, was first
instructed in and then took up detail survey.

Lachman Jadow and an apprentice were detached to carry out the second
and -third portions of the programme, while Natha Singh accompanied the
Superintendent, Northern Shan States, after having surveyca a small area on the
1-inch scale in Hsi Paw.

84. The areas completed are as follows :—

Square miles.

Triangulation . . . . . . . . . 2,967
Topography on t-inch scale (including 277 square miles of overlap) 2,137
" on }-inch ,, . . . . . . 3,548

85. The country surveyed, which included parts of Hsi Paw, Tawng Peng
and Lawk Sawk States and of the Mandalay district, was as in previous years
intricate and difficult, being very hilly and generally covered with thick jungle
and almost impenetrable grass., Hsi Paw town fell within the area, but bey6>nd
this, which is of importance as being the residence of the Hsabwa, no town of
any note was met with.

*The officer in charge reports that as usual Mr. Duoran did his work in a very satisfactory manner, that
Messrs. Kelly, White and Shaw have also done well, and that Mr. Hanby promises to turn out a \’lSerl
assistant.  [n the subordinate stalf the majority have done well, Surveyors Mahmul Husain and
J. Sebastian being specially mentioned.

D2
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The country surveyed round Nanyatseik was particularly intricate, and the
survey was specially undertaken on account of the value of the land as being
productive of rubies, and the many disputes consequently arising. The under-
growth in this area was very dense.

86, The total cost of the party for the year was R89,383, and the cost
rates per square mile are as follows— '

£ a p
Triangulation . . . . . . . . 10 8 3
Detail survey on the 1-inch scale . . . . . 21 5 4
. » " $-inch ,, . . . . . 3 8 ¢

These rates are lower than in previous years, which is satisfactory.

87. The surveyors were visited and their work was examined in the field
by Major Longe and Mr. James of No. 21 Party and also by Mr. Cusson of No,
10 Party and was found on the whole to be good.

88. Field work ceased about May roth, and the party returned to recess
quarters from Rangoon by the steamer of the 23rd idem, the recess office being
opened at Bangalore on June grd.

89. During the recess the whole of the computations have been completed,
and tre following standard sheets have been drawn for reproduction in two
colours, the hill shading being in brown, viz., standard sheets jos, 351, 352,
353 and half of sheet 260.

go- The programme for next season is as follows :—

Major Longe with a small detachment will accompany the Burma-China
boundary delimitation commission,

The detail survey of sheets 398, 399, 400 will be completed, and endeavours
will be made to survey sheet 397, while sheets 395, 396 and 397 will be triane
gulated. :

91. Towards the close of the year, the party lost the services of Mr. A.

. Wilson, Extra Assistant Superintendent, 1st grade, who after a long and
onourable career in the department was superaunuated on the 1st September
1897.

02. The recess office was inspected by the Surveyor-General at Banga.

lore in September, and he expressed his satisfaction with all he saw*

SIND,
No. 12 PARTY.

93. The operations during the year under report were in continuation of
those of the previous season, Captain
‘ ) Hodgson held charge ol the party through-
Captain G.dB. |!:g(e]gi;n:f]:I‘i_S.eC.,Supu:nnlendent, out the season.
Mr. R.C?nD.gE\\'in.g. Extra Assistant Superin- 94, The programme which was com-
tendent, 4th grade, pleted was as follows :—

» G. G. Vander-Beek, Extra Assistant . .
{a) Two series of secondary triangula-

Personnel.

Superintendent, sth grade,

» R, F. Warwick, Extra As:istanlt Svperin-
tendent, ¢th grade.
w J. Smith, Suo-Assistant Supeiintendent, 1st
grade,
» F.P.Walsh, » " Ist
grade,
Babu$.C.Sen, ” 2nd
grade.
Munshi Rahmatulla, ,, " 2nd
grade.
Mr. E. C. J. Bond, ,, " ard
grade.
42 Permanent and temporzry Sub-Surveyors,
Computers and Draftsmen,

tion, each about go miles in
length as a check on the traver-
sing.

(6) The completion of the village

boundary trav.rse survey coin-
menced last season in sheets
NOS' 4’71 48: 49, 66: 67' 6'{! 69'
87, 88, 89, 9o, 10g and 110 from
the Indus river on the west to the
desert on the east.

® The officer in chorge reports that Mr, James has again proved himsell a hard-working and trust-

worthy assistant, and tlat Mr. Anderson is a

promising zssistant,  Among the native «talt Scrveyor

l.achman Jadow and Sub-Surveyors Ganu Mall, Natha Sing, Budhi Bulram and Jamna Pershad are

deserving of spccial mention,
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(¢) The detail survey on the 2-inch scale of an area between the same
limits in sheets Nos. 47, 66, 67, 87 and 88 ; the cultivated portion
of sheet No. 32 and the completion of sheet No. 33, of which a
little more than half was surveyed the previous season.

03. The recess office at Kurrachee closed on the 20th October 1896, and
the party reassembled at Hyderab4d on the 25th idem, and each man was on
his ground by about the end of the first week of November.

g6. As sufficient area was not traversed in advance in the sheets of which
the detail survey was to be taken up, a large part of the area surveyed in detail
was also traversed this season.

97. The season’s triangulation was to serve as a check on the traverse
survey and was done by Messrs. Vander-Beck and Smith. The former completed
the series he commenced last season, emanating from the side Khdnatar H.5.—
Thumi S. of the Sehwdn secondary series a little to the north-west of Sanghar
and closing on the side Rakhr4i H.S.—N4ga Sha T.S. of the Kurrachee longitu-
dinal series to the south.west of Hyderdbdd. Throughout itslength this series
passes across a perfectly flat country with here and there large patches of
tamarisk jungle and groves of bdbu/ trees. In order to extend the view of the
surveyor, a trestle 15 feet in height was obtained for this work, but it was never
used as the high banks of the numerous canals, formed by the original excavations
and the annual clearance of silt, were found to afford sufficiently raised positions
for the stations, to observe over short distances. The portion of this series
which falls in sheet No. 67 was carried out while the detail survey was in pro-
gress ; consequently the stations were not utilised by the plane-tablers and do
not appear on the maps. They were marked by bricks, one mark on the
surface of the ground and another about 2 feet below it. The other series
was commenced from Khirora S. and Mdanuro S. of the Sebwdin secon-
dary series also in the vicinity of Sénghar and closed on Hatodan H.S.—
Kardra S, of the Sind meridional series near Umarkot. Very few of the
stations were situated on land that will be surveyed at present, as the series
was carried along the edge of the desert and the niajority of the stations were
placed on sand hills. They were marked with bricks also, the lower mark being
3 feet below the surface, but it is doubtful if they will ever be found again owing
to the shifting of the sand hills, They have, however, answered their purpose
for the present. Lists of the co-ordinates with description of the stations of
both these series were sent to the [rrigation Department, so that they might
erect marks of a more permanent nature if considered necessary.

98. The traversing consists of a village boundary survey with offsets, and
the area traversed is 3,635 square miles, of which 8go square miles have been
surveyed in detail, leaving 2,745 traversed in advance. There were 62 main cir-
cuits measured, 29 sub.circuits and 660 villages. The angular wogk was checked
by observations for azimuth at 110 stations on main and sub-circuits, and the
average angular error is 31 seconds. The linear measurements amounted to
3,477 miles, and were checked by 13 connections with stations of the secondary
triangulation executed during the season. The average correction per 1,co0
links 1s 09 links, No permanent marks were put down at traverse stations, but
the stones used by the Sind Revenue Survey to demarcate the field boundaries
were utilised wherever possible, and the positions of all marks on the village
boundaries have been fixed by offsets.

99. The cost of the traverse survey is Rs. 33,040, giving a cost rate of
Rs. 91 per square mile. This is nearly half the cost of the same work done
during the previous season, whichis mainly due to the fact that last season was
the frst of the survey, and all the expenses of the transfer from Upper Burma
fell into it. The average size of the villages is 5°5 square miles.

100. In addition to the boundary survey, 128 bench-marks of the Irrigation
Department—chiefly on embankments and canal banks~-and 15 of the Kotri-
Rohri branch of the North-Western Railway were connected with the traversing,
involving additional observations at 864 stations, and 204'5 linear miles of
chain measurements. The cost is included in the figures given above.

tor. The area surveyed in detail on the 2-inch scale amounts to 2,244
square miles and was mapped on 52 planc-table sections. It comprises por-
tions of sheets Nos, 33, 33, 47, 635, 68, 87 and 88 and the whole of Nos. 66 and
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67. In sheets Nos. 87 and 88, the survey has been carried to the edge of the
desert. Sheet No. 47 has been surveyed up to the work of the Indus Riverain
survey of a few years back, The remainder of the sheet will be surveyed on
the 1-inch scale by No. 15 Party, In sheet No. 32 the cultivated portion only
has been surveyed, and the remainder of this sheet also will be surveyed by No,
15 Party on the 1-inchscale. Only a small portion of sheet No. 65 was survey-
ed to include the head works of the Jamrao Canal at present under construction.
The rest of the sheet will not be surveyed for 3 or 4 years to come, Sheet No. 33
was partially surveyed by this party last season and partially by the Indus
Riverain survey previously. It has now been completed. The detail survey
was carried out almost entirely by interpolation and was based mainly on the
traversing. It was tested from 1,072 ¢z sifu fixings in addition to 33’7 linear
miles of check lines, and was done under the direct supervision of the officer
in charge and 3 assistants, of whom two were employed on plane-tabling as well,

102, The cost of the 2-inch detail survey is Rs. 14°2 per square mile. This
is considerably less than the same work cost last season as was anticipated, vide
paragraph g3 of last year’s report.

103. The character of the country topographically surveyed varied con.
siderably and a good deal of it was somewhat 1intricate, though, with the excep«
tion of a few sand hills here and there, the whole of it was absolutely flat. To the
east along the banks of the Ndira river it was largely covered with scrub jungle
and sparsely populated. To the west of this, in the tract watered by the
Mithrao canal the land was well populated, highly cultivated, and contained a
great deal of timber, while {urther west again, it was mostly of a dry sandy
nature and very bate and open, though fairly well populated. This was the
character of the greater part of sheets Nos, 66 and 67, though in some places
the canals were thickly hned with 45u/ trees. 1n sheet No. 47 the country was
more thickly populated and contained many large villages, with huge clumps of
bdbul trees which also lined the canal banks s a rule. The weather was very
favourable for suivey operations throughout the field season. There was
a remarkable absence of wind and dust which were such prominent features in
the weather of the previous season. There was little or no sickness at all.

104, Field work closed about the middle of April and, on account of the
plague which was then raging at Kurrachee, the party proceeded to Mussooree
for the recess. During recess the fair mapping was completed of almost the
entire area surveyed in detail. The portion not fair drawn lay in sheets Nos. 65
and 68, in both of which only a small area was surveyed. It is not proposed to
draw sheet No. 63 until the survey of the sheet is completed. If required by
the Irrigation Department, a trace of the field sheets will be furntshed. Sheet
No. 68 will be drawn next season when the survey will be completed, The
mapping was comprised in 28 quarter sheets, of which 5 were blank. They were
drawn on the 2-inch scale for reduction by photography to one-half and have
all been despatched to the Trigonometrical Branch Office at Dehra Din for
publicaticn.  Sne=t No. 32 has been drawn as far as surveyed. The remainder
of the sheet will be mapped by No. 15 Party, Sheet No. 33 contains a small
area that was surveyed on the 1-inch scale in the course of the Indus Riverain
survey, and this will be incorporated with the work of the present survey in the
Dehra Office. Sheets Nos. 66 and 67 were mapped in full, butin sheet No. 47
again, some 1-inch work of the Indus Riverain survey has to be incorporated
and the western half will be mapped by No. 15 Party. Sheets Nos. 87 and 88
have been mapped as far as they are to be surveyed at present and will be
pubhshed. :

105. The fair maps of the previous season, which had been detained,
pending instructions from the local authorities regarding doubtlul gote names,
were completed this season and despatched to the Great Trigonometrical office at
Dehra. The names of gotes or hamlets which differed from those given in the
settlement maps, or did not appear in them at all, were again submitted to the
District Officers, who notified the correct names and whether they were temnporary
or permanent, All those said to be temporary were omitted from the fair maps.

106. The village boundaries were also roughly compared “'“'] the settle-
ment maps and in the cultivated parts they generally agreed sufficiently well to
make it clear that the correct boundary had been followed by the traverse
surveyor, but in jungle lands away from habitations, the marks were often not
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to be found and no one could point out the boundary correctly. In such cases
the boundary on the fair maps has been taken from the settlement map.

107. The triangulation and traverse charts of sheets Nos. 47, 48, 66, 67,68,
87, &8, Bg, 108 and 109 have been drawn, and a general report in two volumes
has been compiled for each of the two series of triangulation. The charts of
sheets Nos. 15, 16, 17, 32, 33 and 35 comprising the whole of last season’s
triangulation and traversing have also been completed, ard one general report in
two volumes has been compiled for all these sheets. All the charts with lists of
co-ordinates and village or des names have been despatched to Dehra, but
none of the general reports have yet been submitted as the binding was not quite
completed. The charts of sheets Nos. 65, 69, 9o, 109 and 110 have not yet
been prepared. In sheet No. 65 only a small area was triangulated and in the
other sheets small areas still remain to be traversed.

108. The survey of the Laydri quarter of Kurrachee on the scale of 80 feet
to the inch which was commenced last recess season was completed this season
shortly after the party took the field. The area is 8gg acres and the survey is
based on a theodolite traverse survey by which the area was divided into
40 blocks. The traversing is connected with two G. T, stations of the
Great Indus series, The chaining amounted to 187 linear miles and the
theodolite was set up at 331 stations. The-detail survey was cairied out by
blocks on 40 plane-table sections and not in rectangular sheets, and was tested
by 51,088 feet of check lines run by Captain Hodgson and Mr. Smith. The
boundaries of holdings were defined and a record made of the tenants or
occupiers. The fair maps have been drawn in 18 rectangular sheets and have
been despatched to Dehra for reproduction by photozincography. Printed
copies will be supplied to the Municipality. The boundaries of the holdings
have not been marked off on the fair maps ; they will be defined by a ribbon of
colour on the printed copies. The fair copy of the recard is almost completed.
The cost of this survey, to which no share of general charges has been added,
amounts to Rs. 3,951, which is divided into the following items: —

Rs.
(a) Traverse and detail survey, including the record . . 1,456
(6) Mapping and fair copy of Lhe record . . . . 2,495

TotAL ., 3,951

The cost rate of the whole survey, including fair mapping and a fair copy of the
record, is Rs. 4°4 per acre and of the field work alone is Rs. 1'6 per acre. There
will be a further small expenditure in colouring up, on the printed maps, the
boundaries of the holdings or numbers and in completing the record.

The original estimate amounted to Rs. 1,069 but did not include the record
nor any charges for supervision, and no charges for the latter item have been
added for the field work, which was supervised by Mr. Smith in addition to his
other duties, but as the whole of his time was taken up in looking after the
fair mapping during the recess, the charge has been added for that period.

109. Next season no triangulation will be done, as the area to be
traversed is crossed by the Kurrachee Longitudinal Series of the Great Trigono-
metrical survey, which will provide a sufficient check on the traversing. ~ The
sheets that will be traversed are Nos. 50 and 51 (to the east of the Indus and in
continuation of the work of the Indus Riverain survey) ; the whole of Nos, 70
71, and g1 and portions of Nos. g2 and 111 up to the edge of the desert—thé
whole amounting to 2,500 square miles approximately. About 2,800 square miles
will be surveyed in detail on the 2-inch scale, covering slightly more than the area
already traversed in advance in sheets Nos. 48, 49, 68, 69, 89, 9o, 109 and 110,

In addition to the ordinary programme, an area of about 1,500 square miles
of the lands watered by the Desert canalin Kaldt territory adjoining the
Shikarpur district will be prepared for detail survey and about 6oo square miles
surveyed on the 2-inch scale in connection with a contour survey to be carried
out by the Irrigation Department.*

* Of his assistants Captain Hodgson reports that Mr. Ewing is an excellent Head Assistan
all the others have worked well this season. Of the Subordingte Establishment he pnrli(iﬁaiiy?ﬁn[}::;
Sub-Surveyors Mukund Dinkar, Irfdn Ali, Maksid Ali. Muhammad Akbar, Muhammad Azam Khair
Uddin, Ishar Singh, Abdul Aziz, 11, L&l Bihdri LAl, and Ghuldm Husen ; Computers Narsu'Dink‘ar
and Laxman Daji, and Draftsman Makbdl Husen. Sub-Surveyor Maula Bakhsh was on deputation to the
settlement office at Dera Ghédzi Khdn throughout the field season and did good service during the recess
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BALUCHISTAN,

No. 15 PARTY.

110. The following changes occurred in the superintendence of this party

Personnel.

Colonel Sir T. H. Holdich, K.C.LE., C. B, R.E., Superin-
tendent, 1st grade

Captain H. A, D. Fraser, R.E, Deputy Superintendent,
2nd grade.

Lieut. F. W. Pirrie, 1.5.C., O fficiating Deputy Superintend-
ent, and grade.

Mr. T. E. M. Claudius, Extra Assistant Superintendent, 1st
grade.

Mr. E. A, Wainright, » ” 4th
grade.

Mr. G. A. Knight, » » 6th
grade.

Mr. G. P. Tate, ” " 6th
grade.

\ usuf Sharil, Khan Bahadur, Sub-Assistant Superintendent,
1st grade.

Hira Singh, Rai Bahadur, » ”
1st grade.

Imam Sharif, Khan Bahadur, ” »
2nd grade.

Mr. H. C. H. Cooper, » "
3rd grade.

Ahmed Ali Khan Bahadur, ' »
ard grade.

Surveyors and Sub-Surveyors.

Hussain Bux, Khan Sahib.

Sheik Mohiudin, Khan Bahadur.

Asgar Ali Beg, Khan Bahadur.

Jafar Ali. .

Gopal Singh, Rai Bahadur, and 20 others.

a squad of 5 native surveyors was
June.

during the year. From the (st
October to the r1st November
1896 Mr. Claudius continued in
charge, From the 2nd Novem.
ber to the 2nd of April Captain
H. A. D. Fraser, R.E. held
charge. Finally, from the 3rd
April Colonel Sir T. H. Holdich
resumed charge.

111. During the field season
the head-quarters of the party
under Captain Fraser were
located at Mooltan, The tra-
verse work for the 2-inch survey
was started early in November
and this, with all tae plane-tabling
comprising 932 square miles, was
completed by the end of March
of the following year,

Lieutenant Pirrie undertook
the triangulation for 1-inch survey
in Sind and also superintended
and checked the topography of
his squad ; Lieutenant Firrie with

ordered to join the Tochi Field Force in

Mr. Tate with the assistance of surveyor Khan Bahadur Asgar Ali Beg
was left at Quetta during the winter months to complete the fair drawing of all
the work done during the demarcation of the Balich-Afghdn Boundary Commis-

sion.

The services of Khan Bahadur Imam Sharif were asked for by the Govern-

ment of Zanzibar for the survey of that island.

this duty on the 5th March 1897.

He accordingly left India for

112. The total oulturn of the party is as follows :—

Triangulation for 1 inch survey . .
Ditto 6-inch do. . .
Ditto 13-inch do. . .

Traversing for 16-inch survey . .

Ditto 2-inch do. . .

Topographical survey 1-inch

Ditto do.. az-inch .+
Ditto do.  6-inch N .
Ditto do. 1z-inch . .

Square miles.

. . . . 1,620
. . . . 260
. . . 6o

ToTaL . 1,940

Linear miles.
802
735

1,537

Square miles,
1,825

. . Q12

. . 21

. . 56

ToraL . 2,814
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_ 113. During the recess all the computations in connection with the season’s
triangulation and triverse wok have been revised and completed.  Four
General Reports with their respective fair charts were near completion, but had
to be left unfinished on account of a number of assistants being called away
for the Tochi and other frontier expeditions. . _ ) _

The head-quarters will be located at Quetta during winter and a drawing
section kept up.*

HIMALAYAS, PUNJAB.

No. 18 Partry.

114. Mr. C. D, Potter was in charge of this Party at the commencement of
the year under

Personnel. report, but was
Captain C. L. Robertson, R. E., Ofﬁciatin%‘ Deputy Superintendent, z2nd grade, relieved by Cap-
in charge from 12th November 1395 up to 5th August 189/ tain C. L. Ro-

Mr. L. . Pocock, Extra Assistant Superintendent, 15t grade, in charge from N
2'Lth August 1897. ) bertson, R.E,,

C D. Potter, Extra Assistant Superintendent, sth grade, lll;l ;:\hmze frgrn 1Ist gn the 12th
October to 11th November 1896, and [rom 6th up to 1gth August 1¥97. )

W. Robe t, Extra Assistant Superintendent, 5th grade. November |80_61

,» W.A. Fielding,,, o ” oth . who remained in
Sorm: - A ssis intendent, 2nd grade. :

” l!:v.|h/ll.%i:gir:nm Sub-Assistant Superinten , b charge till Sth

s B B ) " ” ”

» C.E.C.French, . ad August 1897,

when he was
. ordered to join

Shah Nasiruddin, Ram Saran, Asmatullah Khan, Dalbir Rai, Amir Singhand the Malakand
a7 others. Field Force.
Mr. C. D Potter again held charge until the zoth August, when he was relieved
by Mr. L. J. Pocock, who held it till the end of the year.

115. The work of the party, as in former years, comprised the topography
of Briush tracts on the 4-inch scale ; of the Native.States on. the 2-inch scale;
and of all demarcated forests, wherever situated, on the 4-inch scale.

116 The localities that were under survey were :—

(i) The Kingra district and Kidlu sub-division of that district, on the
4-inch scale.

(i) The Native States of Mandi, Suket, Sirmdr and Simla Hill States,
on the 2-inch scale.

(ili) Special surveys of the forests of the Patidla and Sirmir Native States
and revision of a portion in Kalsia State, on the 4-inch scale.

(iv) Triangulaticn in advance of topography in the Kdngra district, and
in Bildspur of the Simla Hill States.

(v) The classification of forest growth and soils pari pissu with the
topography in Briush tracts, and special forest surveys.

Surveyors and Sub-Surveyors.

(vi) Thelarge scale survey, 48-inches=1 mile, of the town of Ndhan in
Sirmir, carried out at the special request and cost of the Sirmidr
State.

117. All, excent the last, of the ahove operations were in continuation of
the previous season’s wark.  The system of classification of forest growth and
soils was continued in Kilu, Patidla, Sirmdr and in K4ngra, and local officers,
as before, are supplied with terrotyped reproductions of the field work, in advance
of the publication of the 4-inch sheets.  Arrangements have now been made by
Captain Robertson, in consultation with the Superintendent, Trigonometrical
Surveys, for the preparation of these traces of classification once for all in the
tield, tar reproduction, with a view to avoiding in future the necessity of redraw-
ing them on return to recess.  This will save a deal of labour and enable copies
to be issued wuch earlier than formerly.  This is of consid.rable importance to
Forest Otlicers who use these traces to help them in their © working plans.”

118. T'he party was divided into four sections or detachments, the head-
quarters being in charge of the Executive Officer, and the other three in charge

® The Officer in charce reports that all the members of the party, both European and native, have
worked with energy and good-will Luth in the field and recess,
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of Messrs. C. D. Potter, W. Robert, and W. A, Fielding, who supervised
squads of 6, 8 and 6 sub.surveyors respectively. These detachments left recess
quarters at various dates between the end of August and about the beginning
of November, returning to recess quarters during the period between the end
of March and the beginning of May.

119. The outturn of the tield season’s work was as follaws :—

(@) Triangulation in Kingra 202 square miles.

(6) Detailed survey on the 4-inch scale :—
Square miles,

Kéngra . . . . . . » . . 181'0
Kilu R . . . . . . . . 1520
Sirmir . . . . . . . . «  nrg
Patisla . . . . . . . . 03
Kalsia (revision) . . . . . . . 1'0
4462
(¢) Detailed survey on the 2-inch scale : —

Mandi, Suket and Simla Hill States . . . . 306°7
Sirmdr State .. . . . . . . 570
3637

b ——— %

The surveys of the following forest blocks are included in the areas on the
4-inch scale shown above :—

Localities. No. of blocks. | Area in square miles.
In Sirmdr, Pati4la and Kalsia ., . . . . 39 112'0
» Kiilu . . . . . . . . 28 553
» Kéngra . . . . . . . . 13 236
ToraL 8o 190°g

120. The detail survey was tested by the Executive Officer and assistants
who constantly visited some one or other of the squads. This embraced the
examination of 55 plane-table sections on 134 different occasions. Na serious
errors were detected, and the work as a rule showed a steady improvement.

121. The triangulation of the season was based on sides of the North.
West Himélaya series, Great Trigonometrical Survey, and was carried on in
district Kéngra and in the Native State of Bildspur, Some additional work
was carried on over an area previously reported as triangulated, in which
supplementary points were necessary for the g4-inch detail survey. The
numerical results prove that the observations have been skilfully carried out,
and that care has been bestowed on the work.

122, The cost rates per square mile of the various operations are as
follows ;—

£
Triangulation . . . . . . . 297
Average of all detail survey, 4-inch . R R . 933
» 1 ) 2-inch ' . . . 487

The cost of triangulation is in excess of that of the previous season, as it
includes the computation of areas and preparation of triangulation charts; alsa
because the ground was prepared for survey onthe 4-inch and 2-inch scales, which
requ'te more points than fora 1-inch survey, for which scale no triangulation
was prepared during the season under report.

[he cost of the 4-inch detail work, which is also to be reckoned as the cost
of the 4-inch forest surveys, is Rg3'3 per square mile; this is somewhat higher
this year; the cost of the 2-inch work is R48'7 per square mile, which is some-
what less than last year. These items have a tendency to fluctvate year by
year, the cost being based on calculations which include several factors, which
keep varying irom time tc time; such as cost of instruments, style of ground,
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pay of superintendence and surveyors, all of which being taken into considera-
tion, account for the changes. ) .

123. ‘L he completion of instruction of Native Soldier Surveyor students
from the Thomason Civil Engineering College for a further two years course in
surveying forms one of the duties of this party, One man completed his course
in September and has gone with Major W. J. Bythell, R. E,, on frontier survey
duty. The second man who has been only one year under instruction will re-
main a year longer. In lieu of the man gone to the frontier a Naik of the 44th
Gurkhas has joined the party for further instruction. These men are reported
to have shown aptitude for the work and have learnt to use the plane-table and
clinometer. L.

124. With referenceto paragraph 125 of last year's report, wherein it is
stated that this party rendered professional aid to the Simla Municipality during
the recess months in revision surveys, for the bringing up of maps to date, the
President has conveyed his best thanks for the excellent manner in which the
revised map of Simla has been prepared.

122, The country surveyed in Sirmir on the 4-inch scale is mostly ground
rising to a height of 5,000 feet with bold features, covered with forest except
where there are habitations and cultivation, All this admitted of survey by
interpolation and so progress was quick. Besides this there were about 30 miles
of ground surveyed which fell in low Siwélik hills, covered with miscellaneous
forests. The whole of the ground was divided into forest compartments, the
surveying of which took up considerable time.

The 2-inch work done in this state is mostly on the watershed of the Giri
and Tons rivers, between 2,000 and 7,000 feet above sea level, most of which is
under cultivation. _

126. The large scale survey of the town of Ndhan was also commenced, the
necessary theodolite traverses have all been completed and set up, and some of
the detail work on the scale of 48 inches to the mile done.

124. In Kilu proper, the work lay in the Upper Beas valley right up the
head waters of that river and included peaks up to 20,000 feet high. In this
valley the scenery is exceedingly grand. In one part the river pierces a line
of cliffs 400 feet high and only a few feet apart, races down with a deafening roar
for three-quarters of a mile, emerging into a gentle fordable stream before unit-
ing with the tumultuous waters of the Beas Kand. Tle natural limit of forest
growth in this country is 12,000 feet high. In this season’s work there are 29
glaciers ; the largest is two miles inbreadth at an altitude of 17,000 feet,

1z8. ‘I'he 2-inch work in the Native States of Mandi, Suket, also of Bighal
and Kahldr of the Simla Hill States, was commenced about the end of Novem-
ber. This country lies between the Sutlej river and hills rising up to 11,000
feet. The hills are well-wooded and the valleys cultivated and inhabited
throughout. The features in this ground are, as a rule, intricate.

129. In Kdngra some of the work in the lower hills at the foot of the
Himalayas, including the Beas valley, gave a good deal of trouble owing to the
difficulty of getting plane-table fixings by interpolation, the chain having to be
freely used, which considerably retarded progress of work, The ground as a
rule consisted of low, flat hills covered wiih forest, with cultivation here and there
in the valleys, the streams through which flow between precipitous ravines that
necessilate long journeys when getting from one place to another, The intri-
cate nature of the ground combined with much undergrowth added consider-
ably to the labour of the surveyor.

130. The proposed programme for this party for season 1897-98 consists of
the continuation of 4-inch topography in Kilu and Kdngra; a small detach-
ment will be employed on 1-inch work in the high ground in Kélu in anticipation
of the survey of Lihul. Topography on the 2-inch scale will also be carried on
in Suket, the Simla Hill States and in Sirmir ; (he State forests in the latter
State will be surveved onthe g4-inch scale as heretofore. The Punjab Govern-
ment have asked for a special survey of part of the Ghaggar river; the scale
and the area are still under discussion. The survey of the town of Nahan on the
48-inch scale will be continned. The above programme has been submitted to
the Punjab Government and may be liable to alteration.

131. It may be added that steady progress has been made with the drawing
of the tair maps and forwarding of them for publication, Up to date 11 sheets

E2
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of the Sirmir and Pati4la work and 3 sheets of Kéngra have been sent during
the year, and six others are approaching completion,

132. The season’s work shows a good outturn and compares favourably
with that of previous season. 7

133. The Executive Officer cordially acknowledges the help received from
His Highness of Sirmdr and all Distiict and Forest Officers during the course
of the operation. : _

134. The recess office of the party was inspected by the Surveyor-General
in July and by the Superintendent, Trigoncmetrical Surveys, during 8th June
and the following days. Both these officers expressed their appreciation of the
efficient state in which they found the party.*

FOREST SURVEYS.
CENTRAL PROVINCES.
No. 14 ParTY.

135. The party remained under the charge of Mr. C. F, Erskine through-
out the year. It took

Personnel. .

. the fiel 4
Mr. C. K. Erskine, Offig. Deputy Superintendent, 1st grade, in charge. distri eld bat lblhora,
. 1. Keating, Extra Assistant Superintendent, 6th grade. lStl’lCtJu bulpore, on
~ R, Waller-—-geniors boAcist Suncritend 6th 1st December 189(),

,, B. R. Hughes, Sub-Assistant Superintendent, 1st . .
" LO.Gref, . and and survey operations
w M. C. Peters, » » ”n 2nd were gencra“y come

menced in the second
Surveyors and Sub-Surveyors, elc. week of December
Muhamrmmad Zakaria, Gurdutt Singh, Karimdad Khan, Ram Singh By the beginning'

and 44 others. .

. of April 1¥97 the
field work in district Damoh was practically finished, but the sections working in
districts Bilsspur and Sambalpur remained out till the end of April to complete
the work required to be done there. ,

136. The season’s work consisted of the following :—

(a) Completion of detail survey on the scale of 4 inches=1 mile in the
Government forests of district Damoh and commencement of
this work in the Lormi reserve of district Bildspur,

(8) Triangulation in advance of topography in districts Bil4spur and
Sambalpur.

(¢) Traversing with theodolite of forest boundaries and fire lines in
districts Damch, Bildspur and Sambalpur.

(d) Classification of forest growth and soil of all the area surveyed in
detail in districts Damoh and Bildspur, )

137. The total area of ground topographically surveyed during the season
is 622'7 square miles in district Damoh and 73 9 square miles in district Bildspur,
muking a total of 6gh'6 square miles. All the forest survey work in district
Damoh has now been completed; but in district Bildspur 1he detail survey
was only commenced this year, and much remains to be done, which, how-
ever, has been handed over to the Forest Survey Branch for completion.
‘The work was rigorously tested by the European assistants ty 412 linear
miles of check lines and by ¢n siter fixings, and was generally found to have
been carefully and accurately surveyed. The Executive Officer also inspected
and tested the work of nearly all the plane-tablers in district Damoh, The
outturn of this year's topography exceeds that for last year by 46 square
miles. The reason of this excess is that the ground in district Damoh was
very easy for survey operations, and bore no resemblance to the difficult and

® Mr. L.J. Pocock, who was in charge of the party at the close of the year under report, speaks
highly of the services of Mexsra, Potter, Kobert, and rl(?’nng. wto, us heads of their detachments, superyised
Lheit ectablishments most efficientlv.  Mr. Potter's dutics being al times arduous, asbesides suptrvising his
detachment, he held executive chargeof the party for two short periods, Messrs. Gorman, Bigpie, and
French have »lso done well. ! i

Of the tubordinate establishment the following are specially mentioned:—

Shah Nasiruddin, Asmatullah Khan, Ram Saran, Gerjran Rai, Daibir Rai, Ram Sir &
Dutt, and Agir Singh. y e a Sirgh, Nars's
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hilly grcund of district Betdl, where the greater portion ‘of last year’s’ topo-
graphy was carried out.

138. During the field season the boundaries of all the forest blocks sur-
veyed in district Damoh were compared with the settlement boundary traces
received from the Deputy Commissioner, (o whom all discrepanci-s were reported.

139. The triangulation in district Bil4spur was carried out in continuation
of the same work done last year and covered an area ol 666 squar> miles. But
from the scattered nature of the forest blocks this comprises only about 240
square miles of ground for actual topography. The triangulation in district
Sambalpur was based on the old triangulation of the East Coast Series. It
amounted to 1,104 square miles. The forest blocks in this district are also very
much scattered, and hence the above triangu'ation comprises only about 390

square miles of forest area.
140. The total amount of traversing completed this season is as follows :—

Linear miles.
District Damoh . . . . . . . . 1009
»  Bilaspur . . . . . . . . 2264
»  Sambhalpur . . . . . . . . 7%2
»  Betil (revision work) . . . . . . 12

The traversing in district Damoh was run over the boundaries of small
malgusari patches which were found to exist in the heart of the Government
forests and which were not traversed in the previous season,

141. Efforts were made this year to utilize the data of traverses dons by
Ncs. 13 and g Parties in districts Bilispur and Sambalpur. [t was found from
the old traverse volumes pertaining to the work that most of the boundaries
common to Government forests and wwalguzari land in the above two districts
wrre traversed by the survey parties in former years. The old traverse stations
were almost all found standing in their positions, which was a matter of
considerable importance, and on which the success of the work entirely
depended.  This party had only to connect the old traverses to the neighbouring
trigorometrical points in order to bring the co-ordinates of the traverses to
the present origin of survey. Indepencent traversing of forest boundaries in these
two districts has only been carried out by this party, where the boundaries were
not previously traversed.

142 The final results of the computations of all the triangulation and
traversing done by this party in districts Bildspur and Sambalpur this year are
being handed over to the Forest Survey Branch to be utilized by them when they
carry out the detail survey of the ground. ’

143. The classificatian of forest growth and soil of all the area surveyed in
detail was carried out in the field on separate skeleton traces by the surveyors ;
the fair maps thereof have been prepared in the recess and supplied in original to
the fo.est officers concerned. =

144. The healih of the party during the season under report may be said to
have remained exceptionally good on the whole. The country in district Damoh
where the bulk of the establishment worked this season, proved to be the most
salutrious this parly has ever had to survey in the Central Provinces during
the past ten years  The squads at work in district Bildspur also kept good
health generally. But the small detachment working in district S.imbalpur
suffered greally from malarious fever, as the climate of that district is notorious-
ly unhealthy,

145. 'he fair mapping of the season's topography, consisiing of 58
standard sized sections of sheets Nos. 63, 64, 65, 66, 83, 84, 85,2nd 86 in district
Damoh and sheet No. 180 in district Bildspur will be completed before the party
goes down to the field.

146. Considerable progress has been made during this year in clearing off
the arrears of the general reports of the past ten years’ work of this party in the
Central Provinces.  In conformity with the latest orders issued last vear on the
subject 29 triangulation charts pertaining to the work in districts Hoshangéb4d
Betil, Nim&r and Damoh have been drawn, and list of points shewn on those‘
charts with their co-ordinates and heights have been prepared. It is hoped there
will be no arrears und_er this head by the time the party closes recess office,

147. The co-ordinates of all the forest boundary pillars especially required
by the Forest Department for record in their office have been finally completed.
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The above data for district Hoshangdbdd were out of hand last year’; and those
pertaining to districts Nim4r, Betdl and Damoh have been completed this year
and despatched to the Forest Officers concerned; and it is satisfactory to note
there are no arrears of this work. :

148. Three sepoys were sent to this party in December 1896 for survey train-
ing. In the beginning of the field season they were put through a course of plane-
tabling on the 4-inch scale, and subsequently were employed on independent work,
By the end of March they completed the boards given to them. Their work
on being tested was found to have been carefully and accurately performed,
In April they were given some lessonsin the use of the theodolite, and each
did a small piece of traverse which was computed out, and they were made to
plot their work from the co-ordinates supplied to them. They were also taught
the use of the scales and other survey instruments generally employed in a
topographical party. They returned to their regiments on 11th April 1897,

149. The cost rates tor each description of work for the current survey
year are as follows :— : :

Triangulation R 74 per square mile against R 68 last year,
Topography ~ , 705 . = . » » 813 »

Traversing » 17°7 per linear mile " » 139 "

150. The increase in the cost rate of traversing this year is due to the fact
that a good deal of the men’s time was lost in constantly marching from
one place to another in order to connect the old traverse work of Nos. ¢ and 13
Parties in districts Bildspur and Sambalpur to the trigonometrical points,
Besides, corrections had to be applied to all the old computations of the above
parties to reduce the co-ordinates to the new survey origin, This necessitated a
great deal of office werk without any corresponding increase in the field work on
which the cost rates have been calculated.

151. Under orders of the Government of India this party has been trans.
ferred from the Central Provinces to the Lushai Hills to carry out a topo-
graphical survey on the scale of 1 inch=1 mile. In the coming field season
triangulation will be undertaken in the North Lushai Hills and aimost all (he
hands will be employed on this work, But it is proposed to compute out the
results of part of the triangulation during the field season to enable the detail
survey work to be commenced. Efforts will be made to complete as much
topography as possible by the end of the field season.*

BOMBAY PRESIDENCY,

No. 17 PARTY.
152, Major W. ]J. Bythell, R.E., held charge of this party throughout the

year, with two intermissions;

the first from the 1st October

i to and November 18y6, when

Mr. C. E. Tapsell, Extra Assistant Superintendent, 3rd grade, he was on privnlege leave and

» S.K. Norman, " » oth the next from the 7th Septem-
C. A Norman, ,, " ”» 6th

ber to the end of the season,

S roeyors and Sub-Surveyors. when he was deputed on service

Gepal Vishnu (np to 3cth June). G. R. Bhopatkar, R. V. Joshi, with the Mohmand Field Force

Govind Gopal, N, V. Bhopatkar, and 39 otiiers. as Survey Officer ; during both

Personnel.
Major W. ). Bythell, R.E.,, Deputy Superintendent, 1st grade,
in charge.

of these periods Mr. C. E. Tapsell held charge.
153. ‘Lhe party continued the survey ot forest areas in the three circles of
the Bombay Presidency, the season’s operations comprising :—

(1) In the Northern Circle.—Advance triangulation in the Méndvi Zd/uta,
Surat district.  Detail survey on the 8-inch scale of the teak reserves in the
M4him ¢d/uka, Thina district.

*Mr. Erskine reports very favourably of all his assistants. The following members of the native
establishment are also commended :—

Ram Singh, Mahadeo Daji, Satya Charan Ghosal, Abdul Huq (1)» Abbas Ali, Sita Ram, Alay
Abtmad (1), Ali Hasan Khar, Baijnath, Anwar Ali, Muhammad Aziz, Alay Ahmad (2), Mahabir, Mohendro
Nath Bose, and Syed Razi Hasan, Special mention is made of the scrvices of the head writer, Syed
Zille Hasrain,
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(2) In the Central Circle—Completion of detail survey of ordinary forest
reserves on the 4-inch scale in the Bhimthddi and Purandhar td/ukas, Poona
district ; detail survey on the 8-inch scale of teak reserves and on the 4-inch
scale of ordinary forest reserves in the Akola /d/uta, Ahmednagar district ;
detail survey of bdbul reserves on the 16-inch scale in the Nevédsa an d Réhuri
télukas, Ahmednagar district ; supplementary triangulation in the Akola fd/uka

ednagar district.

o lh?gl)\h?:z IhegSouthem Circle.—Advance triangulation in the Roha tdluka,
Kolaba District. Advance triangulation and traversing in the Kumta, Sirsi,
Sidd4pur and Hondvar td.utas, North Kénara district ; detail survey on the 4-inch
scale in portions of the Kérwdr, Ankola, Kumta and Sirsi ¢d/ukas and portions of
small areas left unsurveyed in the Yelldpur fd/ukas, North Kénara district. In
addition to which it was found neces<ary to add certain boundaries, etc., to work
previously done, when the surveyors were unprovided with village maps in the
Alibag tdluka of the Koldba district. )

154. The party left its recess quarters in Poona about the 15th November
and closed field operations between the end of May and 10th June, when it
returned to Poona. . .

155. The aggregate outturn for each description of survey for the past and
preceding field season is shown in the following statement : —

1895-96. 1896-97.

DESCRI¥YTION OF SURVEY,
4-inch. 8-inch, | 16-inch. | 4-inch, 8-inch. 16-inch.

Triangulation . . . . 280 225 ves 1,041 335 e
Traversing . . . . 344 234 10
Topography . . . 829 108 15 522 168 33

These figures show a considerable increase in the triangulation for both the
4-inch and 8-inch work, of which 880 square miles were in North Kénara. A small
area still remains for traversing in that distriect. Less traversing was done in
Kdnara during the last season, as only one man was employed against two that
were on that work in 1Rg5-¢6. For a similar reason the outturn of topography on
the 4-inch scale is less, as only one camp under Mr, Tapsell worked in K4nara
throughout the season, whereas in 1895-96 Mf. C. Norman's detachment of
surveyors was sent to help in the detail survey during the months of March, April
and May: this latter detachment was toa great extent employed on the 8-inch and
16-inch scale this year, with the result that there is an increase.in the outturn on
those scales.

156. The d:tails of the outturn of work done during 1896-97 are as
follows :—

1.—1In the Northern Circle.
Square miles.
Triangulation, Mdndvi ¢d/rka, Surat district . . . i41'0
Traversing, ditto ditto . . . . 100
Topography, Mdhim ¢d/uka, Théna district . . . . 517

2,~=1In the Central Circle,

Triangulation, Ahmednagar district . . . « 1610
Topography, ditto ditto . . 4-inch scale ., 1178
Ditto, ditto ditto . . B-inch ,, . 961
Dhtto, ditto ditte . « 16-inch ,, . 329
Ditto, Poona district . e 4-inch ,, . 1677
Ditto, ditto . . . 8-inch ,, . 56
3.=/n the Southern Circle,
Triangulation, Koldba district . . . 194’0
Ditto, Kdnara ditto . . . . 8800

Traversing,  ditto ditto . .

i 2340
Topography, ditto  ditte .

. . 3875
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157. The detail survey was checked by 146'7 lincar miles of check Tines,
as well as by i situ fixings whilst the work was in progress,
158. The cost rates per square mile, as comparzd with those of 1894-95 and

1895-46, are shown in the following table :—

CuSF-RATES PER SQUARFE MILE.
DescrirrioNn or WoRK. i
Scale. | 1894-95. | 1895-96. | 1896-97.
R R R
4 iuch 88 71
Triangulation . . . . . . S 95
(| 8, 150 35 53
. 4 » 295 123 1y
Traversing . . v . . .
8 ” 4'8 48
( 4 51 0 668 776
Topography . . . . . . 4] 8 139's5 | 12275 13577
l !
L6 , 1165 1300 1360

The increase in the cost rates of the triangulation of the ¢-inch scale was
due 10 the fact of European agency being employed on it. The Surveyor-Gene-
ral un the occasion of his late inspection of the office has commented on 1his and
given instructions tha:, whenever possible, native agency isto be employed.

The cost rates of traversing have been considerably rcduced owing to greater
experi-nce having been acquired by the survevors in that branch of the work.

The above table shows an increase in the cost rates for topography over
1895-96, but comparts favourably with those for 1894-95 and previous years, with
the exception of the 16-inch scale; the only apparent reason for this being the
employment of very slow and ioexperienced hands throughout the season on
that class of survey which was unavoidable, as the more experienced surveyors
were needed for the 4-inch and 8-inch scales where the hilly nature of the coun-
try necessitated their employment.  Regarding the 4-inch and 8-iuch scales, it is
to be noted that the cost rates for 1895-96 had reacted a minimum in consequence
ol the cost for supervision being reduced by a very considerable amount due to
the then Superintendent, Lieutenant.-Colonel ]. R. Hobday, being compelled,
through ill health, to go on furlough and Mr. Tapsell acting for him, in addition
to his own duties.

159. During the recess the fair mapping and computations of the season’s
work have been completed, with the exception of some of the computations,
the results of which will not be required for immediate use.  In the Northern
Circle, 18 scctions on the 8-inch scale in M4him ¢diuka, Théna district, have
been drawn.

Ip the Central Circle,- 3, sections on the 8-inch scale in Akola fdluta,
Ahmednagar district, and 27 sections on the 16-inch scale (bdbu/ reserves) in
the Ahmednagar district have been drawn.

In the Southern Circle 25 sections have been drawn and the arrears brought
up in the Kdnara district, ') welve sectons of the Koldba district, scale b”=1
mile, have also been prepared for publication.

160. The health of the party was good throughout the season in the Noith-
ern and Central Circles. but in the Kdnara district there was much fever and
dysent: ry, especially during the months of April and May, due chiefly to the
want of water, the wells, pools and springs having in a great measure run dry.

161. The progranmime for the ensuing field season is as lollows :—

Northern Circle.—Advance triangulation in Ddhdnu fd/uka, sheet No. 135
Complstion of 8-inch detail in Mdhim sd/uka in sheets Nos. 1~5 and 136.

Central Circle.—Advance triangulation in lgatpuri and detail survey on
§-inch scale in the same #d/uka. ~ Continuation of detall survey on 16-inch scale
of ddbul reserves along the banks of the Goddvari.
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Sou hern Circle—Advance triangulation in the M4ngaon and Mahdd

télukas, Koliba district, in sheets Nos, 168 and 290.
North Kdnara district, in sheet No. 280,
Roha tdinka, Koldba district, in sheet No. 167.

Traversiag in Sirsi (4w ta,
Commencement of 3-inch detail in
Continuation of 4-inch detail

in Sirsi tdluka, North Kdnara district, in sheet No. 280.
162, The recess office of the party was inspected by the Surveyor-General
at Poona in S :ptember, who was thoroughly satisfizd with the state of efficiency

in which he found the party.®

MADRAS PRESIDENCY.

No. g ParTY.

163. This party was transferred from the Central Provinces to form a

Personnel.
Mr. E. | Jack-on Officiating Sup:rintendent, 1st grade, in charge

up to zr1¢t July 1897. .
Captain H "A. Denholm Frasir, R.E., Deputy Superintendent, 1st

grade, in charge from z2nd July 12
Mr. H. Dowman, Extra Assistant
-oth April 1897,

gu.perin!endent, 2nd grade, to

2nd grade, from

Mr. A G, Whatt, » »
8th November 1796,

Mr. W, C. G. Barckley, " 6th grade

Mr. P. A. Peters, » ” tth grade, died
on 20th March 1897.

Ne. C. George, " " 6th grade.

Mr. ]. Donaghey, Sub Assistant Superintendent, 3rd grade.
Surveyors and Sub-Surveyors.
Bapu Jadu and 36 others,

second Madras  Forest
party. It commenced
operatinns on the 4-inch
scale on the Pachaimalai
range in the Trichinopoly
district and remained in
charge of Mr. E. [. Jack-
son up to 21st July 18¢7
after which Captain Fraser
held charge of it.

The triangulition was
entrusted to Mr. Barckley,

who left Calcutta errly in September. Mr. Dowman was pur in charge of the
traverse work and left tae Central Provinces about the same time. . e rest of
the party excepting a few men who were employed in the Central Provinces to
the end of December, left Kamptee for Trichinopoly about the end of Octobe..
Mr. George and afterwards Mr. Wyatt as well were placed in charge of detail
sections.

164. The detuil work could not be commenced till the values of the triangu-
lated and traversed stations had been computed in the field, and an attempt was
made to train the native surveyors in plane-table work during the enforced period
of idleness, but with indifferent success, as they had never used a plane table
before. Many serious difficulties were encountered at first and very great trou-
ble was experienced in obtaining local kha/dsis. All those first entertained at
Trichinopoly absconded when moved off to the scenc of operations, and, owing
to the evil reputation of the Pachaimalai Range, the men subsequently recruited
in the vicinity could not be persuaded to sleep on the hills for tear of fever and
returned to their homes at the loot of the hills every evening. Much valuable
time was thus lost and progress was also greatly retarded by heavy rain and
dense mists up to the middle of December. Practically no detuil woik was
completed before the end of December, and, though after this date matters im-
proved somewhat, the inexperience ol the native surveyors in detail work pre-
vented any but the slowest progress being made. Much assistance was given
by the temporary transfer of two expericnced surveyors from No. 19 Party
(Madras Furests) as the effective native staff was very much too small com-
pared with the number of European assistants attached to the party. A large
number of the sub surveyors turned out very little, and in some cases absolutely
no work at all throughout the season.

165. Flane-tabling was carricd on in the Trichinopoly district until the mid-
dle of April, whilst preparatory work was commenced in the Coimbatore district
in February and was continued till early in August with a view to giving the
detail surveyors a fair start next year,

The arca triangulated in Trichinopoly district is 250 square miles of which
the computations were done in the field. About 1,200 square miles was also parti-
ally completed in the North Coimbatore district, which will however require sup-

#Messrs. Tapsell, 5. Norman and C. Norman have carried on their duties satisfactorilv, while, asregards
the Native establishment, the ofhcer in charge reporls that, with one or two exceplions, the sub-sur\"eyors
worked well throughout the ficld season.  Surveyor Joshi carried out some very good triangulation, The
party lost the services of two of the best sub-surveyors, #is., Virapa Piraji and Raghunath Narayan, from
death, and of surveyor Gopal \ishnu, who retited On pension alter thirty years' approvea service, ’

F
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plementing before it can be considered complete. The traverse work executed
in Trichinopoly consisted of 244 linear miles, most of which was computed in the
field and 280 linear miles have been traversed in the Coimbatore district,

166. The outturn of topography consists of 1206 square miles on the 4-inch
scale in the Trichinopoly district, wh_ere the whole of the work allotted to this
party was completed. No other detail work was commenced, and the smallness
of the outturn is due to causes previously mentioned.

167. Apart from thedifficulties in procuring local labour, the country present-
el no special difficulties to the surveyor, but the climate proved hot and malari-
ous and appeared to have a very enervating effect on the surveyors, all of whom
were natives of Northern India.

168. The work was tested principally by fixings /n sifu supplemented by
test lines with the chain where the nature of the country permitted of use being
made of this method. The detail was found accurate, but the contouring is very
defective owing to the inexperience of the surveyors. .

169. The health of the party was not good and much fever prevailed and
caused the death of 8 or 9 #katdsis. Mr. Peters became seriously ill and had
to be sent to Bangalore on leave, before the expiration of which he died.

170. During the recess the computations were proceeded with and consi-
derable progress was made, but some of them cannot be finally completed till
supplementary observations have bf_:gn taken next season. .

The mapping af the Pachaimalai Forests has been completed and will shortly
be sent to Calcutia for publication: as there were no experienced draughtsmen in
the party, assistance in this respect was asked for anl obtalne_d from No. 19 Party,

171. The cost rate amounts to R349-8-6 per square mile. It must be con.
sidered an altogether abnormal rate for the following reasons :—

(1) The native establishment had not been traired in the duties required
from them, and much expense was incurred in attempting to train
them in the field, an attempt which in many cases failed entirely.

(2) No preparatory work had been executed in advance and a large pro-
portion of the establishment had therefore to remain idle in
camp for many days, as work could not be provided for them.

(3) The expense of moving the party by rail from the Central Provinces
was very heavy and a large outlay had to be incurred in provid-
ing tents for the menial establishment,

(4) A large number of up-country kka’d:is had to be employed and the
rail charges on this account are necessarily heavy. All these
defects will, it is hoped, he remedied next year. Under any cir-
cumstances the first year in new country, even when all hands
are experienced, must necessarily show a high cost rate, and in
this case the expenditare was immensely increased, as the natives
were all untrained to topographical work, almost all of them having
been engaged and trained for traverse purposes only in the Central
Provinces, where the party has been working for so many years.

172 The party was inspected in the field bv the Deputy Surveyor-General
at the end of December 1896; and in August 1897, when in recess quarters at
Bangalore, it was also inspected by the Surveyor-General in September. It was
decided to effect an amalgamation with No 19 Party, and this was carried out
from 1st September 1897 and will undoubtedly be the means of effecting great
economy. A redistribuiion of the combined establishinents into detail camps
for the different districts has been carried out and steps have been taken to train
12 or 15 apprentices with the view of adding another detail section to the coms
b'ned parties as soon as possible, The detatls of the revised programme flor the
combine(i parties are given in the report of No, 1g Party, which will be found at
rage 36,

* The officer in charge at the request of Mr. Jacksow reports very favourably on the work of Mr. C.
George and speaks well UF the zeal shown by Mr. Donaghey, who has not been long in the Department.
It is necessary to merition that Mr. Barckley failed signally Lo carry out his orders, and has been a source of
frequent trouble (o tte Executive Officer.  Of the native establishment, Sub-Survevor Hilaluddin is descerv-
ing of <pecial mention for exemplary behaviour and consistently good work under trying circumsiances.
Computer Lall Mohun is a most reliatle man with a thorough knowledge of his duties; and mention must
also be made of the Wriler, Tara Prasanna Roy, who has never failed to do his work satisfactorily.

The majority of the sulrsurveyors failed to'do good work, as already explained in the reporl, and many
of them have been discharged or t ansferred to Revenue parlics. co
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MADRAS PRESIDENCY.

No. 19 PARTY.

inued th rvey on the 4-inch scale of forest reserves
173- The party condinue o survey 1 in the Salem, North Arcot

Personnel. ot

: nool districts and

Captain H. A. Devholm Fraser, R. F., Deputy Superintendent, 2nd and [_{ul‘d10 0 (‘l:rar . o(f
grade, in charge {rom 23rd April 1897. remaine g

Captain C. H. D. Ryder, R. E,, Deputy Superintendent, znd grade, Caplain Ryder during the

i a t th March 18y7.
l.ieullre‘nc::.lntrg.‘s..Ul;-l.oEll.7 lllume. R. I:Zﬂ, Assistant Superintendent, 2znd whole of the field season,

grade, in charge from 18th March to zznd April 1897. Lieutenant Hume held
Mr. C. E. Ha rer, Extra Assistant Superintendent, 1rlcll grade, charge from 18th March
N, . .
ey A . o to 22nd April and Captain
:: . H. S. Wilson, Sub-Assistant » 2nd ,, Denholm Fraser from
" . ] Sheehan, ” " 2rd ,,

") Veale, ” " w3 23 April for the remain-
Surveyors Sher Shah, Raghava Ayengar, Tlru\'enl(etsaml, Balaji der of the year under
Dhondiba, Govind Raju, and 29 Sub-Surveyors, etc. report,

174. The party was divideq intofo_ur seclions as l'ollows_:—-.No. (, under
Mr. R, Todd, continued the triangulation of the Nallamalani hl_lls, Kurnool
district, and completed the triangulation of the South Arcot district; No. 2,
under Mr, Hamer, was employed on the detail survey in the Salem district ; No. 3,
under the personal supervision of Captain Ryder, completed the topography of
the reserves in North Arcot; and No. 4. under Mr. Hugh lodd, commenced the
detail survey of the Nallamalai reserves, Kurnoo_l district.

175. The field season commenced as usual in the first week of September
and closed early in March. ’ _

176. The area triangulated amounts to 500 square miles in South Arcot an:l
500 square miles in the Kurnool district ; the smaliness of the outturn is d_ue
partly to the difficult nature of the country in Kurnool and partly to the partial
breakdown of Mr. R. Todd’s health. S.ven hundred and twenty-eight miles cf
traversing were executed, of which 602 miles were run along forest boundaries
and the remaining 126 miles were along roads, etc., for the purpose of giving
additional poiuts for detail surveyors. The area surveyed in detail anwounts to
1,027 square miles, being 62 miles more thgn last year, a result due panly to
the increased efficiency of the native establishment and partly to the absznce of
sickness and the favourable nature of the season.

177. In the Salem district the country surveyed presented no special
difficulties ; the work was located chicfly in the Hosdrand Dharmapuri falues, In
North Arcot, also, the country was moderately easy, but considerable difficulty
was experienced in locating places named in the Government notifications
owing 1o the scarcity of reliable local guides. The whole of the work lay in the
Chendragin ¢acuk and included the site of the famous Tirupati temple,

The locality surveyed in Kurnool consists of the southern portion of the
Nallamalai range in the Sirvel fa;ué. The country is very difficult from a sur-
veyor's point of view and has a bad reputation amongst the natives on account
of malaria and dangerous wild beasts, which, in spite of the prevalence of great
scarcity in the district, made it very difficult to obtain local labour,

178. The work was tested piincipally by in si/u fixings and also where the
ground permitted of it by test lines run with a chain. The accuracy of the work
was very satisfactory on the whole.

179. The health of the party was wonderfully good, considering the mala-
rious nature of the localities in which operations were conducted. There were
no deaths amongst the native establishment,

180. During the recess all the computations were completed with the
exception of about 100 miles of traverse work which will be computed during
next field season, The fair mapping is comprised in 30 sheets, the whole of
which have been completed. Of these 16 have been despatched to Calcutta for
publication and the remainder have been held over pending the settlement
of certain smull corrections and omissions, They will be corrected in the field
and despatched to Calcutta before the end of the year. There arc cherefore no
arrears of mapping.

181. The cost rate for the past year is R82-12-8 per square mile as agaiast
R63-14-4 last season, showing an increase of R16-14-4 per square mile. This

F2
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increase is chiefly due to the following causes:—(1) extra cost of operations
in Kurnool district, where the establishment of menials had to be increased
more than 30 per cent., compensation for dearness of provisions had to be given,
as well as extra travelling allowance; (2) the posting of Lieutenant Hume and
Mr. Veale to the party with a view to their being trained; and (3) the increased
cost of the triangulation operations in Kurnool.

182. The recess office of the party in Bangalore was open.ed on the 8th
March., The party was inspected by the Deputy Surveyor-General in August, and
by the Surveyor-General in September. i

183. Under orders from the Surveyor-Gen_eral, the arqalgamatlon of Nos. g
and 19 Parties into one double party under a single executive officer took place
on the 1st September 1897. The programme for the combined parties as
approved by the Board of Revenue, Madras, is as follows :--

Three sections will be emploved on triangulation ; one to continue work in
the Nallamalai hills, IKurnool distiict ; another to commence the triangulation of
the north of the Cuddapah district ; and the third to complete the triangulation
of North Coimbatore, .

Traversing will be continued in Kurnool and North Coimbatore and com-
menced in Cuddapah and a certain amount will also be done in Salem and South
Arcot districts, _ .

Three detail camps will be employed : the first will complete the remaining
work in Salem and possibly execute a small portion in the South Arcot district
adjoining; the second will continue the workin the Kurnool district ; and the
third will commence operations in the Bhavdni fa/ué, North Con.mbatore district.

In addition, a training camp fer apprentize sub-surveyors will be established
in the Salem district.*

LOWER BURMA,
No. 20 PaRr1Y.
184. This party continued under the charge of Captain Gordon until

Porsonnel. lﬂcl; Mz)‘:elrsg’]i)“,hen i:g
Captain P, J. Gordon, 1.S.C., Officiating Depuly Superintendent, m,a € Charge
18t grade, in charge. Lieutenant Hare, Its pro=
Lieut. H. ]. Hare, R, E., Assislant Superintendent, 1st grade.

: ramme consisted of —
Mr. W. A, Wilson, Extra Assistant Superintendent, 1st ,, g

. A.Bwing, Sub " " st (1) Traverse survey in
w H. A.Chanier, ”» and . . :
" C.A ODonel » " .. rd advance of detail
36 Surveyors, Sub-Surveyors, etc,, 1 Whriter, 2 Hospital Assistants, survey of forests in

the Shwegyin and
Pegu forest divisions.
(2) The detail survey on the g-inch scale of forest reserves in the
Shwegyin and Pegu forest divisions, and on the 2-iuch scale of un-
reserved forests in the Toungoo district.

188. The party left recess quarters in Bangalere in the middle of November
1896 and commenced field work during the first week in December. The return
10 recess quarters was made by the first week in June 1897. Expetience shows
that December as a rule is too early to commence work in these forests and most
of the severe cases of sickness occur in this month ; but the field season is
already a short one, the heavy rains generally setting in by the middle of May.

186. The outturn for the season is as follows :— :

Traver:ing . . . . §12  square miles.
Tepography, g-inch . . 395 " "
" 2-inch . . . 106

(2] ”»

No triangulation was carried out this y=ar, the existing G. T. stations being
considered sufficient to check the traverses. The traverse work was conducted
by Mr. Wilson and again shows an improvement in quantity and quality consider-

ing his reduced staff. The angular measurements were checked by 146 sun
anmuths giving good results,

® The officer in charge has much pleasure in reporting favourably on the work of Mess:s, Hamer and
Hugh Todd who have shown con:tanl zeal ard ability in the execution of their Juties.
The surveyors and sub-Surveyors have worked well throughout,

? o with the exceptian of apprentice Sub-
Surveyors, Baliram Jadu and Singaravelu Mudaliar. e PP
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187. The principal portion of the detsil work in the Shwegyin forest divi-
sion was under Mr. Ewing. Mr. Charrier and Mr. O'Donel were employed on
g-inch work, the former also testing some plane tables late in the season. The
work was systematically tested both by the officer in cliarge and assistants.

188. The outturn of 4-inch work shows a satisfactory increase on former
years, although the country was more beoken and the jungle to some extent worse
than in previous seasons.

The cost rate calculated as in former years shows a small increase, though
in reality the work is again cheaper. This is partly explained by the share of
supervision, etc., that formerly was taken by the triangulation falling this year
on the detail work ; and partly by the exira cost of an Assistant Superintendent
and a probationary Sub-Assistant Superintendent attached to the party, more for
the purposes of training than because they were actually required, The total
cost of the party for the year is practically 1he same as last year, but the out-
turn of finished survey shows a considerable increase. The cost of the work
should continue to decrease, especially as the most difficult parts of the country
have now been completed.

189. The ccuntry was much the same as described in former years, except
that the work lay wholly in the hills, and the jungle for about 100 square miles
was worse than any yet experienced.

190. The health of the party this season was again bad, the deaths being
one sub-surveyor, four éhaldsis and one interpreter. Severe sickness generally
shows itself in January and few, il any, of the party escaped during the first month
of their return to India,

Tigers and elephants were a source of much trouble, the men being
badly scared by them at times. Fortunately no deaths occurred fro'n this cause,
though a 4halési was seized and cairied out of a hut at night. It is supposed
that his escape with nothing worse than a severe bite was due to the tiger
stepping back into the camp fire. ‘Twenty guns were obiained from the Local
Government and issued to the surveyors working in the worst parts; they were
of great assistance in giving the men confidence.

191. No supplies were available in the country where the surveyors were
working with the exception of a little rice from Karen villages, The usual
arrangements were made by means of depéts for feeding the inen, and though the
difficulties were great the supplies were successfully kept up.

192. During the recess all the computations and 4-inch fair mapping were
brought up to date and thirteen g-inch sheets were submitted for publication.
Considerable progress was also made with the charts and general report of the
party's work.

193 The programme for next season comprises :—

(1) The detail survey on 4-inch scale of the remainder of the Aingdon
Kun, North Zamayi and Yenwe reserves. Also the Kadat, South
Zamayi Nyabwa and Zahakawliya reserves.

(2) 1he traverse survey inadvance of Shwelaung Kodugwe extension and
Mayan reserves and unreserved forests in the Pegu district.

194. The party was inspected in the field by Colonel Sandeman, Deputy
Surveyor-General, in February 1897, and inrecess quarters by Lieutenant Colonel
Hobday, 1.5.C., Officiating Deputy Surveyor-General, in July 1837.

The Surveyor-General also inspected the recess office of the party in Sep-
tember 1897.*

OPERATIONS OF THE FOREST SURVEY BRANCH.

195 The administration and control of this special branch is in the hands
of the Inspector General of Forests, while the direct supervision of the survey
operations remained, throughout the year, in the hands of Mr. W. H. Reynolds,
Superintendent of Forest Surveys.

® The officer in charge reports that Mr. Wilson deserves credit [or the able way in which he has carried
out the traverse work,

Mr. Ewing pcrformed his dutics most sat'sfactorily beth in field ard recess, and showed much energy
and self-reliance.

Of the native establishn.est Amjad Ali, Sharfuddin, Kyaw Nyeing, Zahur Hasan, and A. . Rodrigues
are deserving of special meption,
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196. With the exception of the surveys in Oudb, which had already veen
brought to a close, the operations which were in progress during the preceding
season, were all continued during the year under report, v12., those in the forest
divisions of Raipur, Balaghdt, Négpur-Wardh4, Seoni, Chhindwird and Saugor
in the Central Provinces; Chamba in the Punjab; Salween-Ataran in Lower
Brrma, and Pyinmana in the Eastern Circle of Upper Burma. In addition to
the above, the survey of the forests in the Ruby Mines district of Upper Burma
was taken in hand. ) o .

197. The several provincial field parties were divided into g separate detach-
ments, 3 of which worked under the immediate supervision of a Deputy
Superintendent (Mr. E. Litchfield) and each of the others worked under
European supervision or under reliaile and trustworthy native assistants,

198. The total outturn for the year 1s as follows :—

Triangulation . . . . . . . . 2,562 square miles,

‘Iraversing . . . . . . . . 368 linear miles,
1-inch scale . . . Boz

Detail Survey . . { 4 " . . .1,357 }2,365 square miles,
16 » . . . 20 .

Spirit levelling . . . . . . 934 linear miles.

199. ‘Throughout the 4-inch topographical work, in the Central Provinces and
Chamba, instrumental contours were run, as usual, at vertical intervals of 250 feet
and in the 1-inch sucvey of Chamba they were run at 1,000 [eet intervals. The
topography was further checked by running a considerable number of parcdf
or check lines through the work.

CENTRAL PROVINCES.

200. Five detachments of the Forest Survey Branch were employed during
the year on field operations in the

Personnel. I P . The f
Mr. T. S. Marten, Extra Assistant Superintendent, Central Provinces. ,Lne lorests oper-
6th grade. ated on were those in the districts of
» J-gg:;re:de. " " ” (1) Réipur, (i) Baldghat, (i) Ndgpur
,» C. Litchfield, Sub-Assistant " with Wardh4, (iv) Chhindwérd, and
and gyadei. (v) Saugor. Later in the season, after
” J'z':a':'r‘;}éz. " " the completion of the survey of Raipur
Babu Odey Sing, Forest Surveyor. and B4ldgh4t, the detachments working

79 Native Surveyors. in these districts moved into the adja-

cent districts of Seoni and Bildspur and continued field operations there unul
the close of the season.  The several survey detachments took the field towards
the end of November and, with the exception of the Rdipur party, returned to
recess quarters by the end of June. The Raipur detachment arrived at head-
quarters on the 16th July.

201. The lollowing statement shows the areas surveyed by each detachment
and the cost rate per square mile of each branch of the work :—

Torograeny, cuier-

i LY ON 4 INCH

TRIANGULATION. TRAVERSING, LeveLLING. SCALE, tNCLUDING

FOREST GROWTH
Forest Division. e AND so1L RECOR”;

|

Arcain | Cost rate | , . ; Area in | Cost rate

. " Linear | Cost | Linea Cost ate
hies P oduare ] Tmites. | vate, | miles.' | rate, | S9uare | per square

l_ }

) . R 'R R R
Nigpur-Wardhi . | . 300 43 225 374

Balighdt N B O i 108 |y

Scont . ’ . i 159 |) 3ro
Chhindwird . . .. SSORE RO SRS B 219 | 469

Réipur . . e 35 | 1071 476 | 64 105 .
Bilaspur , . . e e o | 20 } 337
Saugor . . . 3:7 94 SR 158! o 230 67
Mandta . . .| .. ‘ S A % } w
f | -

TOTAL ' 327 \ 35 934 1 l 1,208 |
4 | i
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202. OF the areas surveyed in detail 1,002 square miles were executed on the
4-inch scale and comprise the interior survey of the reserved forests, and 1,648
linear miles of forest boundary, with a strip of topography 5 chains wide on either
side of the boundary, were surveyed on the 16-inch scale in full topographical
detail and comprise a superficial area of 206 squire miles. The latter surveys
have been made for the purpose of securing a large scale and indisputable
boundary record of the forest reserves. The outturn of the previous season was
1,025 square miles on the 4-inch scale and 127 square miles on the 16-inch scale.

203. The only district, in which it was found necessary to do any addition«
al triangulation, was Saugor. and this work was done by Mr. T. S. Marten.
In the districts of Raipur, Nagpur and Wardh4, however, in the denser parts of
the forests where the trigonometrical stations were few and far apart, as well as in
portions of the Saugor district it was found necessary to run lines of spirit levels
to afford a sufficient and ample basis for adding instrumental contours to the
topographical work. The only traversing that was necessary during the season
was that required for connecting the existing traversing with the triangulation
of the province, and these connections were only made where the traverse lines
passed within easy distance of a trigonometrical point.

204. The topographical work was tested by running 1,399 miles of partd/ or
check surveys through it and the instrumental contours, which were run. at 250
feet vertical intervals, also afforded a further check on the detail survey.

2cs. In the way of mapping a large amount of work has been got out
of hand. Out of a total cf 413 sheets, 254 have been published and the remain-
der are either passing through the prcss or are in hand. Of these 203 were com-
pleted in previous seasons.

206. The total expenditure was R64,663, of which R61,303 was on account
of surveys that are in progress, and R3,360 was expended on drawing and photo-
zincographic charges lor forest iraps of the Jubbulpore, Narsinghpur and Bhan-
d4ra divisions and of areas previously surveyed, The average cost rate of the
detail topographical surveys was R43 3 per square mile, as compared with R41°6
in the previous year and Rg50 in 1894-95.

207, Mr. W. H. Reynolds, Superintendent of Forest Surveys, was in the
Central Piovinces irom the 27th February to 17th March, and satisfied himself
that the field work of the survey detachments was being efficiently conducted.

PunjaB.

208. The survey of the Chamba State and Government leased forests was
v W R ]Fergs,,m,e'z, i . in continuation of the previous year's
e Nt Boonds Sypeinindn nd gt operations.  The leased forests are

6th grade, being surveyed on the 4-inch scale and
10 Native Surveyors, the rest of the State is being mapped
on the 1-inch scale for topographical purposes.

209 The field season extended over various limited periods throughout the
year which were determined by the nature of the climate in the Him4layas.

210. Nothing in the way of triangulation was done, as this branch of the work
was sufficiently in advance for the season's topographical work. A considerable
area, however, has been lagged in advance for the coming season’s triangulation.

211, Topographical operations on the 1-inch scale extended over the Tisa
Chamba and Barmaur ranges; the 4-inch surveys were also confined to the'
forests in those ranges. Instrumental contour lines were run throughout the
4-inch surveys at vertical intervals of 250 feet, and similar contours were run
through the 1-inch work at vertical distances of 1,000 feet,

212. The foliowing statement exhibits the areas completed during the year
as well as the cost rates per square mile :— = '

State. Description. Area in square miles. | Cost rate per square
mile.
) R
Topographical survey 4- 87 29'3
Chamba . . . inch scale.
Ditte ditto, 1- 802 85
itich scale.

213. Uf thetctal expenditurein this province, #iz., R11,124, the expenditure
on account of survey operations in the Chamba State amounted to Rg,731,
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whilst R1,393 were expended on mapping and tke publication of the 4 and 1-inch
sheets of the Bashahr State.

214. Mr. W, H Reynolds, Superintendent, Forest Surveys, was in the
Chamba State for about two months during the summer and again in Septewm.
ber personally directing the survey operations ; and Mr. J. Marten was with the
Chamba party from the 2ist August to the close of the survey year, exanining
and testing the details of the topographical survey.

BUKRMA.

215. Three detachments were employed during the year on field operations
Personnel, “in Burma and the forests operated on
Mr. E. Litchfield, Deputy Superintendent, 2nd ~ yere those in the forest divisions of—
29 Native Surveyors.
Salween-Ataran in Lower Burma.
Pyinmana

}in Upper Burma,
Ruby Mines

The above detachments were under the immediate charge of Mr, E. Litch.
field, Deputy Superintendent.

216. The surveys in the Salween-Ataran and Pyinmana divisions were in
continuation of the previous season’s operations, and the operations in the Ruby
Mines division were taken in hand during the year under report.

217. The surveyors left Dehra about the middle of November and returned
to recess quarters at the end of June.

218. The Salween-Ataran and Pyinmana detachments were employed on
traversing and detail survey on the 4-inch scale, while the Ruby Mines detach-
ment was engaged on preliminary work of triangulation and traversing, as a
basis for the following season’s topographical survey. Some triangulation was
also done in the Salween-Ataran division. '

219. The triangulation in the Salween-Ataran division was done by Babu
Salig Ram, under very trying circumstances, and he succeeded in conneciing it
satisfactorily, by long rays, with the previous triangulation. In the Ruby Mines
district the triangulation in the forest tracts was done by Babu Mittan Lal, and
the connecting lines, between the Mandialay series of the I'rigono netrical Survey
and the Furest Survey triangulation, which necessitated observations at four
different stations, was done by Mr. E. Litchfield, Deputy Superintendent. The
observations on the connecting triangles are very incomplete and can scarcely be
considered satisfactory, The failure to obtain complete observations for the
connecting triangles is attributed, by Mr, £ Litchfield, to the season being an
unusual one in as much as hazy weather set in as early in the season as the 1gth
December, and it was only at occasional intervals, for a day or so at a time, that
the at nosphere partially cleared.  When Mr, Litehheld discovered that he had
difhculties of this nature to contend against so early in the season, there is no
reason why he should not have effected a connection, by shorter rays, with the
existing trigonometrical stations farther south, instead of lositg valuable time
between December and March in making usecless attemnpts to secure observa-
tions to unusually distant stations. A second connection with the Mandalay
Meridional series with shorter rays will be elfected during the early part of the
coming feld season, as a check on the previous season’s triangulation.

220. The following statement shows the areas completed and the cost rate
of each class of survey : —

TRIANGULATTON, | TRAVERSING. DeTane SUR"”_ON
i 41 CH  SCALE
FoRrest Division, Area in I L Avea in
cquare | Cost rate. ‘”:'IC'" Cost rale. | square | Cost rate.
miles. miles. l miles.
I
| R R L
Salween-Ataran . . 523 : 77 109 | 291 97 99 3
FPyviomana . . . . T 83 451 171 1052
Ruby Mines . . . N NIFE 7'7 165 | 334
) i
1"

ToTaL A oza3s !l 0 asp . 1 268
H 1 | .
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221. The angular measurements on the traversing were checked by 66
azimuth observations and the distances by connections with trigonometrical
stations. The detail survey was checked by running 186 miles of par¢4/ lines
through the topographical work.

222, The mapping is well advanced, out of a total of 53 sheets, 40 have
been published and the remaining 13 are either in the press or in progress.

223. The total expenditure on the above operations, including the season’s
mapping and other charges connected with the Burma surveys, amounted to
R57,253, as against R29,792 in the previous year. The increase is due chiefly
to an additional Forest division (Ruby Mines) having been brought under survey
during the year, as well as, to the fact that it was found necessary to put a
Deputy Superintendent, Mr. Litchfield, in charge of the survey operations, there-
by increasing the total cost by his pay and allowances.

224. Mr. W. H. Reynolds, Superintendent of Forest Surveys, was in Burma
from the 18th January to the 1gth February; and visited in turn, each of the
survey detachments and inspected the various branches of the field work that
were in progress.

225. Further details of the work carried on by the Forest Survey Branch
and index maps illustrating the survey operations, will be found in the Progress
Report on the operations of the Branch published under the direction of the
Superintendent of Forest Surveys.*

CADASTRAL SURVEYS,
MYINGYAN, KATHA, UPPER AND LOWER CHINDWIN DISTRICTS,
UPPER BURMA.,
No. 3 Parry.

226. Up till 11th December 1896, Mr. G. H. Cooke held charge of this
party when he retired on a

Personnel. . .
Mr. G. H, Cooke, Superintendent, znd grade, in charge up to superannuation pension. From
11th December 1896. the 12th December to the end

,» E.G. Liltle, Extra Assistant Supecintendent, 2nd grade, .
in charge, from 12th December 1896. of the season, M. E. G. thtle,

» J. Connor, Extra Assistant Superintendent, 4th grade. Extra Assistant Superintend-
: perinte

I ((?:- \C)vs{ngn " " Sgtt{: " ent, 2nd grade, was given
YA George,  » . oth charge of it, there being no
- \3/({ 13aker, Sub.Assistant Superintendent, 1st Imperial officer experienced in
. . C. Ollenbach, , ’ 2nd ,, .

YW Newland - and cadastral surveys available at

Babu H. K. Roy, " " 3r3 " the time.

Mr. E. G Hacdinge, » 30 » .

98 Sab-Surveyors and others. . 227'.AS has been the case
1o Inspectors. (Ind with this party for the last two

100 Field Surveyors (Indians).

20 " (Burmans). or three seasons, the pro=

) o gramme was most varied and
scattered over no less than eight districts. It consisted of—

(1) The completion of the traverse and continuation of the field survey
of the Myingyan district.

2) The traverse and cadastral survey of some of th 1 i

®) Minbu district, omitted by No. lyz Party. e valleys in the

(3) The traverse of a portion of the Lower Chindwin district.

(4) The continuation and the completion of the traverse and cadastral
survey of the Katha district (including the survey on 8-inch scale
ol two gold blocks).

(5) The continuation and completion of the traverse and cadastral survey
of the Upper Chindwin district and the revision of certain portions.

(6) The cadastral survey of 22 villages in the Shwebo district.

® Mr. Reynolds reports most favourably of all his European Assistants and i i
: ' . . 1 specially mentions Mr. |.
g?;:g.::s b:ng an asble surve)osr and as having done excellent work both in the Central Provinces and in
Of the Native Surveyors, Salig Ram is highly commended for his zeal and ability i i i
. It . . - \H t ;
Odex Sing, Jalip Sing, and Bhoop Sing, are mentioned as being good topogralplh);c:; sll.::-‘::g:lauond.
Badri Dutt, and Bimala Charan Shome as good computers. 'yors, an

In office Kali Kanth Kar has don i orvi ai . .
Basak has also done good work, ¢ excellent work and is deszrving of special mention, and Lalit Mohon

G
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(7) The cadastral survey pf 45 villages in the Pyinmana sub-division of
the Yaméthin distnct.

(8) The cadastral survey of seven outlying villages in the Mandalay
district.

(9) The triangulation of a portion of the Myingyan district, and,

{10) Revised tracing and recasting of area statements according to the
rearrangements of boundaries by Settlement Officers in districts
Sagaing, Meiktila, Katha and Shwebo, etc.

228. The party left Mandalay between the middle and end of November
and field operations were started on arrival of the camps at their destinations,

The return to recess was made during the months of May and June as each
camp finished its work.

DisTRICT MYINGYAN,

s29. The work in this district was simply a continuation of what had been
done the previous year and consisted of the traverse survey of 881 square
miles and the cadastral survey of 781 square miles.

The demarcation had been effected and the boundaries of 4wins marked
by wooden posts, but these were in most cases too far apart to indicate the
boundary clearly; so the field surveyor often had to depend on the thugyis in-
terpretation of it in the portions that intervened.

230. The traverse survey of this district which is now complete contains
10,014 stations and 2,085 linear miles of chaining ; the angular measurements
have been checked by 55 observations for azimuth, whilst the linear measurements
have been connected with five triangulated points specially fixed [rom the nearest
G. T. bases. Forty-two permanent marks, such as pagodas, were also connected
with the traverses.

231. The cadastral survey was mapped on 1,041 sheets on the 16-inch scale
and was checked by 2,033 linear miles of parta/, giving an average of 26 miles
of check line per one square mile of area. The average area of the field is 2°18
acres. Only about 1,000 square miles remain for detail survey in this district, and
it is believed that next season will see it completed.

232. The country was in portions much cut up by ravines and covered with
sparse vegetation, such as thorny trees and cactus, but still containing a good
deal of upland cultivation, portions of which have been abandoned for the last
two or three years, but which a more favourable season would soon see resumed.
The want of water has been much felt in this district, and great difficulty was
experienced in keeping the men supplied.

233. In the Pagan township the ruins of the town and fort of Pagan (one
of the ancient capitals of Burma) are still to be seen and include many large
pagodas, some few of which are kept in repair and visited by thousands of Bur-
mans during their festivals. Surrounding the site of the old town for some miles
in all directions lie the ruins of pagodas of all sizes and shapes, which can be
numbered in hundreds and form a desolate picture but a characteristic feature of
this part of the country, Pagan is now lamed chiefly as the seat of the impor-
tant industry of lacquer work manufacture, which appears to be the principal
occupation of its present inhabitants.

DiISTRICT MINBU.

234. The work in Minbu consisted of the traverse and cadastral survey of
scattered villages along the valleys of Ngape, Kyabin, Salin and Sidéktaya town-
ships which had been omitted by No. 12 Party and maps of which were now
called for by the Land Records Department to complete the district records.
These valleys are situated at the foot of the Arakan Yomas, some miles to the
west of the work done in this district by No. 12 Party, with which they had to be
connected at intervals by traverse lires which had to be carried over very rough
ground and through dense jungle, adding greatly to the labour and cost. They
are as well known for the fertility of their soil as for the unhealthiness of their
climate, and the men suffered a great deal from fever and dysentery while en-
gagedin surveying them ; this, added to the absence of definite information as to
the extent of work required which demarcation maps could alone have supplied,
pruvented the district teing finished. The demarcation was not started until
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after work had actually commenced, and the travers: sab-surveyors were obliged
to precede the demarcation officer, doing the best they could under the guidance
of the thugyis. Asitis believed that the lines run by the sub-surveyors fairly
repressnt the limits of each fhugyis charge, it would be advisable as much as
possibla to adopt the traverse stations as th: boundary marks of the £wins.
The detail survey compriszd ‘160 villages which were mapped on 175 sheets on
the 16-inch scale, The average size of the field is 0'74 of an acre, It was
checked by 141 linear miles of chain lines.

235. The area remaining, which cannot be large, will be taken up and com-
pleted during the ensuing season.

DisTRICT UPPER CHINDWIN.

236. This district up to the Uyu river has been completed; all that was
left for traverse and cadastral survey, in the portions allotted for work, having
been taken up during the season. No demarcation had been attempted in this
district, the survey being confined to the areas of cultivation wherever it was
found, the limits of each area forming a block; where these blocks were large,
they were divided up into 2wins as pointed out by the thugyis.

237. The cadastral area comprised 317 villages which were plotted on 292
16-inch sheets; the average size of the field being 0°33 acre. It was not con-
sidered advisable to extend the survey to the north of the river Uyu as, though
extensive tracts of cultivated land are reported as existing in the Hukong valley,
it was considered too remote to be included in this year’s programme.

238. The arex surveyed is small, but is so scattered and with such masses of
hills and jungle dividing the separate blocks of cultivation which had to be con-
nected to each other by traverse lines that the cost and labour involved and diffi-
culties expérienced in surveying them are out of all proportion to the result.

DisTrICT KATHA.

239. The traverse operations in this district embraced nearly the whole of
Pinlebu, and parts of the Banmauk and Mansi townships, and are now completed.
As in Upper Chindwin there was no demarcation in Katha and the same procedure
that was carried out in this latter district had to be adopted here also. The angular
measurements were as usual checked by astronomical azimuths, whilst the chain-
ing was connected with four G. T. stations. In addition to the traverse stations
116 permanent objects, such as pagodas, were fixed by the traverse surveyors.

240. The cadastral survey covered an area of 229 square miles, leaving about
20 square miles in the Ga-nan circle to be completed next year, which will com-
plete the district. This circle was at the request of the Deputy Commissioner
included in our programme in the middle of the field season; it was traversed,
but owing to the early setting in of the rains the detail survey could not be com-
pleted. The season's detail survey comprised 616 villages which were mapped
on 654 sheets on the 16-inch scale, Chain lines aggregating 584 lincar miles were
run to check it. The average size of the feld is 0'55 acre.

241. Most of the cultivation was found bordering the streams or lining
the valleys, especially along the banks of the Mu river, which flows north and
south through the township of Pinlebu. All the difficulties experienced in Minbu
and Upper Chindwin owing to unhealthiness of climate, rugged nature of
country, difficulties of transport, and scattered style of work, were intensified in
the portions surveyed this season of Katha. Not only was the work dotted over
a vast area, but the difficulties were enhanced owing to the greater sparseness in
the population of the country, the loftier and more rugged nature of its hills and
its more deadly climate, all combining to swell the cost and make the work very
expensive.

242. Two square mile blocks in the gold tracts traversed in season 1894-95
were surveyed topographically on the scale of 8”=1 mile, completing the surveys
of the grants which have been applied for so far.

DISTRICTS OF SHWEBO AND YAMETHIN.

_ 243. The work in these districts comprised the cadastral survey of 22
villages in the former and 34 in the latter traversed the year before, thus com-
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pleting these districts. The area was mapped on 98 and 81 16-inch sheets re-
spectively, and wasgartalled by 39 and 26 linear miles of chaining. The average
size of the field in Shwebo is 5°7 and in Yamethin 3'4 acres.

DiSTRICT MANDALAY.

244. Seven outlying villages, which were not demarcated at the time of the
survey of the district, were surveyed at the request of the local authorities,

DisTRIcT LOowER CHINDWIN,

245. The whole of the country on the left bank of the Chindwin river hav.
ing been demarcated, the traverse survey of the district was started and 482
square miles completed, the cadastral survey of which will, according to orders
just received, be undertaken during the ensuing season. The tract brought
under survey is chiefly a rice-bearing one and extends along the river bank and
about two miles inland as far south as the Sagaing district. The principal
road of the district is the bridged and partially metalled one, that connects
Myinmu on the Irrawaddy in the Sagaing district, to Ménywa on the Chindwin
the chief town of the district,—and is continued on to Ablow, the former
capital. The greater part of the Chindwin-Mandalay trade is carried on by
this route,

246. The total outturn for the season is shown in the following table :—

TRAVERSE SURVEY. CaDASTRAL SURVBY.

DisRicts. Number Area Number Number Area
of in square of of in square

villages. miles. villages. Relds. miles.
Myingyan . . . . 835 881 782 230,161 781
Minbu . . . . 281 151 160 49,940 57
Upper Chindwin . . . 64 46 317 244,535 129
Katha . . . . 447 186 616 269,235 239
Shwebo . . . . 22 5,053 46
Yamethin . . . It 16 34 10,551 56
Mandalay . . . . 7 6,783 2

Lower Chindwin . . . 361 482

Katha (gold fields) . 2 2
ToTAL . 1,999 1,764 1,938 814,258 1,302

247. In addition to the area traversed, as shownin the above statement, there
are the lines which were run to connect the outlying blocks in the Upper
Chindwin and Katha districts ; the expenditure of time and money on these
has been considerable, and there is little or nothing to shew for it. It is a ques-
tion whether these should te run in future, now that topographical survey parties
have been organised for the whole of Burma.

248. The usual precautions, such as the employment of two chains in the
measurement of main and sub-circuit lines and the use of the clinometer for
observing angles of elevation and depression in hilly ground were taken; the
different camps and field parties were inspected frequently during the field
season by the officer in charge, and every means adopted to ensure good work.

249. In accordance with the Deputy Surveyor-General’s instructions, the
amins were directed to ink up their sheets, and if capable of doing so, extract
the areas of the fields surveyed by them before sending in their work ; the system
maugurated, new as far as Burma 1s concerned, proved quite a success as regards
the inking in of the maps, but the area work, whenever attempted by the amsns
leaves much to be desired, as most of the field areas have had to be re-estimated
in oflice. :

250. The Local Government having ordered cash to be paid daily for all
labour employed, the sub-surveyors and amins had to be entrusied with money
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to make these payments, but the system has proved a failure, as the men are not
to be trusted to pay the coolies employed in full. The officer in charge
strongly recommends the reintroduction of the old system, 2., that of all pay~
ments being made by the European officers only, on ‘production of vouchers by
thugyis, signed by the sub-surveyor or amin. This system has proved a success
in almost every district in which it was adopted, the only exception being, so far
as is known, in the Upper Chindwin district, two or three years ago when there
were no assistants available to visit the work which was situated far away from the
rest of the area under survey and where some bills were left unpaid in consequence.
The system here advocated not only ensures payment for all labour employed,
but brings the thugyis into contact with the Eutopean Officers, who are thus
enabled (o enquire Into any litile differences that may arice tetween the thugyis
and suney staff, and is teneficial in every way both to tte work and the people
of the country.

The rains having again failed, tke season has teen a very severe ore, and
tte money paid for coolies, R13,484, must have Leen of son e telp in tiding the
reople over a time of scarcity. Four annas a day was gererally paid, but in
porticns of Uprer and Lower Chindwin and in Katha six and eight annas a day
per man nere demanded, which seemed to Le iery excessive, (on'su.‘erlr‘g tle
rates that prevailed at the famine works, where the men were paid at only 2%
annas per day. )

251, Thirty-eight Burman amins presented tkemselves for training in prac-
tical surveying. Seventeen of these telonged to Class I. and twenty-one to
Class I of the Scheme of 1894. Seven joired the camp at Wuntho, and thirty-
ore the camp at Pagan. One man died and another went away ill and did not
return; but the rest stuck to their posts and have teen well traired, the werk
they turned out teing very fair beth in quality as well as in quantity.

252. After the first showers in April the men working in Minbu, Uprer
Chindwin, and especially in Katha, suffered terribly from lever ard dysentery, in
some cases whole squads including tte amiw, inspector ard measuiers, going
down as one man. Only fourteen died in tke field, but scmme have succumbed since,
and many more have had their constitutions thoroughly shattered.

253. One sub-surveyor was deputed to the Marire Transpoit Department to
survey the upper reaches of the Irrawaddy river above Bkamo.

254. The head-quarters and one camp were inspected at Mandalay and
Pagan, respectively, during January last by the Deputy Suiveyor-Gereral, who ex-
pressed himself as well pleased with all he saw.

255. Relations with the district authorities were of the most cordial nature, all
assistance asked for being readily afforded; and thanks are especially due to
Mr. B. S. Carey, C.1.E., Deputy Commissioner of Myingyan, and Mr. Martin,
the Sub-Divisional Officer of Wuntho.

256. Exclusive of the current season’s work the following traces of dwins, as
revised, were made for tke Settlement Officers of Meiktila, Sagaing, Shwebo and
Katha and for Calcutta, and a large number of volumes of the traverse work of
previous seasons were examined, indexed and bound :—

TRACINGS FOR TracINGS FOR
SETTLEMENT. CALCUTTA, . :
Tracings of
DisTRICT. 47 & a*
. sheets,
Kwins. ‘ Fields. Kwins, Fields.
Sagaing . . . . 24 22,021 24 22,021 .
Shwebo . . . . 631 268,499 615 322,101 .
D'o.. . . . . 104 45,198
Meiktila . . . ' 654 | 2,81,069
Katha . . . . 76 1 137,022 . .~
, . . 28 four inch.
Yamethin . . . . {Tracings prjepared for ljrrigationDe parlment{
o ! : | 11 twoinch,
ToraAL . 835 472,740 1,293 ' 625,191 29
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257. A second set of tracings of 18 twosinch sheets of district Meiktila was
prepared for the Deputy Commissioner, and a tracing of 1two-inch sheet of district
Meiktila was prepared for Irrigation Department.*

BIHAR.

No. 4 PARTY.

258. The programme of this party as originally sanctioned by the Govern.

Personnel.

Captain R. T. Crichton, 1.S.C., Deputy Superintendent, 1st
grade, in charge. .
» C. W. H. Symonds, 1.S8.C, Officiating Deputy
Superintendent, and grade.
Mr. H. Dowman, Extra Assistant Superintendent, 2nd grade,
from 215t September 1897.

» A.W.Smart, Extra ,, ” sth
» C.S. Kraal ” " ” 6th
,, C.S.Gasper Sub ,, ' st o,
Babu Nilmoni Chatterjee ,, » 2nd
Mr. P. K. Vaughan » » 2nd .

59 Supervisors and Inspectors.
10 Surveyors and Sub-Surveyors.
15 Computers.

249 Amins (local).

287 do. (imported).

Nodkhdls detachment .

Mr. E. F. Berkeley, Sub-Assistanl Superintendent, 15t grade
in charge.
5 Inspectors.
6 Surveyors.
32 Amins.

ment of Bengal provided for the
continuation of the Bihir surveys
by one traverse section and two
cadastral sections, and the areas
to be completed were to havs
been 30 square miles of traverse
and 500 square miles of cadastral
survey in Sdran and 317 square
miles of traverse and 600 square
miles of cadastral work in the
northern part of Darbhanga.
Qwing, however, to the threaten.
ed famine in North Bih4r, orders
were subsequently issued to the
effect that the Sdran cadastral
section should take up a small
area in Thina Basantpur, and
that the Darbhanga section should

work in the south of that district
instead of in the north. These areas were selected as being those least
likely to suffer from the threatened “famine, and the experience of the year
shows that no better tracts could have been chosen. In addition to the above
a detachment under Mr. E. F. Berkeley was employed in district Nodkhili
(a) in the traverse and cadastral survey and in the record writing of certain
Government estates in the islands of Sandip and Hatiya; (4) in the traverse
and topographical survey on the 16-inch scale of other Government estates;
and (c) in the traverse and topographical survey on the 2z-inch scale of
the remaining portions of the islands of Sandip and Hatiya, as well as of the
other islands and new accretions at the mouths of the Fenny and Meghni rivers.
A traverse surveyor under the immediate control of Captain Crichton himself
was also sent to Midnapore, with a view to surveying and writing the records of
14 villages of the Majnamutha Estate, as a test of the accuracy of the old maps
and records of that estate prepared by Mr. ]. C. Price in 1875 ; this was required
in order to decide whether the old maps were capable of revision or whether a
new survey would be necessary.

259. It having been decided that the Bihdr survey parties should be
reduced from four to two cadastral sections, it was proposed by the Government
of Bengal and sanctioned by the Government of India, vide letter No. 1388,
dated 3rd June 1896, that Captain Crichton should, in addition to his adminis-
trative duties as Superintendent of Settlement Surveys in Bengal, take over the
executive control of the Bihdr surveys, and that his head-quarters should be
transferred from Calcutta to Bihdr. Captain Crichton accordingly took over
charge of the survey party from Captain Symonds on the 3oth October 1895,
that officer remaining as his assistant in charge of the traverse section. Captain
Symonds also held charge of the party from the 12th February to the 17th
March, when Captain Crichton was forced to take privilege lcave owing to ill
health.

260. As was the case in previous years the survey establishments have been
utilised as part of the Settlement Department. The same amin, who surveys

® The officer in charge reports that Mr. Connoar and all the European assislants have worked well, and
that amongst the Native Establish t of Babu Bhagobutty Charan Chuckerbutty and Pandit
Kedar Nath have been brouﬁht to special notice, whilst the following have dons= excellent work. : —Tulail
Ahmed, Mohamed Nisar Ali, Harput Rai, Tajammal Aly, Bhikam Chand, Pardraju, Rohan Lsll, Ram
Sarup, Rafaulla, Skrikristo Chatterjee, Bachai Khan, Shib Lall, Sur(raz Khan, and Abdul Sagur.
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a village, writes the #hdndpuri thereof under the supervision of the Settle~
ment Department, assisted by the inspectors of the Survey Department.
Durieg the recess season the same amin extracts one set of the field areas
of the village curveyed by him and completes, with the aid of his mokarr:r, all
the village records and statistics. No areas have been extracted in the field, it
having been proved, by an experiment made last year, to lead to inaccuracy and
to add considerably to the expense without any corresponding advantage.

z61. For the temporary demarcation of village boundaries, notices in dupli-
cate for every village were sent to the Collectors of districts who distributed
them. In these notices Lhe inhabitants were directed to mark every salient angle
on their boundaries with a bamboo staff and small earthen mound. As a rule,
the demarcation has been very fairly done, and it generally followed the limits of
the revenue survey mausa, but in certain cases it followed the limits of existing
manzas, t.e., in cases where the revenue survey mawza had been divided
into two or more portions, each portion was demarcated as a separate village.
All theodolite stations, whether actually on the village boundary or not, have
been permanently marked, except in didra tracts, or on disputed boundaries.
Receipts on printed forms for all permanent marks were taken {rom the
zaminddrs and other parties concemned, and as a further safeguard all such
marks were covered cver with small mounds of earth.

262. Except in the Government estates in Nodkhili, all village sites were
surveyed in detail on the scale of 64 inches=1 mile,

263. Durirg the year .under report the procedure in dealing with lands
liable to flocding by river action has been altered. The main difficulty was
to arrive at a line which weuld, with fair accuracy, define villages subject
to river action [rom those not <o subject, more especially so as in many cases only
a portion of a village is affected. It was eventually decided that all drdra
lands should be traversed, and that a surveyor should pass over the ground and
mark on a skeleton map on a small scale the approximate position of the line
separating fields which have permanent boundaries from the true c4ar lands. On
the riverside of the line thus arrived at, all villages entirely or partly belonging
to Government were to be cadastrally surveyed in the ordinary course, and
villages entirely permanently settled or temporarily settled, but not the property
of Government, were (o be only topographically surveyed on the 1€-inch scale,

264. No labour has been supplied free cf charge in any of the districts in
Bengal during the past season. Besides his chainman on fixed pay of R4 per
mensem, each amin is allowed 3 coolies while employed on survey. In districts
Séaran and Darbhanga coolies were obtainable everywhere at 1} annas each per
diem, but in Midrapore 2 to 3 annas had to be paid to each cooly. [n Noakhalf
no coolies could be obtained, and 4/a/dsis, on hixed pay, had to be provided.

265. During the feld season the health of the survey establishmenls was
very gocd. Inthe islands of Nodkbali there was an epidemic of cholera, but the
establishment did not suffer therefrom, only one amin dying of cholera; the
khaldsis, however, suflered a good deal at the end of the season from fever and
dysentery.

266. The head-quarters of the Bibir survey and the traverse section re-
cessed at Mussooree. The Saran and Darbhanga sections recessed at Digoa
nezr Dinapore, whilst the Nodkh4li detachment recessed at Dacca.

SURVEY OF THE SARAN DISTRICT.

267. Traverse Survey.—The traverse survey in this district was com-
menced on the 25th October 1896, and closed on the 18th March 189%, when 1he
section moved up to Mussooree to its recess quartters. The whole of the area
traversed is d7dra land on the Gandak river and was contained in one river
circuit which was sub-divided into 7 sub.circuits, each sub-circuit containing from
14 lo 1§ villages. The tolal linear miles of chaining amounted to 189 miles.
Two chains of 100 and of 93 links respectively were used on the river and sub-
circuits, the results being compared on the spot. Only one chain was used on
tke village circuits. Theangular work was checked by two star azimuths and the
bearings and azimuths of the adjoining traverses. No permanent marks were put
up, as the entire area is drdra land; only pegs were used. The cost rate is

R89-3 per square mile.
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268. Cadastral survey and writing of records.—~The cadastral operations
were confined to the Basantpur Théna and to a strip of d7drz land along the
Gandak river and in Th4na Gop4lganj. Field work was not commenced wuntil
the a5th November, owing to the uncertainty as to the programme which would
be finally approved of by the Bengal Government. The programme eventually
sanctioned was a very small one, but, as field work commenced late and it was
necessary to close work early on account of the threatened scarcity, sufficient
employment was found for the full strength of the section, It closed field work
and moved into recess quarters at Dindpore on the 2gth March,

269. The area surveyed which lies in Thdnas Basantpur and Gopdlganj is
mapped on 363 sheets on the 16-inch scale, and in addition there are 218
sheets on the o4-inch scale on which village sites bave been mapped. The
average size of the field in Thina Basantpur is a little under 0°32 of an acre and
in Thina Gopilganj o0°70 of an acre ; the larger size of the field in Gopilganj is
due to the villag:s there being didra. To check the survey 656 linear miles
were chained by European officers or by independent partéls, and 563 linear
miles by insp:ctors. The number of entries checked in the field records
by European officers was 3,924 and by inspectors 102,903, which gives an
average of 26 per cent of the whole number of fields. Tbe cost rate for detail
survey is Ri42'03 per square mile and for record writing R128'62. The
raiyats on the whole showed great interest in the operations and were always
anxious to obtain their parchas; the attendance during the survey stage was,
however, as usual very indifferent.

270. Top.graphical survey. —In accordance with the orders of t'e Bengal
Government. the didra lands were surveyed on the 16-inch scale; all topogra-
phical details of importance were carefully surveyzd and extensively checked.
Nearly the whole of the didra tract, which occupied 24 entire villagzs and
portions of 31 others, was under temporary cultivation. The village sites were
surveyed on the 16-inch sheets in blocks only not in detail. The cost rate of
this work is R55°48 per sqaare mile.

271, The arzas of work completed are given in the following table:—

CADASTRAL SURVEY, 16 INCHEs=1 MiLg| | OFOCRAPHICAL
TRAVERSS SURVEY. AND RECORD WRITING, SURVEY, 16
INCHES=1 WILE.
DisTRICT.
No. of Areain Ne. of No. of Areain Area in square
siations. [square miles.] villages. fields. square miles. miles,
S4ran . . 765 60°1 324 412,843 209'6 252

272. The area remaining for traverse survey in Sdran is 168 square miles
and for cadastral and topographical survey t,19> square miles.

SURVEY OF THE DARBHANGA DISTRICT.

273. Traverse Survey —Alter a delay of 3 weeks, caused by the doubt
as to where the traverse section was to work, sanction was received to com-
mence in the southern portion of the district in Th4nas Dalsingh Sir4i and
Mohamdinagar, The area in the former consisted almost entirely of didra
lands on the Ganges river, the plots of which were required at once for detail
survey. The whole area traversed was comprised in one river and two main
circuits, which were again sub-divided into 21 sub-.circuits. Each sub-circuit
contains on an average 22 villages.

274. The total number of linear miles chained amounted to 1,745. As in
S4ran, two chains were used on the main and sub-circuits and only one on the
village circuits. Two stations of the Great Trigonometrical survey were con-
nected with to check the chaining. The angular measurements were checked
by 42 star azimuths. Of the 8,608 new stations, 755 were trijunction points
and were marked bc{ stones and large glazed cylinders 8.inches in diameter.
Along village boundaries 6,642 stations were marked by clay cylinders 2-inches
in diameter. The remaining 1,261 stations being in the didra tract or on
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disputed boundaries have been marked by pegs only. The cost rates are Ro'30
per square mile for marking stations and R 34'34 per square mile for traversing.

275. Cadastral survey and writing of records.—The tract sanctioned for
detail survey was comprised in Thdnas Tdjpur and Dalsingh Sar4i in the south
of the district, where the effects of the famine were not appreciably felt during the
field season. The area surveyed is mapped on 976 sheets on the 16-inch scale
and on 328 sheets on the 64-inch scale showing village sites. The average
size of the field calculated on the whole area surveyed is 0'32 of anacre, but in
the didra villages on the Ganges river it is 0'86 of an acre. The detail
survey was checked by 863 linear miles of test survey run by Europeans and by
independent partdls and by 1,398 by inspectors. The number of entries check-
ed in the Geld records by European officers was 8,016 and by inspectors 214,939
which gives an average of 20°4 per cent of the whole number of plots. The cost
rates are:—For detail survey R78'31 and for record writing R87°47 per square
mile. In this district the inhabitants gave considerable trouble at the com-
mencement of operations ; no active opposition was offered, but there was much
difficulty in inducing the people to attend whilst the survey was being made,

276. Topographical survey.—~The area topographically surveyed coms
prised 23 villages and has been mapped on 53 sheets on the 16-inch scale.
The villages were surveyed in block only in their proper positions and not on
separate sheets in detail. It was checked by 146 linear miles of chaining; the

cost rate is R27 per square mile.
The areas completed are given in the following statement :—

TRAVERSE SURVEY. | CADASTRAL SURVEY, 16 INCHES=1 MILE| T%PEOYGR%P::“?:"QS
AND KECORD WRITING. URVEY, 10 INC
=1 MILE.
DisTRICT.
No. of Area in No. of No, of Area in Na. of ’ Area in
stations. | sq. miles,| villages. fields. sq. miles. | villages. |sq. miles.
Darbhanga .| 8,608 1 4166 638 1,091,765 545'0 23 f' 40°'2

277. The area remaining for survey is as follows: For traverse survey
1,119 square miles and for cadastral survey 2,632 square miles. The didra
tract is completed, and there is therefore no area remaining for topographical

survey,
SURVEY OF THE NOAKHALI DISTRICT.

278. The work in this district consisted of three kinds, #7z., (¢) the cadastral
survey and record writing of certain Government estates in the islands of Sandip
and Hitiya ; (4) the topographical survey on the 16-inch scale of other Govern-
ment estates; and (¢) the topographical survey on the 2-inch scale of the re-
maining portion of Sandip and Hdatiya as well as of the other islands and new
accretions at the mouths of the Fenny and Meghn4 rivers. The traverse surveys
for all these operations had also to be done, none having been made in advance,
and during the recess a map on the 4-mile scale had to be compiled in order to
test the additions and corrections made on the district map by the local authorities.

279. Anticipating difficulties with the inhabitants who were described as
being of a sensitive and turbulent character, the Director of Land Records re-
quested that the native agency should consist as far as possible of Bengalis ;
the greater portion of the establishment was therefore recruited locally and
from passed students of the Dacca Survey School; a few expert surveyors (not
local men) only being employed on the more intricate portions of the work
such as the astronomical observations and triangulation. Field work commenced
on the 7th December and closed on the 25th May, on which date the detach-
ment went into recess quarters at Dacca.

280. Fortunately the anticipated opposition was not experienced ; on the
contrary great attention and interest were displayed in the survey operations, still
the difficulties in surveying the islands of this district have been very great ; the
work was very scattered, provisions and especially drinking water werc hard to
procure ; local chainmen were very difficult to get, and when obtained they did
not perform afair day's work, whilst towards the end of the season communication
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amongst the southernislands was difficult onaccount of the roughness of the sea.
The health of the establishments was on the whole fairly good ; though cholera was
very prevalent in Sandip and Hitiya only one @min died. During April and May
there was a water famine which brought on a good deal of dysentery and fever.

281. Traverse Survey.—There were no village boundaries within the
Government estates which were to be cadastrally surveyed, and as several of the
estates were too large to be retained as the unit for the cadastral survey, it was
decided to divide them into blocks averaging from one to two square miles in
area. There were 44 such blocks which were sub-divided by 54 cross traverses.
The total linear miles of chaining was 264'6. Two chains were used throughout.
Of the 1,003 traverse stations, 149 were permanently marked by glazed clay
cylinders and zoo by locally made clay cylinders; the remaining stations in
lowlying and unimportant positions have been marked by pegs only. The cost-
rates are R2'50 per square mile for marking stations and R32:06 per square
mile for traversing. The unit of the traverse survey for the 16-inch topographical
work was the estate or char ; interior villages were not traversed separately:
these chars are all Government estates. The number of linear miles of new
chaining amounted to 1284 and the number of new stations was 360. The cost-
rate is R8°28 per square mile. For the 2-inch topographical survey the unit
was the island. No village boundaries were travesed, as they were not required
for the topographical survey. The area consists of private and permanently
settled estates. The linear miles of chaining amounted to 217, including
triangulation and lines connecting islands and the stations of the Great Trigono-
metrical Survey. There were 689 new stations, all of which were marked by
pegs. The cost rate is R4'64 per square mile.

282, Cadastral survey and wriling of records,—The area cadastrally sur-
veyed has been mapped on 109 sheets on the 16-inch scale The homestead
lands were also surveyed on the same scale in their true position and no enlarge-
ments were necessary to enable the numbering to be entered. The average
size of the field or survey number was 1'11 acres. In the area surveyed 153
linear miles of check survey were run by the officer in charge or by indepen-
dent partdls and 239 miles by inspectors. The number of entries in the
records checked by the survey inspectors was 9,760 and by the officer in charge
and the Settlement officers 2,567, which together represent 25°5 per cent of the
total number. The cost per square mile for detail survey is R7’9 per square
mile and R58'49 per square ile for writing the records.

283. Topographical survey on the 16-inch scale.—The area of this class
of survey was 145'5 square miles, all Government estates. The boundaries of
these estates have been mapped in the same detail as in cadastral surveys, offsets
being taken from the traverse lines. All village sites, streams, tanks, roads and
other 1opographical items have been surveyed ; the limits of cultivation have been
shown on the maps. ‘Lhe mapping is comprised in 149 sheets. The accuracy
of the survey was tested by 54 7 linear miles of check survey by inspectors and
indeprndently. The cost rate is R12'28 per square mile.

284. Zopographical survey on the 2-tnuch scile.—The area completed on
this scale was 193'8 square miles and the mapping is comprised in 12 sheets,
The boundaries of estates were not required and were not therefore surveyed.
All topographical items, including the limits of cultivation, were entered. The
cost rate is R§g6 per square mile.

285. The following statement gives the arcas surveyed :—

TrRavErsE CADASTRAL SURVET., 16-INCH SCALE, ToroGraPHICAL
SURVEY. AND RECORD WRITING, SURVEY.
Toiva, 16-INCH | 2-INCH
Area insq. No. of No. of Area in Atea in | Areain
miles. blacks. fields. sq. miles. | sq. miles. | sq. miles.
Sanflip . . f 214'1 28 37,254 51°5 47'0 1189
Hitiya . . 1840 15 11,088 32's 858 657
Nodkhali . . 170 2'8 142
Réipur ., . 9'9 9'9
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The outturn of the season has fallen short of the programme on account
of exceptional difficulties already alluded to, and there remains an area of g's5
square miles for cadastral survey, of 39 square miles for (6-inch topo-
graphical survey and 3 square miles for 2-inch topographical survey.

SURVEY IN THE MIDNAPORE DISTRICT.

286. In this district the survey and writing of the records of 14 villages were
undertaken with a view of judging of the value of the old maps and records oi
the Majnamutha and Jalamutha estaies which had been prepared by Mr. J. C.
Price in 1875. The programme was afterwards reduced and only 8 villages were
surveyed. The old maps having been prepared on the 32-inch scale, the new
survey was made on the same scale. The following statement shows the results
of the new survey as compared with the old :—

AREBA IN ACRES. NumBER OF PIELDS,
NAME OF VILLAGE,

Oold New (8]1:] New

survey. | survey. survey. survey,
Mahi Sagot . . . . . 132 189 1,280 832
Bamunia . . . . 516 587 | 2,136 1,508
Gopél Chak . . . . 229 214 | 2,031 1,050
Hirukala . . . . . . . 35 23 152 183
Chaulti . . . . . . . 329 326 1,682 1,524
Darmat . . . . . . . 659 653 2,412 .2,420
Chak Gobindabera . . . . . 69 72 527 166
Bonom{lichatta . . . 37 42 180 177
ToTAaL .| 2,006 2,106 |10,400 7,860

287. After a careful comparison of the new with the old maps, which were
based on magnetic compass traverses, the Superintendent of Settlement Surveys
is of opinion that an entirely new survey and an entirely new record should be
made, The Board of Revenue agree with the Superintendent and have re-
commended to the Government of Bengal that a new survey should be undertaken
of the Majnamutha and Jalamutha estates.

288, The following statement shows the amount of survey work remaining
to be done in North Bihdr:—

Traverse Cadastral surveyand | Diira Topographi-

DistricT, survey, writing of records. cal sul:vgy. P

Square miles. Square miles. Square miles.

S4ran . . 180 1,090 100
Darbhanga . . . . 119 2,632
ToTtALs 1,299 3,722 100
Under the orders of the Government of India, letter No, 43&2, dated 3rd June

1896, the above s to be completed by one traverse camp and two cadastral camps

by the end of September 1900.
coming field season,

About half will therefore be completed during the
In addition to the above certain portions of the boundary
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between Nepél and Lhe districts of Purnea and Bhigalpurare to be relayed, and
the resurveys of the Majnamutha and Jalamutha estates as well as the survey
of the Balar4mpur estate, all in Midnapore district, are to be completed. The
small remaining areas in No4khili are also to be completed‘. No orders for
surveys in Bengal other than the above have at present been issued. _

289. The Superintendent of Settlement Surveys reports that Captain
Symonds, who was in charge of the North Bihér traverse section, and for a time
acted for him as Superintendent of Settlement Surveys, Bengal, has given him
entire satisfaction in the performance of his duties.*

THATON, PEGU AND TOUNGOO DISTRICTS, LOWER BURMA.

No. 7 PARTY.

2go. During the year under report the charge of this party was held by
, Personnel. Mr. B. G. Gilbert-Cooper, who

Mr. B. G. Gilbert-Cooper, Officiating Deputy Superintendent» was, however, temPOTa"}Y re-
15t grade, in charge up to 4th September 1897. lieved by Mr. W. C. Price on

» W.C. Price, Extra Assistant Superintendent, 2nd grade, (he sth September 1897 on
in charge Irom 5th September 1897. hi ili hi 1f of or. 'l
» G. W. Jarbo, Extra Assistant Superintendent, 4tll'; grade. 1s avauing mmsell ol privilege

w ].S. Swiney, b o " Stt ” leave.
. T o 'ASS'SITL " o _ 291. The party was divided
» J. H. Murphy o " 2nd  ,,  Into 3 sections as follows:—
from 1st December 1896 Lo 16th September 1897. .
Babu Amar SinEh, Sub-Assistant Superintendent, 2nd  ,, Section No. -l (traverse and
» _Abinash Chunder Bose, ,, » ad ,  cadastral combined) under Mr.
Mr. C. S. Littlewood, " ard »

from 15th Novemter 1896 to 26th June 1897. ]- S. Swme}'l operated _m the
22 Sub-Surveyors, etc,, and 140 temporary Field Surveyors, Pyun[aza and Zeyawadl town-

Inspectors, etc. ships of districts Pegu and
Toungoo respectively, commencing field work on 8th December 1896 and
closing on the goth June; a detachment from this camp under Mr, M. Gastaud,
was deputed for the topographical survey on the 2-inch scale of 452 square
miles in district Thaton, to complete standard sheets Nos. 372 and 326, and
commenced work on gth November 1896 and closed on 14th May 1897;
Section No, a2 (cadastral), under Mr. W. C. Price, began work on the large
scale survey (50 feet and 100 feet=1-inch) of the town of Rangoon, on the
13th November 1896 and closed field work on sth June 1897; section No. 3
(traverse), under Mr. G. W, Jarbo, started traverse operations in Rangoon
on 2nd November 1896 and closed field work on 31st May 1897. On the com-
pletion of the traverse work in Rangoon, this section was transferred to take up
the advance traverse of district Toungoo on i15th January 1897.

292. The programme of the field season consisted of ;:—

(@) Traversing.—Pegu district, 8 square miles, in Ananbaw Circle (1-
inch sheets 322 and 323), Toungoo district, 6oo square miles
in circles Kwindala, Kyaukhmaw and Kyaukkyi. Rangoon town
2'7 square miles, exclusive of water area,

(8) Detail Survey,—Pegu district, 374 square miles, on 16-inch scale,
in Ananbaw and Y¢hla Circles, to complete the district. Toungoo
district, 150 square miles, on 16-inch scale, in Kwindala and
Kyaukhmaw Circles (1-inch standard sheets Nos. 322 and 323).
Rangoon town large scale surveys on 50 and 100 feet to the inch

as [ollows :—
2'4 square miles on the scale of 50 feet=1 inch
39 100

‘ll ”" 13 "
exclusive of water area,

(¢) Topographical Survey—Thatbn district, 480 square miles, to be
triangulated and topographically surveyed on 2-inch scale in

o Messra. AW, Smart and C. S. Kraal, in charge of cadastral sections have done excellent work
during the ¥ear under report. ') he former has added to his reputalion as an exceptionally able revenue
surveyor. The junior assistants, Mr. C. S. Gasper and Babu Nilmoni Chatlerjee, have afforded very valu-
able aid 1o the officers in charge rf their sections. Mr. E. F. Berkeley, in charge of the No&khali dctachment,
has done very well in an exceptionally difficult survey,
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standard sheet No. 372. Also 30 square miles on 2-inch scale in
sheet No. 325, total 510 square miles,

293. The demarcation was well done, both in Pegu and Toungoo districts.
At the commencement of the season it was found that the demarcation was
somewhat in arrears, owing to large portions of the area to be demarcated being
under water; but this was remedied later in the season by the temporary
employment of 3 additional demarcation officers, and the work of survey did not

suffer in any way.
204. The following statement shows the season’s outturn exclusive of

goonTown Survey :—

TRAVERSE SURVEY. CAD‘SI;';:(":S!U::’;‘:' 16-
LocaLiTiEs. ) .
No. of Area in No. of No. of Area in
kwins, square kwins. felds. square
miles. miles,
Pegu . . . . . 1 ( 11 188 209,490 450
I I 679 20 73,680 59
Toungoo . . . . o
,P 295{ Topographical Survey 2-inch=1 mile.
Thatén . . . N . . I 21 452
J U (@) .. 41(a)
TorAaL . 722 208 283,170 1,002

(a) Resurvey of Sittang river owing tochanges,

295. In the Thaton district, 21 square miles of forest reserve was traversed,
and also 11 square miles of river area. In district Pegu 11 square miles were
thus surveyed in order to complete the district; and in district Toungoo, 649
square miles of advance traverse was effected. The total area traversed being
722 square miles, embracing 295 wins or villages. The theodolite was set up
at 14,888 stations and 2,336 linear miles of double chaining was done. This work
was checked by 150 astronomical observations for azimuth. Owing to facilities
for carriage, clay cylinders were used throughout for marking the stations.

296. The detail operations on the 16-inch scale in the Pyuntaza township,
Pegu district, were checked by 1,244 linear miles of chain measurements, of
which 447 were done, partly independently after the sheets had been received in
office, and partly by European assistants. The proportion of cultivation to
jungle is as 2 to 3 and the average size of the field is 0°56 of an acre, calculated
on the cultivated area only. This completes the cadastral survey of the Pegu
district.

297. The 16-inch detail operations in the Toungoo district were checked
by 328 linear miles of chain measurements, of which 125 were done partly by
independent partdls and partly by European assistants. The proportion of cultiva-
tion to jungle is as 2 to 3, and the average size of the field is 0'44 of an acre,
calculated on the cultivated area only.

298. In addition to the above new survey, 58 villages of district Thaton
were revised owing to representations of the Settlement Officer that large exten-
sions of cultivation and alterations in field limits had taken place, particularly
in the areas under sugar-cane cultivation.

299. Topographical operations on the 2-inch scale were undertaken in
district Thaton of areas both within and outside the limits taken up cadastrally,
in order to fill up standard sheets Nos. 372 and 326. The boundaries of the
Onkagyu and Pilkagyu forest reserves, which fell within the area under topo-
graphical survey, were taken up and traversed with the theodolite.

300. The total expenditure for the year, inclusive of the Rangoon town
survey charges, was R1,98,796, including a charge of 4 per cent for instruments,
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The cost rate of the traverse operations in districts That6n, Pegu and Toungoo
was R63-14-2 per square mile, and the cost rate of detail 16-inch survey in dis.
tricts Pegu and Toungoo was Ri150-13-10 per square mile. The cost rate of
revision survey in district Thatdn was R35-3-2 per square mile. The cost
rate of the topographical work in district Thatén on the 2-inch scale was
Rg45-10-35 per square mile. )

3ot. The country under traverse and cadastral survey this year was very
unhealthy, and retarded the work considerably. The area topographically
surveyed was more difficult than last year,and was all surveyed on the 2-inch scale,
whereas last year more than half the area returned was done on the 1-inch
scale.

302. The season’s detail 16-inch work is mapped on §88 sheets in district
Pegu, and 62 sheets of district Toungoo. The whole of the sheets of the
Pegu district will be completed by the end of the recess season, and will be sent
to Calcutta for publication as soon as they have been passed by the Settlement
Officer. The sheets of the Toungoo district will also be ready for publication
by the end of the recess season. The tracings and area statements of the
188 villages of district Pegu are nearing completion, and will e ready for
despatch to the Settlement Officer by the commencement of the field season,

303. The 2-inch mapping of sheets Nos. 326 N. E., 373 N. W., and 372
N. W,, has been completed; and it is expected that the remaining sheets
Nos. 372 and 373 N. E. will be completed by the close of the recess season.

304. Dysentery and fever were very prevalent amongst the £kaldsis work-
ing in the Pegu and Toungoo districts ; nearly $th of the menial establishment
being incapacitated for work throughout the field season from these causes,
one man died of cholera, and two from fever: a considerable number had to be
sent to theic homes before the close of field operations. The health of the
assistants was good, with the exception of that of Messrs. Babonau and Little-
wood, who suftered much from the above mentioned causes.

305. The number of Burmans and Karens employed this year in the
detail survey was 56. Of these, jinspectors and four field surveyors were already
in possession of the five years certificate; one field surveyor had qualified for a
certificate under the two years scheme during the previous year; 7 men have
served § years, and 1 man three years outside Mr. Bridge’s scheme; 6 men
joined from parties working in Upper Burma; 16 men were apprentices in this
party during last season, and were taken on the strength this season; and 15
men, volunteers from the survey schools in Burma, were entertained to undergo
a survey training under the two years scheme. The average monthly earnings
of the Burman feld surveyors is R36.6-0, and those of the Hindustan: surveyors
for the same period R49-15-9. The 3 inspectors did their work well: one of
these men Moung Po Ch6u was deputed, with the sanction of the Local Govern-
ment to take up one of the temporary posts of demarcation officer, in which
capacity he gave entire satisfaction. The older Burman field surveyors worked
well; but this cannot be said of the 15 new men, who joined this year from the
local survey schools: out of these, 7 only have qualified for a bonus, and of
the remainder, 4 failed to earn the bonus, 3 absconded, and one left under the
plea of illness.

306. The programme of the party for the coming field season consists
ot :—

Traversing Toungoo District to complete the district, giving an area, so
far as can be ascertained at present, of 8oo square miles in circles Kyaungbya,
Sethlédaung, Zeyawadi, Pauktaw, Tetpyauk, Kaungyan, Tantabin, Dinnyawadi,
Dwayawadi, Yegyi, Lehla, Bahnaung, Kanni, Keélin, Swa, Kunén, Thagaya, and
Myohla, should the area remaining to be completed exceed this estimate, it will
be possible to complete 1,000 square miles in the season.

Detasl Survey Toungeo District, oo square miles on 16-inch scale in
circles Kyaungbya, Sethlédaung, Kyaukkyi, Kyaukhmaw, Mén, Bonmadi, Tanta-
bin, Minbon, Zeyawadi, Tetpyauk and Kaungyan.

307. Thanks are due to the Deputy Commissioner of Pegu, Mr. W. N.
Porter, the Deputy Commissioner of Toungoo, Mr. T. C. Mitchell, and to the
Deputy Commissioner of Thaton, Mr. R. C. M. Symns for the cordial assistance
rendered by them to the Survey Department during the past year.
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Rangoon Town Survey.

308. The traverse operations of the large scale Rangoon Towa survey
were continued this year on the 2nd November, and brought to a conclusion
under the immediate supervision of Mr. Jarbo, on the 15th January, The out.
turn consisted of 7 sub-circuits, 87 blocks and 476 purdahs, covering an area of
51 square miles, of which half is water area. In effecting this, the theodolite
was set up 2,580 times in only g6 linear miles of chaining. The traverse sta-
tions in the town proper are marked by small iron pegs driven into the ground,
and in the suburban portion, by clay cylinders embedded flush with the ground,
and an iron peg driven into the centre. The total cost of the traverse work
only was Rj,267 inclusive of 4 per cent for instruments, giving a rate of
R1,003-3-9 per square mile. Two-thirds of the levelling operations in the
town having been completed last year, the remainder was finished by the 15th
January, 24 linear miles of chaining being done, staff readings were taken at
538 points, and 78 bench-marks were established at the corners of streets, on
walls of culverts, parapets, etc. The records in connection with this work have
been completed. The total cost amounted to R2,035, giving the rate of R27-8.0
per linear mile,

309. The detail survey of Rangoon was continued on 13th November and
was tinished on 5th June. Rather more than half was completed last year, and
the remainder 5§96 square miles, was disposed of this year and mapped on 166
sheets, v7z., 1'38 square miles on the scale of 50 feet = 1 inch mapped on 68
sheets, and 4°58 square miles on the 100 feet scale mapped on g8 sheets, The
total cost of the detail survey was R33,786, giving the rate of R12,334-0-11 per
square mile for the 5o feet scale, and R3,660-7-8 per square mile for the 100
feet scale. As the demarcation officer was unable to demarcate the lots in
town block C on the 50 feet scale, owing to the original Municipal plan of this
block having been surveyed on the 10 feet scale, at the request of the Municie
pality, this block was surveyed on the 10 feet scale instead of on the former
scale. In order to avoid a break in scale for so small an area, a field book
record of each measurement was kept, which was subsequently utilized for
plotting this block on the 5o feet sheets; thereby avoiding the necessity of
pentagraphing it down to the 50 feet scale. The area of this block has there-
fore been included in that shown above as having been done on the 5o feet
scale,

310. Approximate contours five feet apart have been run over the undulat-
ing portion covering an area of about five square miles.

311, Every sheet surveyed during the season has been well checked, in
effecting which g67 lines = 82'g linear miles were run by European assistants,
367 lines = 16°5 linear miles by native inspectors, and 122 lines = 5°4 linear
miles by independent check parédls.

312, Of the 166 sheets comprising this season’s work, the whole have been
inked in, and working tracings have been made for the Municipality in addition
to special field books of each sheet, together with all the area statements
which were made over to the Boundary Officer.  All the sheets of the wall map
on the scale of 300 feet=1 inch, 22 in number, exclusive of blank sheets, have
been prepared. A map of Rangoon on the scale of 1,000 feet=1 inch has
been asked for, and is being compiled for the Municipality. The cost (Rz50)
will be separately borne by the Municipality.

313. The total expenditure for the year on the Rangoon town survey was
R 37,635, which, together with the expenditure last year (R64,966), and adding
4 per cent for instruments, bring the total expenditure up to date to R1,06,705.
As was anticipated last year the original sanctioned estimate for the town survey
(R83,600) was insufficient for the work to be undertaken, chiefly on account
of the cost rate for the portion surveyed on the 100 feet scale (covering %rds
of the total area to be surveyed) having been very much underestimated ; this
was due to the fact that there were no previous surveys on that particular scale
on which to form an estimate. The estimate for this scale of work was
originally put down at R2,000 per square mile; but actual experience has
shown it to amount to about Rg§,000 per square mile, The estimate for the
50 feet scale survey being based on the cost rate of the Calcutta survey, proved
to be very accurate, As it was therefore clear that the total allotment originally
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sanctioned {or the work (R83,600,) would be considerably exceeded, a revised
estimate was prepared, and an additional grant was obtained from the Munici-
pality of R34,990 to enable the work to be completed by the end of November
1897.

314. All the triangulated stations in Rangoon, except those on the roofs of
houses, were permanently marked by masonry pillars 1} feet square, and 4 feet
in depth, built at the request of the Municipality, 3 feet being sunk below
the surface of the ground and 1 foot above. These (13 in all) were handed
over to the Municipality for preservation, and were separately paid for.

315, The conduct of the men employed on the town survey was excellent
throughout, and there was not a single complaint made against any subordinate
of the survey during the year. Cordial relations were maintained throughout
with the officers of the Municipality, who rendered every assistance in their
power ; in connection with which the name of Mr. Shircore, the Registrar of town
lands, should be mentioned. His knowledge of the town and readiness to supply
information being of the greatest assistance.

316. The Deputy Surveyor-General inspected the party from 12th January
to 16th idem, and again on his return from Upper Burma from 6th February to
14th idem: during these visits the whole of the records and accounts of the
office of the Deputy Superintendent, together with those of the 3 camp offices,
were thoroughly examined, and the arrangements for carrying on the large
scale survey of Rangoon town were fully explained to the Deputy Surveyor-
General. Colonel Sandeman also personally checked the field work of the
town in several localities selected by himself, and expressed himself as tho-
roughly satisfied with the minute accuracy of the field work. The Officiating
Deputy Surveyor-General, Lieutenant-Colonel Hobday, also inspected the party,
in recess, on the gth and 14th July.*

NORTH-WESTERN PROVINCES AND OUDH.

317. Cadastral survey and record-writing operations were continued in
these provinces under the superintendence of Mr. G. B. Scott, Superintendent
of Land Records Surveys, in the following districts :—

North-Western Provinces.—Meerut, Shihjahdnpur and Ldlitpur Sub-
division,
Oudh.—Bahraich, Kheri and Sitdpur alluvial malals.

Work was also commenced in Bareilly, In addition to the above, test sur-
veys were made of certain portions of the N4ini T4l district. :

318. The areas surveyed and the number of villages and fields of which
the k/zas_ras were written up during the vear ending joth September 1897, to-
gether with the cost rates per square mile, are given in the following table :—

CADASTRAL - :
SURVEY, 16 RECORD WRITING. © g
INCH =1 MILE. 8 :-,' 1
DiSTRICT. g”_"(: Average cos_tl per
- . . - F gquare mile,
°E’n Area in "éa LS ';Eg 53
. 3 - _— XY
AR S B R E
’ P a. [7.7
Megrut e | 479 593 | 616 531,861 8o1 o9 44 14 11
Lalitpur Sub-division . | 224 501 224 | 129,353 | 501 24 53 T 3
Bahraich . . .| 640 914 | 638 1,002,471 841 o7
B . | 35 15 4
Sfipur alluvial mahals . 47 62 47! 35,090 62 §]
Shéhjahdnpur . . | 1184 806 [ 1,184 . 623,257 | 806 | o8 40 15 7
Kher: . . .| 6351 753 6354 3500832 | 755 | o9 | 42 8 4
Bareilly . . -l 957 6o 1 724 464001 | 515 | o7 | 52 3 °
e ‘ — ] —_—— PN —
4135 | 4,325 14.037‘ 32,88.565 | 4,281 45 1 3 | mean

* The officer in charge reports thst Messrs, W. C. Price, G. \V, Jarbo, _]é Swine; and M. Gastand
have managed their sections in a salisfactory and able manner, and that the other assistants have also
%IVEI‘I satisfaction, Of the nalive establishment the following are deserving of special mention,

le. C': ﬁ':bre\r, Azimulla Khan, Mahomed Umar Nasib Beg, Mahbub Alli, Tha Dun Gysw and Moung
po Kah,
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319. A comparison of cost rates, with those of last year, shows that while
in Bahraich, Shahjahdnpur and Kheri the expenditure per square mile has been
reducad, that in Meerut and LAlitpur has increased, and in Bareilly it is high.
In Meerut the total expenditure for the year has been l=ss, but the area surveyed
was comparatively small for the supervising staff, and a further expenditure was
incurred by the employment of amins to survey difficult jungle covered khadir
lands. In Lalitpur, owing to the famine, the parwdris were withdrawn from sur-
vey work during a considerable portion of the field season, and as the average
size of the patwdris circles is nearly 8 square miles, and no Adnungos were
obtainahle to aid in the work as in previous years, it became necessary to employ
co amins which was done with the consent of the Board of Revenue. During
the recess months also the palwédris were kept on famine work in their own circles,
and paid moharrirs were engaged to prepare the necessary papers in office, other-
wise the records of (he sub-division could not have been completed this year.

320. In Bureilly the first two months of the field scason were taken up
entirely in training the pafwdris, the course being much prolonged by their
having to leave the classes several times for famine work, and they were again
and again withdrawn, while regular survey was in progress often for a fortmght
at a time or even more. In consequence, field work, especially 4kasra writing,
had to be carried on till September, to allow of a sufficient area being completed
for attestation. This entailed the maintenance of the supervising staff and a larg-
er number of mirdahas throughout the recess months instead of up to May only,
as is usually the case.

321. Except in Lélitpur, and the £kadir lands of Meerut, where, with the
consent of the Board, some amins were employed, the whole of the survey and
record-wriling was done by the patwdris, with, where necessary, the assistance of
kdnungos who had been sent for training ; when the patwdris were aged and other-
wise physically incapable, it was done by their recognized heirs or relatives, The
general average outturn of a putwdri per diem varied in the several districts from
{o to 18 acres of survey, and from 25 to 4o fields of record-writing. Some pat-
wdris, during the jatter months, surveyed an average of nearly 30 acres a day,
while others never got beyond g or 10. Several earned rewards for large outturn,
one man in Kheri earning R59 over and above his salary during the season. On
the other hand, many had to be fined for laziness and absenting themselves with.
out leave. On the whole, the improvement both in attendence and outturn was
very marked.

322. Very lew #dnung)s could b= spared from their other duties, especially
those in connection with famine, either for training or supervising. About 120
umedwdrs received certificates after surveying one or more villages each.

323. In every square mile of survey from = to 3 linear miles were checked
by chain lines run by inspeciors and field-book or *"independent " check lines
of rather more than half a linear mile. 1n the 44asras {rom 10 to 20 per cent
ot entries were checked by inspectors. All Europzan officers, with one exception,
also tested the records in their respective districts, not as much as is desirable
in all cases, but a single officer cannot be expected to do as much checking
rersonally as is the rule in the Survey of India parties. The subordinate district
¢ flicials had too much other work last year to allow of their assisting, but if in
luture they and the édnungos ad in checking the record-writing, the Cesired
amount of check will be obtained. Several indepenaent pas #dls were examined
by the Supenntendent himself in each district; as a rule the work was found to
be very accurate. Some few sheets bad to be entirely rejected and resurveyed,
and in several cases sections of work in progress were rejected and resurveyed,
but the proportion of rejected work to the entire area surveyed was very small.

324. The number of boundary disputes was much less than in previous
years, and those not amicably settled on the ground were reported to district
cfficers for disposal.  They are chiefly in alluvial tracts, and those not disposed
of before the rains set in. necessarily remained over till the coming field season.

325. Alluvial mahals were distinguished from permanent lands by a thick
line and were separately numbered. Their former limits differ of course from
the present high banks.  To prevent confusion, the former limits of the mahais
have been shown in thick lines, the present position of high banks being marked
by the usual conventional sign of short hachures, thus the requirements of the
settlement officers, and of the topographical draftsmen, are equally met.
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326, Fluctuating cultivation is now distinguished from permanent in all
districts by being inked in blue. Where possible, that is, in stony upland
tracts, most of the minor quadrilateral stations are marked by crosses cut in
stones ¢n situ or embedded for the purpose, thus giving numerous accurate
referring marks for resurveys whenever these became necessary.

327. The survey and record-writing of the Meerut district, and of the
Lélitpur sub-division, have been completed, as also the mapping, tracing, area
estimating and nearly all the papers required for attestation in Meerut, and
for the Settlement Officer in Lilitpur. It is believed that all the records will
be made over, complete, before the end of December in Meerut, and earlier
in Lalitpur. In Bahraich an area of 440 square miles remains unsurveyed,
and in Shihjah4npur an area of 230 square’'miles. These should be completed
during the coming season. The survey and record work of the Sitdpur alluvial
mahals have been completed. In Bahraich and Bareilly areas of 73 square
miles and 181 square miles, respectively, have been surveyed in advance of the
record-writing owing to the prolongation of the field season. Endeavours will
be made to prevent this in future. In all other districts the records of all
surveyed areas have been written up.

328. Inoffice the mapping of surveyed areas is practically completed.
Three sets of tracings (one showing soils) have been, or are being prepared.
The calculation of field areas has been completed in most districts and is well
advanced in others,

329. The old settlement village plans of districts Etah, Etdwah, Mainpuri
and Azamgarh were examined and tested by the Superintendent and Mr.
Johnson during the past season and reported on. It has been decided that
all these districts are to be resurveyed before expiry of present settlement.

330. On a previous report submitted by the Superintendent on the present
maps of the cultivated lands in the Ndini Tl district, it was ordered that before
a resurvey of any village was undertaken, the existing village maps should be
carefully checked, and resurveys were only to be made where necessary.
The survey of newly cultivated land and potato blocks was to be done. The
sanction was only obtained in April 1897, and nearly a month elapsed before
the establishment could be collected. It was evident that very little could be
done before the rains set in,  Amins from Garhwial were sent for, and meantime
the Superintendent and Mr. Powell personally ran check lines across several
villages. These showed such large discrepancies that it was decided to re-
survey as many blocks as possible before the rains set in on the same scale as
the settlement, 21z., 66 inches=1 mile. To prevenl needless expenditure, a small
establishment of 2 inspectors and 20 amins only was engaged. Some were
sent under Mr, Johnson to take up the survey of potato blocks in par¢ana
Rimgarh, the remainder worked under Mr. Powell in pargana Chakhata,
Work was closed in July when 76 blocks of ordinary cultivation containing
21,829 fields and 45 potato blocks had been completed. The average size of the
fields was 20 to the acre which made the work extremely laborigus and even
the best surveyors could hardly do more than 2 or 3 acres a day.

331. A comparison with old maps showed these to be unreliable as a rule
and on a further report to the Board, a complete resurvey was ordered. This
will be commenced immediately and carried on as rapidly as allotted funds will
permit. Simultaneously an index map on the 4-inch scale will also be compiled.
The scale of ordinary cultivation will be that of 64 inches to the mile, of potato
blocks 32 inches.

332. The cost of survey on such large scales on the hill sides will necessari-
ly be great as compared with work on the plains, especially as it must be done
by paid amins, there being no patwdris to do it. The work will be under
the immediate charge of Mr. Powell.

333. For the resurvey of the hatbandi villages in Basti, mentioned in last
vear’s report, Mr, Johnson started training classes for pafwdrts in Domariaganj,
but the men were almost immediately withdrawn for famine work and the
iesurvey was postponed. It will be resumed during the coming season. Owing
also to the famine, the proposed training of the Bdnda patwdris was not
begun,

In conclusion, the Superintendent would again call attention to the zeal,
ability and hard work of the several officers in charge of the various operations,
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TRAVERSE SURVEYS.
NORTH-WESTERN PROVINCES AND OUDH.
No. 2 PARTY.

334. As during the previous year,

Personnel.

Captain J. M. Fleming, 1.5.C, Officiating Super-
intendent, 2nd grade.

W. S. Butiress, Extra Assistant Superintend-
ent, 1st grade.

H. Dowman, Extra Assistant Superintendent,
2nd grade, from 1st May to 20th September
1897.

ngl" Hanby, Extra Assistant Superintendent,
2nd grade, from 12th October 1896 to 3oth
April 1897, .

C. G. Lee, Sub-Assistant Superintendent, 1st
grade, from 26th October 1896. .

C. H. G. Johnson, Sub-Assistant Superintend-
ent, 1st grade, from 1st to 315t October 1396.
A. H. Peychers, Sub-Assistant Superintend-

Mr.

No. 2 Party has been employed in travers-
ing and supplying plots of the points
thus fixed in certain districts of the
North-Western Provinces. The party
has remained throughout the year under
the charge of Captain J. M. Fleming,
1.S.C., with the exception of the period
from 1st June to 23rd July, when Mr,
W. 3. Buttress held charge during
Captain Fleming’s absence on leave.
Work was commenced at the beginning
of November and terminated at the end
of March, when a reduced establish-
ment proceeded to recess quarters at

ent, 2nd grade.

Babu Jagadamba Prasad, Probationary Sub-Assist. Mussooree.
ant Superintendent, 3rd grade, [rom 17th 335 During the field season two
November 1896, ¢ intained

Mr. C. C. Byrne, Probationary Sub-Assistant CAMPps were maintained under the

charge of Messrs, W. S, Buttress and
H. T. Hanby respectively. Mr. Hhnby
proceeded on furlough from 1st May
and was temporarily replaced in charge of a camp by Mr. Lee, who later made
way for Mr. Dowman on his joining the party after privilege leave. Two sub-
surveyors and five chain squads were retained in the field for a portion of the
recess to undertake any required revisions,

336. The object of the season's work has been to furnish the settlement
surveys with plots of the different villages traversed, showing the various traverse
stations. The patwdris by whom the detail survey was carried out were thus
supplied with a large number of fixed points on which to base their detail field-
to-field survey.

337 The programme of work at first assigned to the party was quite
insufficient to fully employ the establishment all through the year, and in addition
to this, in order to finish rapidly certain parganas, the members of one camp
had to be at first distributed in an uneconomical way, the result of which was
that several men remained unemployed for a short period during the best
working time of the field season. It was early pointed out that the allotted
programme would not suffice, but only at the end of January was an enlarged
sphere of work assigned to the party. The original area to be traversed
comprised the completion of the Shahjah4npur and Kheri districts, consisling
of 237 and 1,679 square miles respectively, while the survey of the Bl’salpukr
pargana of the Pilibhit district, an area of 370 square miles, was also ordered.
Early in February, on receipt of orders, the traversing was extended further
into Pilibhit, and the whole district, with the exception of the Jahinabad
pargana, was easily completed by the beginning of April. In this latter tract
work was much retarded by the fact that no demarcation had been done, but
thanks to the energetic action of the Collector and his assistants this was push-
ed ahead, and everything was completed more rapidly tkan could have been
expected. Had orders been received earlier, the whole Pilibhit district might
have been finished with ease, and the cost rate thus much reduced. °

338. Where reserved forest areas were met with, their external limits were
traversed, here and there connecting lines being run through them along the
cut fire lines to join the work on to village lands beyond.b The total area
traversed by the party, inclusive of 332 square miles of reserved forest area
traversed round, amounts to 3,005 square miles. Plots of the area traversed
in Shéhjahinpur and of the Srinagar pargana of the Kheri district were
urgently required by the local survey officers, and these amonnting to 445
villages on 622 sheets were all supplied by the end of February, p.otsaof each
batch of vll’lages being forwarded immediately when ready. In addition to the
current year’s work one sub-surveyor with five chain squads had to be detained

12

Superintendent, 3rd grade, [rom 20th Novem-
ber 1896.
63 Sub-Surveyors, Computers, etc., etc.
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for two months revising a portion of the previous szasin’s work, and the
completion of these computations occupied two comnputers considerably longer.,

339. At the survey stations similar marks to those employed last season
were erected, 7.e., stones were used for the triple junctions when unmarked
by platforms, also at one satellite station of each triple junction and at two inter-
mediate stations, when the distance between triple junctions exceeded half a
mile, while in the vast majority of cases, locally made pottery cylinders were
used to mark theodolite stations. These last would appear in no way 1o
answer the requirements of a permanent mark. In the loose sandy soil found
in the districts traversed, the cylinders are easily drawn out, and a visit to the
area completed last season showed that a large percentage of these marks
had already vanished, and it was a universal complaint of the pafwdris who
were met with at work, that the stations could only be identified by the
distinguishing trenches dug round them, the marks themselves having been
up-rooted. An attempt was icade to utilize wedges of burnt clay of similar
size and shape to the stones, but it was impossible to get these wedges burnt
through in a satisfactory manner and their use had to be discontinued. The
stones would seem to fulfil the requirements of a permanent mark in every
way. Altogether in the season’s operations 5,308 stones and 26,671 pottery
cylinders have been embedded at the various traverse stations. The expendi-
ture of marks was thus much less than that of last year and than was expected
due to most of the trijunctions having been found permanently marked b):
masonry platforms, and to a_large number of forest and other pillars having
been found and utilized. Estimating at considerably less than last year’:
requirements and to avoid the disappointments, experienced last season, the
full estimated requirements were ordered during last recess, About 7,000
stones remained over, and these stored at different faksi/s will be utilized
during the coming season’s work. The stones were obtained from the same
native contractor at Chundr at a cost of Ri45 per thousand, and including
the charges for carriage, their average cost is about 4 annas 8 pic per stone, Th:
pottery cylinders were all locally made, and were obtained at an average cost
of about Rg per hundred. A large number of these were broken in transit
over the rough country roads. "ihese marks were distributed all over the dis-
tricts under survey at convenient centres, and were thence obtained as required
by the field hands.

340. The establishment was in every way superior to that of last year.
The transfer of several good men from the Bihar Party and from No. 9 Party
enabled the services of inferior men to be dispensed with. Much good resulted
from insisting on every surveyor old and new completing a small village circuit
under European supervision, which had to be computed and proved before he
was allowed to proceed to work.

341. The demarcation in Shihjahdnpur was most imperfect resulting in
much delay and incorrect survey, there being no one to point out boundaries in
the jungle wracts and hence revisions had to be made in many cases. In Kheri
this season the demarcation was most excellent and thanks are due to the
Deputy Commissioner for the assistance always given when asked. In Pilibhit
too the Collector and his assistants did every thing in their power to assist the
party, and the demarcation in the Bisalpur pargana was excellent. In the other
two parganis owing to lack of notice, the demarcalion was imperfect, but was
pushed on as fast as possible. In the Tardi portion, however, none existed, nor
would the absentee proprietors aid until late, in spite of the Tahsildar's efforts to
make them.

342. The line clearing squads kept well ahead in Shdhjah4npur and in the
Bisalpur pargana ol Pilibhit, having started a clear month 1n advance. In the
remainder of Pilibhit owing to the late receipt of orders, the men never got ahead
of the surveyors even when strengthened by additional squads from the Kheri
camp, and in many cases the surveyor’s squads had to be taken from their
work and sent to assist them. The same thing happened in the last pargana
traversed in Kheri, but the heavy jungle met with caused the retardation ot the
work, Generally speaking the villagers rendered ample assistance.

343. Two chains of 100 links and g3 links respectively were employed on
main and sub-circuits, the results of both measurements being at once compared.
A single chain of 100 links was used on the village circuits. The origin of the
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survey of all three districts remained as last year, viz., the intersection of
the parallel of 28° North Latitude with the meridian of 80° East Longitude.
To this the rectangular values of all stations on the main and sub-circuits
have been referred. Observations for azimuth were taken at 255 stations to
correct the angular work at about 3o stations apart, and, at nearly all these,
observations to ascertain the magnetic variation were made To confine the
chain errors connections were made tc 18 stations of the G. T. Survey and
the values deduced from these were invariably adopted. Whenever possible
the traverse work and stations of other parties in adjoining districts were
utilizad.

444. The following table gives particulars of the out-turn in each district :—

Number | Numher | Number Linear Village area

DISTRICT. of of sub-. | of angles miles in square

villages. | tiaverses, | observed.| chained. miles.

1 2 3 4 ‘ 5 6

Sh4bjahdnpar . . 297 250 5,165 813 23748
Kheri . . . . 751 1,015 | 21,503 | 4,140 | (a) 1,509'77
Pilibhit . . . s . 1,074 917 | 13,834 3,282 | (4) 1,167°90
ToraL . 2,122 2,182 | 45,502 8,235 3,500'15

() Includes 181°3 squaie miles of Reserved Foruest surveyed round in block,
(&) » 150.7 ” " ” ” ” 13} ”

345. The average area of the village in Shéhjahdnpur was 0'80 of a square
mile, in Kheri 1-8g square miles, the mauzas in the last parganas surveyed being
very large, and in Pilibbit the village area works out to about 0’95 square mile
per village.

146, Several of the tracts surveved are in an ordinary year very malarious
and unhealthy, but owing to the scanty rairfall of the previous summer the ground
had all dried up, which apparently kept off the usual malaria. There was little
sickness of any kind and only two deaths were reported.

347. The computations have all been completed and bound in suitable sized
volumes. Besides the computations, plots of 2,120 villages on 3,546 sheets on
the 16-inch scale have been prepared and forwarded to the local survey officers.
Along with these 173 sheets of congregated village plots on the 4-inch scale
showing the number of the stations and the marks embedded at each, have also
been prepared and forwarded. Charts of each district cn the }-inch scale
showing azimuth and triple junction stations on the main and sub-circuits,
have been made out as a guide to the 2-inch mapping to be shortly commenced.

348, The total expenditure of the party has been R81,624. This divided
among the three districts gives the expenditure incurred on account of work in
cach district as under :—

R
i‘l;ihjah,inpur . . . . . . . . . 6,437
ert . . . . . . . . . e 43,461
Pilibhit . . . . . . . . . 31’726

_ The resulting cost rates for the whole party work out to R3-7-1

mile fu_r stone embedding, etc., and R23-1 lI-J6 lg'r traversing, orsfo/r thsecrox;cll)lilség
operations R27-2-7 per square mile. These figures include heavy transfer
charges. Could a sufficient programme have been at first laid down, and thus
allowed ol better arrangements being made to keep the men fully ;mplo ed
much more work might have been done for the same money and the rates wgu]d'
have been considerably less. There also remains a large stock of stones in hand
and deducting the actual cost of these, excluding rail charges (R1,0135), the cost
rates would only be R3-1-8 for stone embedding and Rz3.11-€ for tr'av:rsin

or R26-13-2 per square mile for the combined operations. &
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349. The Officiating Deputy Surveyor-General inspected the party in recess

during September.*

No. 8 PARTY.

350. This party was in charge throughout the season of Mr. J. S. Pember-

Personnel.

Mr. J. S. Pemberton, Deputy Superintendent,
znd grade, in charge.
» W.J. O'Sullivan, Extra Assistant Superin-
tendent, 3rd grade up to 12th October 1896.
,» R.B. Smart, Extra Assistant Superinlen-
dent, 3rd grade, [rom 2oth October 1896.
s J- Murphy, Extra Assistant Superintendent,
5th grade.
» G. Rae, Sub-Assistant Superintendent, 2nd
rade.
» J. H. Murphy, Sub-Assistant Superinten-
dent, 2nd grade, from 16th September 1897.
Aulad Hossein, Sub-Assistant Superinten-
dent, 2nd grade, from 28th November 18¢6.
Mr. P. Williams, Sub-Assistant Superinten-
dent, 2nd grade.
» P. L. Causley, Sub-Assistant Superinten-
dent, 3rd grade, to 2nd April 1897.
70 Sub-surveyors and others.

ton. The recess office was closed at Ndini
Tél on the 12th October and field work was
started in districts Meerut, Bareilly, Bijnor
and Gonda between 1st and 7th November.
Recess office was reopened at Né4ini Til
on the 12th April. The changes in the
establishment were as follows : the trans-
fer of Mr. R. B. Smart from No. 4 Party
to take the place of Mr. W. J. O’Sullivan,
who died on the 12th October 1896, and of
Mr. J. Murphy and Munshi Aulad Hossein
from Nos. 7 and 22 Parties respectively.
Mr. P. L. Causley, though borne on the
list of the party from the commencement
of the season to 2nd April 1897 when he

] was transferred to the Head-Quarters office,
Calcutta, was, during the entire period, on sick leave.
' S p
351, The programme for the season was as follows :—

(a) District Meerul.—The alluvial lands along the Ganges river in par-
ganas Hastinapur and Kithor and the river itself, comprising
175 square miles,

(#) The remaining area of district Bareilly, 744 square miles, comprised
in parganas Bareilly, Nawdbganj, Sarauli south, Aonla, Sancha
and Ballia and the alluvial lands in parganas Sarauli North, Bareilly
and Faridpur.

(¢) District Gonda.—1,000 square miles in parganas Nawdbganj, Mahd-
dewa, Gonda, Pah4rapur and Digsar.

(d) District Bijnor.—400 square miles in parganas Chindpur, Bdshta,
Burhpur and Nagina,

The total area for the season was thus a little over 2,300 square miles,
somewhat less than the establishment was cipable of performing under ordinary
circumstances, but which it was thought inadvisable to reduce, in view of antici-
pated difficulties due to scarcity in the country and other reasons ; the cost rates
were necessarily increased by the limited area. The party was divided into two
sections, which were in charge of Messrs. J. S, Pemberton and R. B. Smart.

DistricT MEERUT.

352. The area for survey in this district originally formed part of the pro-
grainme for 1895-96, but had been postponed owing to the Land Records Depart-
ment not being prepared to take up the cadastral survey duringthat season. To
ensure this being completed before the next rains set in, traverse work was started
aboulthe 1st November 1896 and completed on the 28th January following.
All the 16-inch skeleton plots of the area comprising g4 villages were made
over to the survey officer in instalments, as quickly as they could be got ready,
the last having been delivered early in March.

353. The country for the most part was covered with dense reed and grass
jungle which necessitated the employment of special labour for clearing ; this
coupled with the almost complete absence of demarcation, interfered very much
with satisfactory progress, and was a great source of trouble and delay. The
ready assistance rendered by Mr. Freeman, the survey officer of the district, in
allowing his patwdris to assist, helped most materially in completing the traverse
survey in good time.

® Captain Fleming reports favourably of the work done by Messrs. Hanby and Dowman. and says
that both Mr. Byrpe and_ jagadamba Prasad promise well. In the native establishment sub-sutvevors
Wali Mahomed, Ram Sarup, Inyatullah, Ahmed Husain, Basant Rai, Isswer Singh, Gokul Chand,
Ghaus Mahomed and \Vah.icl Ali, computers Mznohur Lal, Mahadeo Ram, Annada Prasad Ghosh,
Dh‘al'nram Nath and Sheik Gazi, and writer Jagneshwer Bhuttacharjee have all been reported as having done
well.
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TRAVERSE SURVEYS.

DISTRICT BAREILLY. HE

354. It was in the civil station of this district that the head.quarters'camp
of the party was established ; here all hands met for final orders and instructions,
excepting only the native establishment of the camp in charge of Mr. Smart,
which was ordered to assemble at Bahraich on the 1st November, The sudden
death of Mr. O'Sullivan at the close of the recess season, when arrangements for
taking the field were in progress, threatened some delay, but Mr. Smart very
promptly took over the management of his camp and was at his pest in good time,

The unsatisfactory state of demarcation and the want of assistance from
patwdris and villagers tended to delay the worl in this district.

Though there was no actval famine, there was much scarcity, as was
evinced by high prices and the general condition of the very poor.

355. The first cadastral survey operations in this district by the Land Re-
cords Department, were started this season, in parganas Mirganj, Faridpur and
Bareilly which were traversed last year. The 4-inch and 16-inch skeleton plots of
this area were delivered to Mr. L. F. Berkeley the survey officer early in November.

The field work of the whole district havipg been completed, the camp broke
up on the 1oth February and moved to Bijnor.

DisTRICT GONDA.

356. Field work was started on the 7th November and brought to a
close on the 26th March. The programme was slightly modified ; 50 square
miles of alluvial lands along the Gogra river being relinquished in parganas
Nawébganj and Digsar, to meet the requirements of the cadastral survey, which
was not to be started till the following season, and an equal area taken upin
pargana Guwdrich. The general condition of the country as regards famine,
was much the same as in Bareilly, the principal difficuities being the want of
assistance from patwdris and villagers and the unsatisfactory demarcation.

DISTRICT BIJNOR.

357. Field work was started on the tst February and completed on the 4th
April, which was the closing day of the field season for the party.

In this district 339 square miles had been traversed by the Land Records
Department in 1894-95 in parganas Barhapura, Najibibdd and Afzalgarh under
the supervision of Mr. T. F. Freeman, Deputy Collector and Survey Officer
of district Meerut. This survey was carried out when it was thought no profes.
sional aid would be required in the district and that the existing pafwds{ maps
would answer all purposes for a new settlement. This idea was acted on, till
the entire district, excepting only parganas Chéandpur, Bashta, Burhpur and
Nagina, was completed, ¢.c., pafwdri maps were brought up o date and used for
settlement purposes. Then the Board of Revenue decided to do the cadastral
survey of the remaining parganes according to the new system, and the
services of this party were called in to do the preliminary traverse.

358. The demarcation throughout the entire area traversed during the past
season was decidedly defective ; in parts it was imperfect andin others it was entirely
wanting. The reason of this appeared to be, that orders were not issued sufficient-
ly early by the district authorities, so as to give villagers time for erecting the
required marks which, according to present orders, are mud pillars from two to
three feet high plastered over. To obviate this difliculty in the future, it is suge
gested, in lieu of mud pillars to have only temporary marks erccted immediately
in advance of the traverse survey, such as bamboos or posts of suficient height
to catch the eye of the surveyor. A more permanent demarcation could subse-
quently be carried out to meet the requirements of the cadastral survey, The
subject is of sufficient importance to call for early allention, as the want of demar-
cation not only causes the loss of valuable lime to the surveyor, but entails a
constant risk of running traverse lines farther from the boundary than is prescribed
by the rules or even of omitting a boundary altogcther. In connection with the
subject, it may be mentioned for future reference, that the mark stones collected
by the Settlement Department at several centres in districts Bareilly and Bijnor
for erection at trijunction points of villages, were not embedded at the time of
the traverse survey now reported on.
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359 Itis as wellalso to mention that the list of village names obtained
from the Collectors’ offices are invaniably incomplete and often inaccurate.
The particulars of the season’s outturn are given in the following table :—

T EEE TR —
o2 2 t.0 E5 ) &
Districta. b Bii | 528 | @ <4
xS €22 | ELF | g% | g=
Z 3 zm > i:—-m e 5 E
Meerut . . . 94 75 1,431 15 11525 | 2 Mein Circuits,
Do. River Blocks . 7 234 3 3 53'9:1’ "
Barcilly . . . 972 937 11,776 | 2,750 | 74135 |9 Main Circuits (including 5
) supplementary circuits),
Rijner . . . 778 457 7,326 1,684 40310 | 3 Main Circuits.
Gonda . . . 1,167 1,026 (16452 | 3,752 [1,003'63 |5 Ditto.
ToTaLs . [Villages 3,011 2,489 |37.229 | 8,561 2,326 24
River
Blocks

360. The total expenditure for the survey year ending September joth
1897 amounts to R67,479. and the average resulting cost rate per square mile
to R29-0-3. This is in excess of both the preceding seasons, and is due to the
following causes (1) extra expenditure in moving both camps from one district
to another, (2) employment of extra labour in jungle-clearing in district Meerut;
and (3) to the smaller area completed.

361. The lollowing permanent marks for traverse stations were used during
the season :—Stones 7,146, cylinders 23,293, baked clay marks used as substi-
tutes for stones 606. Stones, or the substitutes above referred to, were embed-
ded, first at trijunctions of villages where no marks were found to exist,
secondly at one of three satellite stations at every trijunction, and lastly at two
intermediate consecutive stations between trijunctions which were a mile or
more apart. All other stations ‘were marked by clay cylinders locally made.

The cost of each description of mark purchased during the season was as
follows:—Stones, R1,998-0-0 (including railway freight), substitutes for stones
Ri01-4-6; and cylinders R266-4-6, making a total cost of R2,365.9-0.
The marks left unused and available for next season are : —Stones 1,3% and
cylinders 3,800. The cost of local carriage for all descriptions of marks amounts
to R2,440-11-3, being Rz-i-1 per square mile; in addition to the above mile
and furlong stones, masonry pillars, monnliths, etc., were taken advantage of as
traverse stations. A description of every station has been noted by symbolsin
the traverse tables and field books.

362, The area was as usual divided into main and sub-circuits, the former
invariably following pargana boundaries, except where alluvial lands inter-
vened, when they were run along the high banks forming the limits of such
lands. The mauza was the unit in the system of survey adopted, each
maucza being sub-divided by traverses at an average distance ol forty chains
avart which provided a sulficient number of stations for the cadastral surveyor.
Distances on main, sub and village circuits were measured with 2 chains of 100
links and g3 links respectively in all but district Gonda, where a single chain of
100 links was used for sub and village circuits., Azimuth observations were
taken on main and sub-circuils at 236 points in the season’s work.

A total number of eleven Great Trigonometrical Survey stations were incor-
porated with the season’s work ; the results of comparison of direct distances as
obtained from Great Trigonometrical survey data, and the traverses are good in
all but four cases, all in district Gonda. The towers of all stations were found
in a good state of preservationin all but one instance, vz, Kopa Trigonometrical
Station which had fallen in parts and was repaired.

The following skeleton plots on 4-inch and 16-inch scales were prepared dur-
ing the season :—3,011 villages on 104 sheets onthe scale of 4-inches=1 mile;and
g,o11 villages in 3.899 sheets on the 16-inch scale. In addition to the above, the
plots of 414 villages on the 16.inch scale in district Bastiand 104 villages on the
32-inch scale in district Bahraich, were prepared for the Land Records Depart-
ment. Traverse charts on the scale of 4 miles=1-inch have also been prepared
of each of the districts, asindexes to the traverse tables,

363. Field inspection of parties while actually at work, was particularly
attended to, and the executive officer also inspected the office of the camp at
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TRAVERSE SURVEYS. 65

Gonda. The office of the party was inspected during the recess by Lieutenant-
Colonel J. R. Hobday, Officiating Deputy Surveyor-General,®

ASSAM.
No. 6 PaRTY.

364. Mr. Barrett held charge of the party until the 1st of May 1897, when
he was compelled by sick-

| Persounel. . ness to take six months fur-

Mr. E. (.:;\15\?l'lrsc;t7, Superintendent, 1st grade, in charge to 1st lough, and Mr. Penrose
Captain C. W, H. Symonds, Officiating Deputy Superintendent, assumed temporary charge
2nd grade, in charge from 25th August 18¢7. of the party until he was

Mr. W. H. Penrose, Extra Assistant Superintendent, 5th grade, . A
in charge from 2nd May to 24th August 1397. relieved by Captaln C.W. H.

F. S -Assi Superintendent, 1st grade.
x)ri’gmb:;n?:t‘lé\f;‘; lAtzsmsl;i::t!r? gub-Sur\'cyors, Computors, etc. nggﬂ;OHdST?]T; ‘}?:z;gdu-sqtuazr‘?é?s,
camp under Mr. Barrett left Shillong on the 16th October, and arrived at Dhubri
on the 21st idem. A detachment which worked the whole season under Mr.
Penrose in Sylhet left Shillong on the sth October and commenced work at
Maulvi Bézir on October 15th,

365. The programme of the party comprised the traverse of about 1,500
square miles lying 1n the Assam Valley and the Sylhet district, and the traverse
and topographical survey on the 2-inch scale of 600 square miles situated in the
Assam Valley ; also the revision of about 540 square miles of cadastral survey in
Cachar.

366. In the tables below will be found the oatturn of the party in both the
Assam Valley and the Sylhet district :—

Assam Valley.

Torocra-
CAD,ASTRAL ARBA CAD,\STRAL AREA TO CHICAL ARE.\ N
DisTRICTS. SURVEYED BY LOCAL BE SURVEYED BY SURVEY SQUARE
AGENCY. LOCAL AGENCY. oN Z”=l MILES.
) MILE.

No. of Area in No. of Area in Area in GRaND

villages. 8q. miles, villages. sq. miles. sq. miles. Total.

Godlpdra . .| (a) 183 203'9 (&) 55 83's 59 2933
Kémrdp . .| (%) 260 2630 | (@) 26 45'9 623'3 9322
ToTAL . 443 466°9 81 1294 6292 1,225'5

(a} Bijni Du4rs,

(b) Sidly Duirs, Circles 1, 2, 4 and 5.

(¢) In Parganas Rupusi, Chokabandi, Dumk4, Du4: Bijui, Chapa IKhamar.
(#) Bhowdnipur, Hastindpur, Karijalbaden, Paka, Chapaguli.

Surmd Valley.

Onrpivary | Montriep | Waste AreLiep | Juwcre- PBRwYa-
DISTRICT. lam ilam  y LAND FOR nURY NENTLY |
SETTLED oTAL,
LANDS. LANDS. | GRANTS. GRANTS. | GRANTS.
! ! LANDS,
3 - i
Square Square Square Square Square Square Square
miles. miles. i miles, miles, miles. miles. miles,
I
- ! | N B -
Sylhet 1033 | 3o i 530 l 79 20 1t 2077

® The officer in charge reports that Mr. R. B. Smart. the senior assistant, has conducted his duties in 5
most satisfactory and able manner, and that Messrs. J. Murphy and G. Rae have rendered efficient service
In the native establishment Computors Latifulla Khan and Kanhaia Lal and Sub-surveyors Elahi Buksh’
Hayat h‘soléammad, Mumtaz Ali and Ramphal as well as the English writer Sanat Kumar Chatterjee are’
commended.

K



65 PART II,

The area traversed in Assam for local agency and for 2-inch detail survey
lay in a more or less compact block in Godlpira and Kamrip. The country (o
a great extent was devoid of jungle with the exception of those portions which
lay along the banks of the Brahmaputra river. Here the traverse work was
greatly retarded owing to its being necessary to cut lines through dense chra
jungle. In the Sylhet district the various description of #/am lands and grants
were situated in the hilly and jungly country to the south-west of the district,
and great difficulty was experienced in the line-cutting, especially in surveying
the boundaries of grant lands. )

367. A survey class was opened on January 2nd, 1897, at Maulvi Bdzar,
under the superintendence of Mr. Penrose, for the purpose of instructing the
following officers in field-to-field surveying :—

Lieutenant Playfair, Mr. S. S, Skinner, Mr. J. F. Jackson, one LExtra
Assistant Commisstoner, two Sub-Deputy Collectors and one selected candidate.
Of these Lieutenant Playfair and one Extra Assistant Commissioner passed. The
remaining five after a course of cne month were exempted from further training
by the Chiel Commissioner.

368. In the Assam Valley the intersection of latitude 26° 30" and longtitude
90° 30" was assumed as the origin of survey. In Sythet the origin of the old
Taintid survey was preserved, namely, the intersection of latitude £4° 30 and
longtitude go° o0’ The theodolite was set up at 22,591 stations and the
aggregate length of the traverse I_ines amounted to 3,278 linear miles. The
angular work was checked by 240 azimuths.

369. In those villages in the Assam Valley which had already been surveyed
cadastrally by local agency and were traversed this season, all old marks were
utilized as theodolite stations, In the villages which will be surveyed by local
agency all theodolite stations were marked by a stout wooden peg, and in order
to facilitate the identification of these marks, a semal bough was planted g feet
magnetic north. These stations will be permanently marked by the Settlement
Department. In the area traversed for 2-inch detail survey all stalions were
marked by pegs with the exception of old stations, which were utlized wherever
they could be found. 1In the Sylhet district in the survey ol //am lands and tea
grants, all new theodolite stations wern similatly marked.  Of these 369 in num-
ber were idertified and util'zed as theodolite stations.  In all grant lands in Sylhet
every endeavour was made to adhere to the old boundaries according to previ-
ous surveys. Inthc survey of s/am lands the boundaries were sureyed as
pointed out by the Settlement Officer.

370. The revizion survey of 540's square miles of cadastral survey com-
pleted in 1894-93 was continued during the season under report, with an establish-
ment of 32 amins assisted by a settlement munserim; these amins were gradually
aischarged, and at the end of the scason only two remained, one being employed
in the Silchidr town and the other in a few of the different tea grants.

71. The area surveyed topographically on the 2-inch scale in the Assam
Valley has been mapped on 19 ficld sections.

372. The Settlement Officer has been supplied with 293 sheets plotted on
16-inch scale and also with 2-inch plots of the same sheets.

373- The following have been supplied to the Director, Land Records,
Assam :—

(a) 571 plots of villages in the Kdinrdp and Godlpdra districts on the
2-inch scale.

(&) 176 s‘lwets of Godlpira and Kdimrdp districts plotted on 16-inch
scale.

374. In the Assam Valley the attitude of the people was all that could be
desired, but in the Sylhet district considerable obstruction was experienced
from the native perman:nt seitlement hold-rs holding #/am and other lands.

375. The prog-amme fo- the scason 1897-98 consists of the following:i—

Assam Vvliey.

(1) ToEograhical survev of the Brahmaputra riverain, e-tending in conti-
nuation of the season’s work up 1o Longitude ¢3° east, and of gaps left between
previous cadastral svioveys covering about 1,430 square miles,
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(3) The traverse survey of 240 square miles over which local surveys

have been extended between Longitude 91° and Longitude g3°.
(3) Traverse survey of certain tea grants, some already taken up, others

o

applied for only, occupying about go square miles.

Sylhet District.

(1) Traverse of ¢/am lands, tea grants, etc., covering an approximate area
of 200 square miles, . N
76. On June, the 12th, Shillong was visited by an earthquake which com-
pletely wrecked the office bungalow and all the records, furmture_and instruments
were covered by a nass of stones and debris. To add to the difficulties experi-
enced by the officer in charge in rescuing all the above records, instruments,
etc., the earthquake was followed by a continuous downpour of rain which lasted
for 48 hours. Comparatively very few of the records and instruments were
damaged, and great credit is due to Mr. Pellrose and the native establishment
for the energetic way in which the searching for, and rescuing of, Government
property was carried out. Mr. Penrose expresses his cordial thanks for the
very valuable assistance rendered him, by the Officer Commanding the 42nd
Guarkha Rifles and the Officers of the Public Works Department.
The following maps and records have been either lost or destroyed.
1. Six 2-inch standard sheets received from Calcutta.
2. One hundred of the original 16-inch sheets of Cachar.
3. The entire correspondence and a few corrections referring to the
Sylhet and Cachar cadastral work.

Of these Nos. 1 and 2 will have to be re-drawn.

377. The party was inspected by Lieutenant-Colonel Hobday, Officiating
Deputy Surveyor-General, during the recess at Shillong, prior to the earthquake,
when the records and mapping were thoroughly examined, and proposals submit-
ted for the relention of the party in Assam, to complete the standard mapping.*

GEOLETIC.
LATITUDE OF MADRAS.
Nos. 22 AND 23 PARTIES, ASTRONOMICAL.

378. As Captain Burrard, the officer in charge of these combined parties,
was under orders to take over charge of
the Tidal Party in December 1896, advan-

Personnel.

Captain S. G. Burrard, R.E, Deputy Super-
intendent, 1st grade, in charge up to 3ist
January 1897.

Mr. ]. Eccles, .4, Deputy Superintendent, 1st
grade, in charge from sl Februaty to 1sth
March 1897.

Caplain G. P. Lenox-Conyngham, R.E., Deputy
Superintendent, 1st grade, in charge From
16th March 1897.

Munshi Aulad Vussein, Sub-Assistant Super-
intendent, 2nd grade, up to 20th November
1896.

Babu Hanuman Prasad, Sab-Assistant Super-
intendent, 3rd grade, from 15th November

1896.
Babu Govind Balwant Joshi, Computer,
» Lal Singh »

tage was taken of the short season thus
available to investigate a discrepancy in
the latitude of the Madras observatory
which had come to light.

379. The latitude of this point had
been determined by Lieutenant Lenox.
Conyngham in 1890-91 by observations
taken with the zenith ‘telescope by
Talcott's method, and the resulting value
judged by its probable error was all that
could be desired. It'was, however, subse-
quently pointed out by Mr, Michie Smith,

the Government Astronomer, that this value differed more largely from the previ-
ously accepted one than could well be accounted for by the inferiority of earlier
methods of determination. Captain Burrard was therefore instructed to proceed
to Madras and reobserve the value, taking with him both the zenith telescope
used by Lieutenant Lenox-Conyngham and the zenith sectoer which had been

*Mr. Penrose and Mr. IF. S. Bell have both performed their dulies satisfactorily.
‘The following members of the native cstablishment arc also deserving of special mention : —
" dFult;r(h M.’nl\\;;mcd, Jonardhan R(;\o, Rarimullah KKhan, Krishnaji Mahadeo, Srikrishto Day, Golam
yder Khan, Mahomed ‘Uabrez Khan, Jowala Pershad, Shoshi Bhusan, Nasiruddin, Nii :
Kedarnath, and Bahadur Singh. ' ! '  Nilmadhab,

K 2
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previously in use in the department for the determination of latitudes. Captain
Burrard built a new pillar for the zenith sector and set up the zenith telescope
on the same pillar that Lieutenant Lenox-Conyngham had previously observed
from. This pillar was one which had been erected and used by the American
observers in 1881 when determining the difference of longitude between Madras
and Singapore,

It was composed of three solid cylindrical granite blocks superimposed and
cemented together and was to all appearances of ideal construction. Soon
after commencing observations, it became evident to Captain Burrard that the
stability of the instrument on this pillar was more than doubtful, and that the
level of the instrument changed with the position of the observer. This was
traced to the fact that there was no depth of foundation to the pillar, the lowest
stone being merely imbedded a couple of inches in the ground, Captain
Burrard minimised this unsteadiness by observing from a wooden flooring,
quite detached from the pillar, but the observations taken cannot be depended
on for final accuracy. It is impossible now to say in what way this unsteadiness
was got rid of by the American observers, but no doubt they managed to take
such precautions as to obtain satisfactory results.

Captain Burrard's observations with the zenith sector were all that could
be desired ; the instrument working with perfect steadiness, and the resulting
latitude, 27z, 13°4'77°94 is in very close agreement with the previously
accepted value.

A further check on this has since been obtained by Mr. Michie Smith, the
Government Astronomer, by observing the altitude of the sun on the meridian
over a period of several months, the observations being taken both north and
south of the zenith.

Combining all the reliable results, a value for the latitude of the Madras
Observatory of 13° 4’ 8702 is arrived at, which may be accepted as final.

TIDAL AND LEVELLING OPERATIONS.
No. 25 PARTY.

380. The direction of these operations remained in the hands of Captain
C. C. D. Morice,
Personnel. R.E., until 15th De-

Caplain S. G. Burrard, R.E., Ofig. Superintendent, 2nd grade. in charge from cember 1896, when

December 16th, privilege leave from gth July to September 28th having applied to
and from October 14th to October 22nd. revert to home
» C.C. D. Morice. R.E, Deputy Superintendent, 2nd grade, in

charge up to 15th December. service he was suc-

M. G. Belcham, Extra Assistant Superintendent, 1st grade, in charge from  ceaded by Captain
gth July to 22nd Octaber. .

» E. J. Connor, Extra Assistant Superintendent, 4th grade, S. G. BU”ard, R.E.

. 1 l}i)onrlla. Cer. SublAss Suoerintindent Mht gradde- ined and Captain Burrard took

» ). jan;i;r;'r, ub-Assistant Superintendent, 1st grade, joined 2n lhree months pl’iVi-

lege leave from July

Survey ors, ete. gth, .]\/ll‘. G. Belcham

holding charge

Dhondu Venayek, Venayek Narayen, N, V. Aple, 3 Nalive Mechanics, e i N
15 Recorders and Computers. d}]rlllh his absence.
The staff has been

strengthened during the past year by the addition of a Sub-Assistant Superin-
tendent.

TipaL OPERATIONS,

381. The recording of the tidal curves by the self-registering tide-gauges,
their reduction and the publication of the tablesof predicted tides have continued
as usual during the past year. In order to present the scheme of tidal opera-
tions in a connected form a complete list of the 41 observatories is given below :
of these, twenty-six have now been closed on the completion of their registra-
tions, twelve continue working and three are to be opened during the coming
winter. The seven stations, the names of which are italicised, are permanent
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stations, whilst the others are minor stations at which only five years registrations
are required :—

STATIONS, A“lt";ﬂzﬁglm mg}'['l%:igé';nt! cllzzit:;ag( °gi§?,§_" REMARKS,
observations, tion. observations. | pon o
1 | Suez ‘. . . . .{ Automatic 1897 Still working| ...
2 | Perim . . . . Ditto “:g(l)s open in
3 | Aden . . . . . Ditto 1879 Still working| 17
4 |Muscat . . . .| Dito 1893 Ditto 4
5 | Bushire . . . . Ditto 1892 Ditto 4
6 |Kurvachee . . . .| Ditto 1881 Ditto 16
Hanstal . . . . Ditto 1374 1875 1
8 | Navinagar. . . . Ditto 1874 1875 1
9 | Okha Point . . . Ditto 1874 1875 1
10 | Porbandar . . . .| Personal 1893 1894 H
10A| Ditto . . . . Automatic oo Wit open in
. 189S.
51 | Port Albert Victor (I{4thid- | Personal 1881 ! 1882 1
wir),
1A Ditto ditto .| Automatic May open in
18¢8.
12 | Bhidvnagar . . . Ditto 1889 1894 5
13 | Bombay (Apollo Bandar) . Ditto 1878 Still working| 19
14 | Bombay (Prince’s Dock) . Ditto 1883 Ditto 9
15 | Mormugéo (Goa) . . Ditto 1834 1389 [3
16 | Kdrwsr . . . . Ditto 1878 1883 5
17 | Beypore . . . . Ditto 1878 1884 6
18 | Cochin . . . . Ditto 1886 1892 6
19 | Tuticorin . P . Ditto 1888 1893 5
20 | Minicoy f B . . Ditto 1891 1896 5
21 | Galle . . . . . Ditto 1884 1890 6
22 | Colombo . . . . Ditto 1884 1890 6
23 | Trincomalee . . . Ditto 1390 1896 6
24 | Pimban Pass . . . Ditto 1878 1882 4
25 | Negapatam . . . Ditto 1881 1388 6 The year 1588;-85
is excluded.
26 | Madras . . . Ditto { Rexs?asﬂed 1B9e lo} 12
1895 Still working, 2
27 | Cocanada . . . . Ditto 1886 1891 5
28 | Vizagapatam . ' . Ditto 1879 1885 6
29 | False Point . . . Ditto 1881 1885 4
30 | Dublat (Saugor Island) . Ditto 1881 1886 5
31 : Diamond Harbour . . Ditte 1851 1886 5
32 | Kidderpore e Ditto 1881 Still working| 16
33 | Chittagong e Ditle 1880 1891 5
34 ; Akyab . . . . Ditto 1887 1892 5
35 ;: Diamond Island , . . Ditto 1895 Still working| 2
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. Date of Numb: N
Automatic or Date of umber
. | commencement in ol years of]
STATIONS. obI::rr\sr:‘t‘ilLs. of oh-erva- obcsl:r‘::;'l!i;’rf: °h'“°’r"": Rewangs.
tion, o tions,
[ _
1880 1881 1
36 | Elephant Point . . . Aulomalic{ Restarted 6
1584, 1383 5
a7 Rungogn . . . . Ditto 1880 Still working 17
28 | Amberst . . R . Ditto 18% 1886 6
10 | Moulmein . . . . Ditto 18% 1886 6
40 | Mergui . .. Ditto 1889 1894 5
41 | FPort Blair . . . .. Ditto 1880 Still working! 17

No observatories were closed during the year 1896.97. In 1897-98 it is
intended to dismantle the observatory now existing at Muscat and possibly also
that at Bushire, and to open new observatories at Perim, Porbandar and perhaps
Port Albert Victor.

38z2. In addition to the automatic ) registrations made at the stations
enumerated above, personal tidal obse'rvalmns to graduated staves were taken
daily at the following closed tidal statlons,_vizﬂ. Bhé\'naga.r, Cochin, Tuticorin
Colombo, Chitlagong, Akyab and Moulnjem. These:- readings were noted with
the object of comparing the act_uz.l heights and times of high and low water
with those predicted in the Tide Tables. No such comparisons have ever been
made at Okha Point, Mormugdo, Karwir, Beypore, Minicoy, Galle, Trincomalee,
Pimban, Negapatam, Cocanada, Vizagapatam, False Point, Dublat, Diamond
Harbour, Elephant Point, Amherst and Mergui since their observatories were
closed, and it is not known if the predictions stll continue accurate.

383. All the tidal observatories but three were inspected during the past
year either by Captain Burrard or Mr. Belcham; the intended inspections of
Kurrachee, Muscat and Bushire being stopped by the stringency of the quar-
antine regulations. Noone of these stations however particularly needed inspec-
tion, and all will be visited early this season. Portable meteorological instru-
ments were taken on the tours of inspection and compared with those working
locally.

384, The tidal observateries have all worked satisfactorily with the excep-
tion of Diamond Island, where the registrations from the 21st January to the gth
March were irregular and incorrect, owing to the pipe and sluices being choked
by barnacles. Free communication was eventually restored by inserting iron
rods set with gimlets, butitis doubtful if the pipe will remain clear for any
length of ume.

The observatory clerks have performed their duties well, and the Port
Officers, Port Engineers and other officials at the various stations have co-oper-
ated heartily.

383. The reduction pf the obse.rvatio‘ns has made good progress during the
year, and the usual work in connection with the timely issue of the Tide Tables
for 1898 has been satisfactorily got through.  The Tide Tables now contain the
predictions of high and low water at 37 ports.

The number of tides at present subjected to analysis is thirty-three, namely,
10 semi-diurnal tides,
7 diurnal tides,
7 over-tides,
4 compound tides,
2 fortnightly tides,
1 monthly tide,
1 six-monthly tide,
1 annual tide.

There is also a 1g-yearly tide, but this has not yet been investigated at any
of the Indian stations. At Professor Darwin's suggestion it is now proposed to
evaluate the tide with a period of 427 days. Chandler, the American Astro.
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nomer, has shown that there is a movement ol the earth’s axis of rotation round
the pole in a small circle with a period of 427 days, ard this change in tne axis
of rotation must produce a tide of that period. There are very few places in
the world in which tidal observations have been carried on [or a long enough
time and with sufficient accuracy for the investigation, but the observations at
two or three of the Indian por:s are well suited for the purpose.

386. In the lollowing statement are summarised thke errors in the predicted
heights and times of high and low water for the last three years.

Percentage of time predictions within 15 minutes of actuals :—

|
’ H. W, } L W, ‘ H. W, i L W. |H. W. ‘ L. W.

[
! 1894. ] 1893, q 1896.
|
|

SITUATION AND NUMBER OF STATIONS. |Automatic.

Open Coast 10, . . ’ Auto. I 63 | 62
Riverain 2 . . . . Do. |

Percentage of height predictions within 8 inches of actuals :—
Open Coast 10, . . . | Auto. | 95 ' 92 96 S3 ’ 6 ' 95
Riverain 2 . . . .l Do. | 66 42 74 47 63 | 42
Percentage of height predictions within one-tenth of mein rangs at
springs :—
Open Coast 10 . . .| Auto. ( 97 [ 95 | ot | 8 | g4 90
Riverain 2 . . . \ ~ Do. 83 J ¥7 ‘ 74

80 94 84

38%. The station at which the predictions are most inaccurate is Bushire
and this it may be remarked is the only Indian tidal station situated in an inland
sea ; it has however locally a very suitable site, on the open end of a peninsula
unencompassed by shoals or islands, and the inaccuracies referred to must be
attributed to the sea level of the gulf being irregularly affected by winds and
pressure. [t can hardly be questioned that the tide at Bushire is derived from
the primary tide of the Indian Ocean: the Persian Gulf has an area of only 70,000
square miles and a depth never greater than 250 feet, and its waters cannet be
directly affected by the sun or moen. In Lake Michigan, which is somewhat
smaller than the Persian Gulf, the tidal range is only 13 inches and in the Mediter-
ranean which is ten times as large it is only 12 inches, whilst at Bushire it is 48
feet. The anomaly however exists that the age of the tide at Bushire is less than
at Muscat and that spring tide occurs at Bushire before it does at Muscat, al-
though the tidal wave as shown on the cotidal chart reaches Muscat 12 hours
earlier than Bushire. Attendon is drawn to these peculiarities at Bushire as it
may be founid advisable this winter, if the predictions prove again inaccurate, to
postaone the closing of its observatory.

Percentage of time predictions at Bushire within 15 minutes of actuals :—

1595. 18y6.
H. W, L.\, H., W, L. W.
Open Coast Station . 45 41 58 44

Pcrcentage of height predictions within 8 inches of actuals.

| 1895. | 18g6.

FOHL WL ’ L. W, ‘ H o w, = LoW,
. So 54 77 . )
Percentage of height predictions within one-tenth of mean rangc at springs :—

Open Coast Stati n . .

1805,
L. \V.

!
) H. W,
. 4s

1896.
H. W. L w,
(¢ 73 ] 62

Open Coast Station . . .

388. The tides of the Red Sea, another inland sea, are not well understood,
and are now about 1o be brought under investigation.  An cobservatory was
opened at ~uez in March 1897, and observaltions will be commenced at Perim in
January 1898 The primary tide of tne oceanis apparently only felt at the
southern end ol the Red Sea : in the Straits of Bab-el-Mandeb there is a tidal
range of about 7 feet, 70 miles northi of Ferim it is only 23 feet, and at some
places stili further north it is imperceptible. At Massowah, Suakim and Jeddah
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a single tide a day of about 18 inches at springs is said to have been observed,
but at these places and throughout the northern half of the Red Sea the level
of the water will vary by as much as 3 feet according to the force and direction
of the prevailing wind, and in the presence ol this peculiarity but little weight
can be attached to the result of a few tidal observations made with no pretence
to refinement. As an example of the extent to which the tides of the Red Sea
may be masked by the effects of wind, it is only necessary to mention the Dza-
dalus shoal in latitude 24° where the steamers ‘Carnatic’ and ‘Dacca’ were
wrecked : from December to March during the strong southerly winds this
shoal is under water at all periods of the tide, whilst throughout the summer it
remains perfectly dry, the change of sealevel being dependent onseason. The
Guif of Suez is believed by nautical men to have a tide of its own; the moon is
supposed to raise a wave in the Red Sea south of the Sinai Peninsula, and
this wave advancing up the shallow narrow gulf has an enhanced effect
at Suez where the tidal range of 8 feet is greater than at any other place
in the Red Sea. The age of the tide when deduced from our obscrvations
will show il this theory is correct. The influence of the Red Sea tide is not felt
in the Suez Canal north of the Bitter Lakes. At Suez the flood stream lasts
seven hours and the ebb stream five hours, a difference said to be dueto the
evaporation from the broad surface of the Bitter Lakes,

389. The Tidal diagrams for June 12th were closely searched for marks
of the great earthquake: at Kidderpore the first effect of the earthquake was
to cause the level of the water to fall one inch between 4-53 P.M. and 4-35 p.m,
Calcutta time. At 4-55 P.M. there was a sudden rise of half an inch. For the
next five minutes the change in the water-level was normal, but at 5P.M. a
series of oscillations commenced, the surface of the river alternately rising and
falling three inches a great number of times, in rapid succession.” After the
first three minutes the range of these vibrations did not exceed one inch, and
their intervals of recurrence became longer, the undulatory period being per-
haps as much as a minute, till at §-21 P.M. the commotion ceased. From 5-21
P.M. to 5-54 P-M. the water-level merely underwent its normal tidal change; a
slight agitation then appeared again, but this subsided at 5-56 P.M,

The earthquake made no impression on the tidal diagrams at Port Blair,
Diamond Island, Madras or Bombay. At Rangoon a slight perturbation is
indicated on June 12th at about §-5 .M. Calcutta time, but that it was caused
by the earthquake, is very doubtful. Chittagong is the port that probably wit-
nessed the greatest disturbance of sea-level, but its tidal observatory was closed
in 1891.

SPIRIT-LEVELLING OPERATIONS.

390. The tegular levelling operations were carried out by Mr. J. Bond who
had been instructed to continue work on the great line of levels that is to cons
nect Vizagapatam and Allahabad. .

The portion of this line between Bildspur and Rdipur was completed in
1891-92, that Letween Rdipur and Potanghi in 1895-96 and Vizagapatam had
been connected with Vizianagram in 1894-95. A gap of 6o miles between
Vizianagram and Potanghi had been left unfinished in May 1896, and the north-
ern gection from Bildspur to Allahabad had not been touched.

391. In November 1896, Mr. Bond alter first connecting the two ends of
the Vizagapatam Base line with the main line of levels, proceeded to observe
from Potanghi to Vizianagram. This work in four weeks he completed and
direct connection was thus established between Vizagapatam and Bxl{lspur.

He then moved vid Calcutta to Bilispur and commenced operations on the
northern section. After three months work here, he closed hi.s field season at
Katni on May 11th, 1897, by which date he had exlended the line from Bildspur
to within 150 miles of the terminus at Allahabad.

Branch lines were carried to five principal stations of the East Cpast and
Bilispur Meridional Series and to the several shafts of the Umaria Colliery,

392. The total rises and falls of the country levelled over amounted to
12,818 feet, and the total outturn which is very creditable to Mr, Bond was
291} miles of double levelling.

The instruments were set up at 3,239 stations, and the heights of 23 embed-
ded bench-marks, 298 ordinary bench-marks, 72 Railway bench-marks, 8
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verificatory points and 5 stations of the Great Trigonometrical Survey were
determined.

Accepting the value assigned by the Trigonometrical Branch office to the
embedded bench-mark at Rdipur, the error generated in levellng from Vizaga-
patam to Rdipur, a distance of 358 miles is 40’029 of a foot.

393. During next field season Mr. Bond and his detachment are to be em-
ployed in revising the triangulation of the Giro and Khdsia Hills for the pur-
pose of ieasuring the changes which it is believed have been caused by the
earthquake, and the levelling operations will be held in abeyance,

394. In addition to the regular depa:tmental work of the tidal and levelling
party, a considerable amount of extra work had to be undertaken in order to fur-
nish other departments and Local Governments with information applied for by
them.

395. Therecess office of this party at Poona was visited by the Surveyor-
General in September 1397. The annual inspection by the Superintendent of
Trigonometrical Surveys was carried out in October 1896.%

*Captain Burrard reports most favourably of Messrs. Bejcham, Connor and Barker and Surveyor
Dhondu Vinayek in thetidal division, and of Mr. Bond and Surveyor Vinayek Narayen in the levelling
division. The stali of mechanics, sub-surveyors and computers are reported to have worked well.



PART II.

Summary of the outturn

of work of the

TR TRIANGULATION, SPIRIT-LEVELLING
OPERATIONS,
DR ENE: | Szcowpamv. | Teriawy, = g
. : a |23 2! . 4 |8
z €3 £ 1252 £ | g < | 8 |E [3
SCALE OF & . EE € gzl % 5 2 4 < 5 -E'ti “
Sea 4 gl = ] € v .
SURVHY, - LOCALE OF FIELD OPERATIONS I g 5% E ) g £ k- £ k] 2|2
. ¥ 2, wk - T = o = [ o|.2%
5 Eso g L% w | M € E s (%
“ 23 e |EEl2 | € 54| 5| 3 Bl |eE|ey
ZE < |81 E w |58 B % | B & |23]5%
£.2 o € © l 5 g - s . = aglcy
a S |25l 5 |fg| B| & | B| % |Eil%
< &gl & (% s | & Ew | g0
. e A i i o el & =
Inchesto a
mile.
105°6 Rangoon Town . . oo o e | e . vee | owe
53'8 7 Do, do. . . o " o | e o " .
Tortat . . ‘ . v Lo o
NN, SRR S SRS S S
- " e i i - T
66 12 | Korrachee City s o oo l : vee | e | em .
- T !
32 4 | Midnapore . . .- . e e
! Kheri . . s - m v .
16 2 ¢ Shahjahanpur . o e . . v v | o
i Pilibhit . o . . e e |
( Shwebo . 12 oe cor | een . . . ORI
( Yamethin . S ‘ . v e I TS [ VR YT
| Katha . . .| 10 | b D Ve | wne | ons
- Upper Chindwin B i P b S N N
3 . Myingyan . o P Sy e v “ "
Minbu . o e P A T R SR I A IS
\ Mandalay . . ol e w o ‘ . - . . TN TR
Lower Chindwin ol 15 [T T ee " . e o
! Noakkali o] e . l . [ OO R T N
MuzafTarpur . . T A . - . e | e
41 Saran . . . . . - ' wor | een
. Darbhanga . of e we |l we |l o . -
i Monghyr . . .1 20 . S P . .- U o
~Pegu . . of e H o . .- - .
7 { -Toungoo . . e | 5486 o . e b . It
! Gonda . ol . | e [ N JUPNN (P IO O R
8 " Meerut . ol oee o veo | e e . . . . . .
Bareilly Y T IO ROV I I oo | -
Bijnor . . i P e | s N s o
15 Baluchistan P g 5 JUS [RUR VO IORE RPTIN HETTIR RO N
17 | Bomlay (Forests) Ao - .. vee | ane .
, i Nagpur and Wardha | ... - P . . .
- Bulaghat . . .l 30 . . . FPTS BT -
8 ) " Seoni o e - s T " . .
‘ S & ;! Chhindwara , I . vee | e .. . [STSN TR IPTY
D Rem ! : Raipur . i .- T e ™ " "
* Saugor . ol . . .- . - . el
“ Meerut . . .| 33 .. . - . . .
2 Lalitpur subdivision N “ . wae | ae . .- [
2 z Bahraich . . I . . " . N . wes |
& Sila_pur Alluvial Mahals .| ... " . R . . e [ e
o Shajahanpur . o] e .- . o e . . |
e s
K Kheri . .| 40 . e | o | SN T PO et
I Dareilly o . . vee | vee . . vl
y
TotaL [ ™ R R l o
1
_ ___ S W DA SR (R A S SN R, P
I | . \ | :
12 i 15 Baluchistan . B8&6 (1,940 323 (34 102 42 (0121,527 ¢C a6l .. .
L O |”| _
8 ! 3 |Kama. ., . .|.. e L Lot e L o] e e | e e |
17 | Bombay (Forests). o 7 11,376 | o 37 |80 | 03 310} 03 ., ||
N —
I ToraL o] an e | 1,376 | ... 37 e | 210 ] e | e ] e
|
. — | SR S D IO RN U U
6 ‘ 15 | Rawalpindi Jdast e TR R IR " e | o .
e ———— = =




Field Parties during the year 1896-97.

15

s

L 23

TABULAR STATEMENTS.

TRAVERSING. DETAIL SURVEY.
T e TTe . 5 .
I:; = -% o .3 o = 9
2 - 5 8 -4 g bt =
b Zd E.g 5 e = 2 S
= 2?2 € ) = s E E
- 2% | 58 ] g 2 c
3 S . =8 £ 2 &g 8
< Z g Pe S < S £
A I N I R
| | . 13
1 z
} 525 2,580 { 10 0-6{ 4.23 - 23 Lo
525 | 2,580 | e 5°96 l 105 19
| .
331 . 1’41 10 ..
— e R e B
4 225 | . L 3 31 8
1,600 21,803 4| 063 - “
237 5,165 4| o066
1,168 18,834 4| 065
. 46 .- 3y 2z
16 247 | 56 26 34
186 12,793 | o5 | 046 | 229 <84 | 616
46 2,420 129 388 317
831 19,014 o'z | o026 781 2,033 782
151 763 ) o4l o35 57 .- 131 | 162
e R T 2 | 3 7
482 10,080 | 003 042 e
226 1,569 ' e b 233(b)l . 447 66
2 1l 2 Lo, 2
60 1,050 ! 235 (t\l! we 1384 | 385
a7 12,886 385 (fl’)~ v | 2,407 | 661
P - 1 e 2
1r 214 l 2| 13 450 ‘ v 11,244 188
679 11,029 ° 5| c'4 9 1oL 328 20
1,004 16,452 | 4| oz T
175 1,675 | 71 o34 \ .
744 11,776 ! 3] o9 .
403 7,326 | 2| or R
802 \ 3] 10 o .
- o 33 8 42
: 42 25 22
N ;o . 35 83 oee y
RO B 41 .
L T . .
|‘ . W loag .
T . 593 o 479
| 501 . 224
. e " 914 | ., . 40
R . 62 . 47
I oee So6 . 1,184
- b . 735 654
5 . 694 e 957
8,188 [153,970 1 .. 7,426 e |9.90 | 7.447
— . e B U
o - 56 358 36| ..
e [ S _l N
o 2 406
e e e 168 197 70!l ..
. 179 | 70 .
. e - 21 148 |imsitu] ...

75

RECORD-WRITING.
e
B = |
o E .
2 i = ]
‘h £ i ES (L2
& g [
& 4
3 < |
[
- 7,084(a)
TR P 21,118(a)
P B 1. 1.3
. —_—
1 b
S
o2y 3 ! 8 ! 7,860
|
. _<f___ ‘.
574 Lo 5.053(1)
3’42 e e 10,551(r)
055 [T 267,235(¢)
033 | e | | 225,535(
218 Lo 230,161(a}
074 . 49,940(a)
0'z0 ere 6,783(«t)
1".1.1 ..3'4 43 48,342
085 2 2 661
0’32 210 | 330 412,843
32 545 | 638 'r 1,091,765
234 ; 2 232
056 ... | .. | 206,490(a)
T 73,680(a)
cnl
[
)
-
R R
[
]
09 ( Sor | 616 <31,861
2'4 SOT | 224 | 129,353
07 841 1 638 (1,002,471
I 62| 471 25000
[o}:] 806 i 184 614,257
0'9 755 | 654 500,312
o7 515 i 724 | 464,691
R
e [5:123 l,.loz £.940,136
P |-
(TYY o I e
j .
]
T

REMARKS.

(a) Fieldsmarked (a) are of
detail survey, and not of
record-writing.

(8} Includes 33 villages =
146 square miles of topo:
graphical survey on 16*
scale,

(c) Includes 55 villages =

y 25 square miles of t:-
pographical survey on

16" scale,

(d) Includis 23 villages =
40 square miles of to-
pographical survey on
16” scale.

(¢) This includes the tijan-
g.:.aluo'l done tor ¢-inch
survey in Rawalpindi.

(/) Includes 1,041 square

miles done for  4-inch
Survey. Ercludes 141
square miles of triangu-
lation done in Suiat
which has not yet been
computed,

(g} Includes 1osquare miles
donz  for e S-inch
scale.

() The triangulation in-
cludes that don: for tha
2" detail saivey,

(£) Includes 191 square
miles of lovest blocks,

J) Includes 623 square niles
of Iraversing done for
2" detail (opa"mplncnl
survey.

&) Incindes 41 square miles
ol rermvey ol Sittang
River,

(1) One bundred and fifly-six
square w.iles of overlap
not incinded in calcolats
ing cost rates.

(1) Includes 236 square miles
of averlap survey.

(1) Includes 454 square miles
of overlap and riverain
survey,

(o) Includes 277 square miles.
of overlap rurvey.
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Summary of the outturn cf work of the *
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Field Parties during the year 1896-97—(contd).

77

TRAVERSING.

DETAIL SURVEY .

RECORD-WRITING.
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" . . 178 210 52 . .
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1,671 30| 046’ 171 23 110 .
33 1,113 6o 97 227 72
49 | 3034 38 ; .
1
] 1,257 | 27,207 | 4.563 2, 338 v o .
199 689 : 199 43 8 . "
20 6 . - .
e a3z | 2zser| 37| o 623
. (J SO . -
. 3t 635 | 30| o6 193(%) 3 6| ™ -
] 3635 | 14736 31| o9 3,244 20 gy “
23 735 Légt | 1y | oy 912 14 114
- ' 106 56 1 2q .
o i,
we | 60231 40,352 1 ] i,-,?,47 Poaig| 8
s . " : ! ‘161(7")‘ 59 m situ| e R . " e
. .. w1 Lhgo(e)l 70 49| .. .
30 . - res 1 835 ’ 30 } 163 . . . ..
. “ . 2137(0) 39 "fusitu| .. . .
. “ Soa 160 l’ do. e - "
" v ,_,74 212 T
v v . 700 c'3 e
- - em— . T B _ [ JESUSE S,
i
- O IR S X1 O T O
5 » e b 3543 . .
. T s | T o
.- 67.ceo
37
15,777°25(2,24,665 | ... ;|,04.987'37 li,l60| 7,482 | .. 5,126 | 5,110 | 59,76,198




PART II.

Statement showing the cost-rates of work execuled by th,

Numler

ol

party.

COST-RATE PER SQUARE MILE IN RUPESS.

Natore and locale ol held operations.
i Triangu-
lation.
|

10
11
12

15

18
21

14
17

19

Forest Survey
Branch.

i
i
1
i
|

R

Traversing.

Topographical Surveys. |
Goalpara and Kamrup . . . 29'3
Upper Burma . . . 14°9) .
Ditto . B o 97
Sind . . . li 91
12'=133'31
Baluchistan,  Rawalpindi, ; 6"= 280 } 146
Persia. c1'= 925
Himalayas . . . ‘ 29'7 .
Upper Burma . 1251 e
!
Forest Surveys.
Nt
Madras . . . . 23"t
Central Provinces, . . 74 (177
Bombay . . . . 74 ' 81
e
Madras . . . 17°4
Lower Burma . e 818
(| Balaghat and Seoni . .
Chhindwara . .
l Nagpur and Wardha .
| | Raipur and Bilaspur .
4 Saugor, Jubbulp-re, and Mandla
| | Chamba . . . . .
Tenasserim . . . 771 2971
| Yamethin (Pvinmana) . . 45’1
\! Ruby Mines . . 77 334
Cadastral Surveys.
[ Shwebo . R .
|| Yamethin .. - 596
‘ Katha . . . . e 061
3 Upper Chindwin , . . . 856
| Myringran . . . v h7'7
{ | Minbu . . . .- | 549
| | Mandalay . . . "
\| I.ower Chindwin . . . . 62°1
Noakhali . . . . . 32'1
Midnapore . . 988
Saran . . . . . | e
Darbhanga . B . v £4'3
Pegu and Toungoo . . e 639
Traverse Surveys.
' Shahjahanpur f 337
{; Kheri . . . . 13’7
. Pilibhit . . . . 37
{ i Mecrut, Bareilly and Bijnor . 1
Gonda . . . . 30'6

Detail survey and preparation of maps on scales of

v

;
|
o) —_
: |
I R! R|R| R R R| R
oo | eve | e | 4377 e e .
vl e [3U8] v | e T )
vee | e 146731 . : - .
. o | e | 1472 . ] .es
w42 7O 15T . i 150 L
wr [ e |48 9330 ]
135 ol 21m3) e . .
o
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e b 7050
" 77'6 [ 135'7
. |
. N §5.4 b
- . 51'13 1698 ¢ ..
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1614
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1043
1304
1243
749
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1508
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several Field Parties during the year 1896-97.

Costorate per CogT+RATE PER SQUARE MILE IN RUPEES,
acre 1n annas,
Total cost,
inclusive of
charges for
Cadastral sarvey, Completion of instruments
mvcring, | Sute |l | ameiarre |8 et
detail sur\';c’y embedding, (Khanapuriy), Cstatistics,:lc.
and mapping.
Annas, R ~ P R
79,540(a)
92,317
e o " 1,23,061
- . 94,683
. . 1,38,103
63,826{c)
.- 89,383
. . 78,904
e 89,135
82,337
87,782
" 114,234
" 12,853(d)
10,262(¢)
9.097(/)
. 13.330(¢)
15,161(/4)
o ros 9,731
“ " 16,340
. v 21,728
s “ o 18,685
403 108 7,923
3'36 4'8 5,415
4'26 e 69 17,739
540 87 21,883
480 .- 83 163,199
325 “ 43 12,832
188 4's 159
- 29,042
303 25 36’5 220 zo,Sgo(Q
10°04 Voo 199'3 2,070( /)
3's5 630 656 60,897(4)
331 o5 43°5 440 1,30,235(7)
537 53 1,98,796(m)
. . 6,437
34 ,
34 o 43,461
3'4 e 31,726
e 14 .ur 33,825
29 e .- 33,654

Raeuargs,

(@) Includes R3,552 expended on demarcation. Four par
cent. for instruments have been added to Rzi,Go,
expended on Cachar revision survey, or ¢adastral map-
ping, statistics, ete,, ¢l Goalpara, Kamrup an- Sylhet,

(6) Includes R4,8:8 expended on Karenni Boundary Survey
and R31,511 expended on 4” survey,

(¢) Includes R9gSy expended on survey of the Town cf
Nahan; Rz33 on th: revision of Simfa Municipal
map; R2,965 on the instruction of soldier surveyors and
pupils; and R12,701, on arrears of mapping,

(d) Inclusive of the iG.inch work done in these districts—
22 square miles in Sconi and 35 square miles in Bala-

ghat.

(¢) Inclusive of the 16-inch work dome in this district—
41 square miles.

(f) Inclusive of the 1G-inch work dona in this district—y:
square miles.

(g) Inclusive of the 16-inch work done in this district—10
square miles; also R3,042 for levelling at Réy per

mile.

(%) Inclusive of the 16-inch worle dune in this district—y7
square miles ; also R1,224 lor levelling in Saugor.

(1) Includes Roo cxpended on completion of Backerganj
records.

(7) Includes R169 expended on revision survey in Orisea.

1£) Includes K3,314 extended in bringing up arrears of
Champaran records.

(1) Includes Rg,002 expended on Monghyr records; Ry,3585
on Mozaflarpur records; Rs0t on Gava records;
R1,527 on Palamau records and Ry74 on Singhbhoom
records.

(m) Includes R40,031 expended on survey of Rangaon Town ;
R3,344 0n revision survey in district Thaton. The
rate of 2-inch detail swvey i3 for District Thaton only.
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PART Il

THE OPERATIONS AT THE HEAD-QUARTERS OFFICES.

396. These Offices comprise—

(1) The Head-Quarters Offices at Calcutta.

(2) The Trigonometrical Branch Office at Dehra Dun.
(3) The Drawing Office at Simla.

(4) The Forest Survey Branch Office at Dehra Dun.

A description of the work carried on in each office is given below :—
[.—HEAD-QUARTERS OFFICES, CALCUTTA.

SUPERINTENDENCE, CORRESPONDENCE AND ACCOUNTS.

Supevintendence,

Major-General C. Strahan, R.E., Surveyor-General of India.

Colonel ). E, Sandeman, 1.S.C,, Deputy Surveyor-General, in charge Revenue Branch “up to 18th
April 1397,

P Congel M. W. Rogers, R.E., Assistant Surveyor-General up to 3rd February 1897.

Lieutenant-Colonel J. R. Hobday, [.S.C., Assistant Surveyor-General from 4th February 1897 and
Officiating Deputy Surveyor-General in charge Revenue Branch from 1gth Aﬂril 1397,

Major F. B. Longe, R.E., Officiating Assistant Surveyor-General from 3oth April 18¢7.

Mr. T. A. Pope, Personal Assistant tothe Surveyor-General up to 3oth April 1897.

Mr. T. W. Babonau, Registrar.

Correspondence. Accounts.

Mr. T. A. Milne, Head Ansistant. Mr. C. O, Gray, Head Clerk.
»w G. C. Walker, Head Clerk. Babu Rajkrishna Mukerji, Clerk.
Babu Kalipodo Baneriji, Clerk. Mr. E. A. Bonnaud, "

» Banimadhub Banerji, " Babu Hem Nath Dutt, "

,»  Chuni Lal Dey, . and seven others.

» Durga Narayan Ghose, "

,» Rambkristo Chunder, "
Mr. H. E. D’Cruz. ”
Babu Gopal Chunder Dass, "

,» Kali Kristo Chunder, o

and twelve others.

397. The general direction of these offices remained in the hands of
Major-General C. Strahan, R.E., throughout the year. The Revenue Branch
Section was under Colonel J. E. Sandeman. L.S.C., up to 18th April 1897 and
thereafter under Lieutenant-Colonel J. R, Hobday, 1.S.C. The General and
Topographical Branch Sections were under Colonel M. W. Rogers, R.E., up to
3rd February 1897, under Lieutenant-Colonel ]J. R. Hobday, I.S.C., from g4th
February to 2g9th April 1897, and under Major F. B. Longe, R.E., from j3oth
April 1897 to the close of the year. Mr. T. A, Pope held the office of Personal
Assistant to the Surveyor-General up to 3oth April 1897.

The Assistant Surveyor-General reports as follows :—

Mr. T. W. Babonau, Registrar, performed with credit the duties connected with the general superintend-
ence of the office.

Messrs. Milne and Gray, especiallfr the [atter, have carried on satisfactorily the duties of their respec-
tive posts. The Native Clerks have also done well, and among them may be specially mentioned Babus
Banimadhub Banerji, Chuni Lal Dey, Rajkrishna Mukerji, and Ram Kristo Chunder.

The Officiating Deputy Surveyor-General reports that in the Revenue Branch Office Mr.*G .C. Walker,
the Head Clerk, and Babus Kali Podo Banerji and Nerendro Nath have continued to give satisfaction in
the discharge of their duties.
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DRAWING OFFICE,

398. The drawing office has been under’ the superintendence of Mr. A, E.
Spring throughout the year under report. Mr. L. J. Pocock held the post of
Chief Draftsman up to the 16th May 1897, when he was relieved of his duties by
Mr. W. Stotesbury.,

SECTION I.—GEOGRAPHICAL, DRAWING, AND COMPILATION,

399. During the year under review the two sheets 3 S.E. and 3A.N.E. of
the South-East

Personnel. F_'rontier series, men-
Mr. L. J. Pocock, Chief Draftsman up | Mr. P. L. Causley, Sub-Assistant tioned in paragraph
to 16th May 1897, Superintendent, 3rd grade, [rom 3rd 481 of the |
Mr. W. Stotesbury, Chiel Draftsman, Aw 1897. . e last An.
from 17th May 1897 (sub. pro | Mr. .]Gn;/zlen, Draftsman, nual Report, as
tem.). » A.]. Musgrove, , bein in
n I B Adels, " weregSLiS géO%l'ess,
Extra Assistant Superintendents " i g g":da"" ” he ¢ pe Jae for
and Sub-Assistant Superintendents | " - -Rade{nan. "” the L9mp1etlon of the
on duty. n A J. Rodrigues, , up 0 headings and f
14th Mareh 1897, £ oot-
Mr. A. ]. Wilson, Extra Assistant | » A. J. Wilson, Draftsman. notes of the maps of
Superintendent, 1st grade, from | » C.L. Green, " (sub. the Madras and
1gth July to 1st September 1897. pro tem), from 15th March B F n
Mr. T. H. Rendell, Extra Assistant 1897. urma Forest Sur-
Superintendent, 3rd grade, from | » E.A. Knight, Draftsman. veys submitted b
20th November 1896. the field . y
Mr. J. A. Barker, Extra Assistant ) parties, as
Superintendent, 4th grade.A Natsve Draftsmen. these were urgent]
Mr. G. E. Parker, Extra Assistant : .
Superintendent, 'sth  grade, from | Babu P'ull\-/ll-la Ch?lnt;]‘ra Sen. reguxred b)' the dis-
23rd October 1896, Munshi Bleutyutial trict officials. For
Mr. E. P. S. Hill, Extra Assistant ” ‘ : . the same
Superintendent, 6th grade, from Babu l%]:u';\t. gharl:}:lrz;lCMhatkt;rje.e. reason the
aath November stge, " Seboihanara Samane Brogress of the
Mr.eriS';li)n.dl:lnat:il;:;:,grglé-:ssnstant Su- ,,: Sarat Chandra Coomar and 28 eight E-mile maps
P . others. of the same series,

referred to in para.
graph 483 of the last Annual Report, was retarded to a certaiii extent, though
the fair drawing of five of these sheets has been well advanced; the sth edition
of sheet No. 1 of the South-Eastern Frontier series being in course of publica-
tion, whilst sheets Nos. g and 10 of the same series have been published. In
addition, sheets No. 15 N. W,, on the 4-mile, and No. 15 (4th edition) on the
8.mile scale, of the North-Eastern Frontier series were published ; whilst sheets
No. 14 S. E,, and parts of Nos. 23 N. E. and N. W. (in one sheet) on the
4-mile scale of the same frontier, were brought up to date with railway lines and
changes to boundaries.

400. Of the standard sheets of the topographical survey of Upper Burma
on the 1-inch scale referred to in paragraph 483 of last year’s report, No. 314 is
under publication, and No. 358 has been published. A new sheet of this series,
No. 306, was completed at the Head-Quarters Office, and published as a pre-
liminary edition.

4o1. The general maps in hand were :—(i) The third edition of the 32-mile
map of India, which will, in all probability, be published during the coming year ;
(i) A new Canal Map prepared from transfers from the 3rd edition of India on
the 3a-mile scale; (i) additions to the 128-mile engraved map of India ; and
(iv) additions to the engraved map of Western Himélayas, the map of the
North-Western Provinces and Oudh, and the map of the Punjab,

403. The provincial maps of India on the 16-mile scale have all been revised.
The map of Assam for lithography as well as engraving has received additions
and corrections to railway lines, and has been _publlshed; the map of l_3engal,
Bih4r, Orissa and Chota Ndgpur has been similarly treated, whilst this map
and the map of Gujarit have had the hills added in brush-shading for the
engravers; and the maps of the provinces of the Punjab, R4jputdna Agency,
Central Provinces, Sind, and Upper Burma have been brought up to date with
railway lines, roads, or boundaries. L.

403. Four divisional maps and eleven district maps have been under
revision with reference to railway lines, the boundaries, and their principal roads;
and nine new district maps have been completed and published.
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404. Twenty seven standard maps of the various provinces on the I-inch
scale have been published during the year, and sixty-eight have been 1n pro-
gress. Of the former, fourteen sheets of the Central [ndia Agency, the Central
Provinces, or of the R4jputina Agency, were completed to margin ; and thirty-
eight sheets of the same series were In different stages of progress. The
remaining sheets were brought up to date with railway lines, or had the
boundaries corrected from recent data supplied by the different Local Govern-
ments. . )
405. The maps in hand for the Administration Reports of the different
Provincial Governments were forty-one. Thirty-six were completed and pub-
lished, three were in progress, and two had the hills added in brush-shading for
engraving. . .

406. As usual, the sheets of the Atlas of India have formed an important
part of the current work performed by this section. Additions to railway lines,
roads, canals, and changes to boundaries were carried out on fifty-eight sheets ;
additions to names and details for engraving on forty-one sheets; and five

sheets were brush-shaded for engraving. ] ]
407. In addition to the preparation of the indexes for this report, the

keeping

SECTION II.—REVENUE.

408. The ordinary routine work of this section consists in examining and

Personnel.

Mr. G. D. Cusson, Officiating Head
Draftsman, up to 17th Octo-
ber 1896.

W. Stotesbury, Head Drafts-
man, from 18th October to 1st
December 1896,

» J. McHatton, Head Draftsman,

from 2nd December 1896 to
31st August 18g7.

» T. Shaw, Oﬂic1alin§ Head
Draftsman, from 1st September
1897,

Eatra Assistant Superintendents
and Sub-Assistant Superintendents
on duty.

Mr. G. Campbell, Extra Assistant
Superintendent, sth grade.

Government officials and others.

Mr. C. S. Littlewood, Sub-Assistant
Superintendent, 3rd grade, from
3oth June 1897,

» H. W. Biggie, Sub-Assistant Su-
perintendent, znd grade, from
17th September 1897.

Native Draftsmen,
Munshi Abdul Aziz.
. Abdur Razak.
Babu Tincori Sen.
» Bacharam Banerjee.
» Ram Chunder Sen and 20 others,

Surrveyors, ete., om duty.

Babu Rhedoy Chunder Das and 2
others,

up to date of the colouring of all the office copies of maps, and an
increasing amount of correspondence, departmental and extra-departmental,
have also formed a part of the current work of this section.

preparing, for photo-
zincography, the fair
maps received from
the field parties of
the Revenue Branch;
in bringing up to
date and republish-
ing the old maps;
in the preparation of
the index maps for
field parties and for
the General Report ;
in colouring maps
on various scales; in
tracing maps, fur-
nishing plans and
supplying data to

The examination of the field books, traverse,

and azimuth computations, etc., on which the several Revenue Surveys are
based, is also done in this section.

409. The old 1 inch=1 mile maps of district Peshdwar (Punjab) have
been revised as to their boundaries and interior details from the tracings of the
4-inch maps of the Settlement Survey, and have been drawn up in standard

sheet form.

The drawing of the maps is well advanced.

41o. Four sheets in fourteen sections on the 2-inch scale of district Tavoy

(Lower Burma) have been compiled from the
being drawn for reduction to the scale of 1 inch = 1 mile.

16-inch cadastral plans, and are

411. Three sheets on the scale of 1 inch = 1 mile of North-Western Pro-

vinces have been completed to margin from the old
Gurgdon (Punjab) and Bhurtpur State for republicatio
district Jalpdiguri (Bengal), in eight sections, on the scale of
were also redrawn for reduction to half scale, and corrected

materials of the latest surveys.
412. A large number of sheets of Bengal and North-Western Provinces on
the scale of 1 inch = 1 mile were corrected and additions made thereto from

materials either furnished by the latest surveys or su
The old 1-inch maps of district Chhindw4ra and the

Saugor (Central Provinces)

-inch maps of district
nj

am.i two sheets of
2 inches = 1 mile
to date from the

pplied by district officials.
3-inch maps of district

were also revised and corrected from tracings on

M2
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the 16-inch scale of maps received from the Settlement Officers with a view to
issuing a revised edition.

413. Two large scale plans of the cities of Dharwir and Hubli, of district
Dhérwar (Bombay), were published on the scale of 8 inches = 1 mile; and a
plan of Moulmein Cantonment has been redrawn on scale 200 feet = } inch
for publication on full scale.

414. A map of Calcutta, embracing 16 miles of surrounding country on
scale of 1 inch = 1 mile, was also prepared and published.

415. In addition to the above, a large amount of mapping has, as usyal
been done for other departments; a plan of Bareilly City and environs, on scale
4 inches = 1 mile, showing the British position and military operations during
the siege of 1857-58, has been prepared and published on the 2-inch scale for
Mr. Forrest, Director of Government Records. A skeleton map of Sislkot
(Punjab) on the 3-inch scale was also prepared for reduction to the l-inch
scale for the Punjab Government, and also a district map of Hissar on the
scale of 1 inch = 4 miles was republished for the Local Government on special
requisition, A map of district Kdmrip (Assam) on the }-inch scale, showing
the village boundaries and country surveyed cadastrally up to 1892, has been
completed for the Assam Government.

416. The series of special district maps on }-inch scale prepared for the
Government of the North-Western Provinces has now been completed.

417. The traverse computations of eleven field parties working in districts
Tippera, Chittagong, Jalpdiguri, Balasore (Bengal), district Sibsigar (Assam),
districts Bhanddra, Raipur, Narsinghpur (Central Provinces), and districts
Kyaukse, Akyab, Henzada (Burma), were examined. Traverse data, calcula.
tion of areas and such like information has, as usual, been prepared in this
office and supplied to field parties and district officers. Of traverse data 654
pages were copied and supplied, and latitudes and longitudes of Revenue Survey
points of districts Akyab, Jalpdiguri, Bhanddra, Seoni and Bhurtpur State were
calculated. A report on the character, scale, and date of survey of all the
districts in the Lower Provinces, from the commencement of the Revenue Survey
operations in 1830, was prepared for the Director of Land Records, Bengal.
The areas by parganas of 18 standard sheets were calculated, as also of district
Hoshidrpur, of Dharwir City, and of the estates of the Mah4rdj4 of Benares.
The area and cost of all cadastral surveys in the North-Western Provinces for
the years 1872 to 1896 were prepared. The areas of districts Balasore and
Cuttack were adjusted according to revised boundaries. Twenty-nine tracings
of sheets and thirty tracings of village plans were also made and supplied to
district and other officers.  One hundred and forty maps on various scales were
coloured.

A large amount of correspondence has, as in former years, passed through
this office, the number of letters dealt with being 1,317.

SECTION [II.—CADASTRAL.

418. This section consisted of one Sub-Assistant Superintendent, one writer,
six permanent draftsmen and six tracers who were employed in preparing the
original maps of all cadastral surveys for photozincography and zincography. The
maps to be examined are, on receipt of the originals, submitted to a cursory
examination in order to see that the sheets are in every respect fit for reproduction.

419, In the North-Western Provinces the returns for the previous year showed
6,845 sheets of district Garhwél remaining to be published, and during the year
2,06 sheets of the same have been published, so the balance of 3,939 sheets
remain to be printed during next season; of these 400 sheets have been
prepared for publication, i

420. In Burma the publication of the cadastral maps of the following
districts have been in progress :—Meiktila, Minbu, and Sagaing in Upper Burma
and Thatén in Lower Burma, Of Upper Burma 1,597 sheets and of Lower
Burma 609 sheets have been published; in addition to these 13 sheets of
district Thaton have been reprinted, and 642 original sheets have also been
prepared for publication.

421. In Bengal 261 sheets of district Backergunge of Dakhin Sh&hb4zpur
Estate have been published at the request of the Board of Revenue, but the
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remaining 11 sheets of skeleton plots (1 and 2 inches=1 mile) are not

to be printed.

In Assam 191 original sheets of district Cachar were received from the party
during the past twelve months, and 120 sheets of the same have been published ;
the remaining 71 sheets have been prepared for publication ; besides 3 sheets of
district Darrang and 6 sheets of district Nowgong were published during the
same period. Those remaining incomplete are districts Kdmrip (8 sheets),
Sibsdgar (8 sheets) and Sylhet (45 sheets). These are mostly blocks and
waste land, and under existing orders are not to be printed.

The total number of maps passed for publication during the year was
5,737, of which 5,493 were actually printed, 3,912 having been photozinco-
graphed and 1,581 zincographed. At the close of the year there were
remaining to be published 5,285 sheets against 8,916 in last year, showing

a decrease of 3,631 sheets.

SECTiON IV.—BENGAL PROVINCIAL.

422. The cadastral maps dealt with during the year under report were

Personnel.

Mr. T. Shaw, In charge from 1st October 1896, to

a1st August 1897.
» E.P.S.Hill, In charge from 1st September,

1897.
A. B. Smart, Sub-Asst. Supdt., 1st grade.

Babu Sarat Chunder Sen ,, w  2nd grade
from 1st to 31st October, 1896.

Permanent Establishment.
5 Draftsmen,
Temporary Establishment.

6 Computers and Writer etc.
4 Draftsmen.

those of Bih4dr. For Bihdr 9,195 cadas-
tral maps were received, of which 7,523
were reduced by pentagraph to the 2-
inch scale for the compilation of the
standard sheets; the total number of
sheets dealt with in Bihdr reached
10,437, of which 2,914 were received
during previous years. From Orissa
4,864 cadastral sheets were received, but
their reduction to the 2-inch scale has
not up to date been taken in hand. The

same remark applies to 727 sheets of Chittagong district.

423. For Bihdr 12 sheets have been outlined and completed, whilst the
details of 8 more have been reduced. These are well in hand and a number of
publications may be anticipated during the current year.

424. The preparation and final publication of the 2-inch standard sheets
was chiefly confined to the Orissa series. The outlining of 34 standard sheets
was completed ; 56 had the interior details finally examined; 44 were forwarded
to the Photographic Office for reduction; 60 proofs were examined and final
press order for twelve 1-inch sheets was given, This last figure is low, but delay
in publication has been unavoidable owing to the non-return of proofs sent to
district authorities on account of boundary disputes, etc. The outlining of 10
sheets has yet to be dealt with; this will be taken in hand and completed at an
early date. The publication of the remaining Orissa 2-inch sheets should be
completed during the current year.

425. In letter No. 8531, dated 31st July 1893, the Government of Bengal
requisitioned for a special publication on the 2-inch scale of 26 sections
of the Orissa standard sheets containing irrigated areas, 21 sections were com-
pleted previously and 5 sections (in sheets 166 and 193) during the year under
report.

Mr. Spring reports that Mr. Pocock and Mr. Stotesbury in their posts as Chief and officiating
Chief Draftsmen, also Mr. McHatton and Mr. Shaw as Head and,officiating Head Draltsmen, respec-
tively, supervised their establishments most efficiently. Messrs. Barker, Hill and Ewing have also done
very well as heads of the Examining, Bengal Drawing and Cadastial Sections, Messrs. Campbell and
Madras have also done good work. The European draftsmen have been well reported on, especially Messrs.
Green, Musgrove and Sinclair, and of the Native Establishment, Babus Purna Chandra Sen, Sarat Chandra
Chatterji, Narendra Nath Mukherji, Subodh Chandra Sarkar, amongst others, have rendered good

service.
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ENGRAVING OFFICE.

426. Mr. A. E. Spring has held charge of this office throughout the year.
Mr. T. B. Rodger has been on furlough
during the year, and Mr. A. R. Coard has

Personnal,
Mr. A. E. Spring, Assistant Surveyor-General,

in charge. taken 12 months’ furlough from Se
Mr. ]. Fulford, Head Engraver. 30th. g ptember
» 9. M. Coard, Engraver. Th
,» T.B.Rodger, ,. on furlough. . 427. lhe outturn of ‘_NOI’k for the year
" :'XV'CN'JSNS' » in “Outline” and *Hills” is about the
» A.R.Coard, "
” E. Earle, r . same as last year, but on account of the
» E.C.V.Ollenbach, ,, unusually large number of plates projected
" L: gc‘“‘éiirl?a": » and borders partly divided, the outturn in
? A.T. Vieux, . :' Writing "’ is less ; still the general outturn
» NA-,E- ‘éV Cann, is very good.

Nativ ngravers. . .
5 A;plr:nticegs. 428. The sheets published during the

Copper-plate Printing Section. {ea_r are sdlx ‘,luaftel's of the Atlas of

Mr. W. T. Collins, Copper-plate Printer. ,ndla’ 14 district maps for administra.
. A. E. Pilley, Assistant Copper-plate tlon reports, 16-mile map of Mysore

Printer and Store-keeper. and COOl‘g (With hllls), index to the

standard sheets of the Bombay Presidency, a new weather chart for Photo-
Litho Office and two scale plates. Two brass plates have also been completed
one with an inscription of the standard bench-marks of Calcutta and the other
for the Great. Trigonometrical Office.

429. Filty unpublished quarter Atlas Sheets in various degrees of progress
have been in hand during the year, 93 published quarter sheets and 19 full
sheets have been brought upto date as far as materials existed, and 35 Atlas
sheets were projected. In all 349 plates were worked on, being 79 in excess of
last year.

);30. The 16-mile maps of provinces have been dealt with thus: those of
Assam, Central India Agency and Mysere (without hills) have been corrected
to date, the two new plates of Bengal have had a large portion of writing
engraved, that of the Bombay Presidency has been filled up as material has
been received, the hills on the Gujarit map are in progress, the Madras Presi-
dency map in six sheets is well advanced, both in outline and writing, and the
Punjab and Kashmir map in four sheets has been constantly in hand with
corrections and additions, sheet 1 is completed with hills, and sheet 2, which isa
very heavy sheet of hills, is in progress. Rd4jput4na also has been in hand with
corrections and additions.

In addition to the 14 published district maps, 23 others have been worked
on, and some additional work for the new Calcutta Survey plates, 16"=1 mile,
has also been commenced, a new plate of map headings for transfers has been
completed, and 57 plates for Photo-Litho office have had the lettering engraved
on them.

431. The Copper-plate Printing Section has printed ar,250 impressions
during the year, which is slightly in excess of last year, but a larger outturn
could have been done if the orders for scales from the Mathematical Instrument
Office had not fallen off. The Steel Facing Section dealt with 221 plates which
is also in excess of last year.*

® Mr. Spring reports that the Head Engraver, Mr, Fulford, has given great satisfaction in the discharge
of his duties, and he reports well of all his assistants,
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THE PHOTOGRAPHIC AND LITHOGRAPHIC OFFICE.

432,

Pevsonnel.

Colonel J. Waterhouse, S.C., Assi
I’.i‘P to 1oth May 1897.
Mr. T.

May 1897.

A. Pope, Assistant Surveyor-General

istant Surveyor-General in charge

in charge from 10oth

NORMAL ESTABLISHMENT.

LITHOGRAPHIC AND PRINTING
Division.

Mr. S. M. Coard, Officiating Head

Assistant, up to 29th March

1897.

R. Fogarty, Head Assistant,

from 3oth March 1897.

E. Dowling, Head Dralts-

man, up to gth March 1897.

. A Rodrigues, Drafts-
man, from 15th March 1897.

Babu Ambica Churn Mookerjee,
Drafisman.

Munshi Abdool Hamid, Examiner,
up to 12th April 1897.

, Abdool Mujeed, Examiner,
from 1st May 1897.

1 Apprentice, 28 draltsmen and 6
colorists.

Lithographic and Zinc Printing
Section.

Mr. E. A. LeFranc, Head Print-
er.

. D. Deas, Chromo-litho-print-
r

er.

. S. U. Ravenscroft, Assistant
Chromo-litho-printer.

,» C. Andrews, Machine Printer.

1t Apprentice, 2 machine printers,
15 litho and zinc printers,
9 machinemen, 17 sponge-
men, 40 pressmen, I paper-
weller, 2 stone grainers, 2
stone  polishers, 4 zinc
grainers, t inkegrinder, 1
engine-driver and 1 fireman,

Type Printing Section.)

. E. De Pyvah, Head Printer,
12 compositors, 3 type print-
ers, 3 inkmen, 3 mates, 2
machine type printers, 2
machine inkmen, 1 impositor,
1 roller-moulder and 1 boy.

CADASTRAL EsT

Photographic Section.

H. Haward, Head Photo-
Assistant, .
R. George, Photographer.

L.. Lagnier, Photographer.
» T. Lloyd, Photographer.

» Jo Vieux, Assistant Photo-
grapher.

7 Assistant Photographers, and 10
labourers.

PHoToaRAPBIC AND GENERAL
Division.

Mr. J. Harrold, Photographer.
C. J. Meade, Assistant Photb-
gragher.

, F. N. Murphy, do.

Munshi Ismail Khan, do.,
up to gth Novémber 18g6.

Mr. N. J. Gonshlves, Assistant
Photographer, |{rom 1st April

1897.

Munshi Habibul Hossain, Assis-
tant Photographer.

5 Assistant Photographers and
8 labourers. l

Heliogrvavuve Section.

Mr. A. W. Turner, Photo-en”
graver.

» J- T. Meade, Assistant Photo-
Engraver, up to 31st March

1897.

Assistant Photo-Engraver, 1
engraver, 1 Assistant Engrav-
er, 4 copper-plate-printers, 6
pressmen, and 11 plate polish-
ers.

Correspondence, Stoves and Ac-
counts Section.

Babu Kanny Lall Sen,

keeper.

Mr. A. B. Carville, Head Clerk,

from sth April 1897.

Babu Kedar Nath éhose. Clerk.
Gopal Chundra Mookerjee,
Clerk.

Surji Coomar Banerjee.
,,» Rajani Kanta Chatterjee.
4 Clerks, and 1 paper-keeper.

Store-

ABLISHMENT,

Zinc Printing Section,
Mr. F. R. Vandyke, Zincogra-

pher.
» J. B. Mackenzie, Zincogra-
pher.
»  P. Michael, Assistant Zin-
cographer.
Babu Khetter Mohun Das, Clerk.
1 Clerk, g Zinc correctors, 9 zinc
printers, 10 spongemen, 17
pressmen, and 11 zinc grain-
ers.

This office remained in the charge of Colonel J. Waterhouse, S. C.,

until the 1oth May 1897,
on which date he proceed-
ed on furlough for one
month, preparatory to re-
tiring from the Depart-
ment on attaining Colo-

nel's allowances on the
1oth June. He was suc-
ceeded by Mr. T. A.

Pope, who was confirmed
in the post of Assistant
Surveyor-General on the
toth June and held charge
during the remainder of
the year, Colonel Water-
house’s connection with
this Office had extended
over a period of thirty
years; during which the
processes employed in it
were greatly 1mproved
and developed, and the
outturn of all classes of
work enormously increas-
ed. The loss of his valu-
able services and unique
experience is greatly re-
gretted.

The post of Head
Assistant,  Lithographic
Branch, vacated in August
1896, on the retirement of
Mr. H. L. Lepage, was
permanently filled on the
3ist March by Mr. R.
Fogarty, who was selected
in England for the post
by the Secretary of State
for India. On Mr. Fogar-
ty's arrival, Mr. S. M.
Coard, who had been
officiating in the appoint-

ment, reverted to his
permanent post in the
Engraving Office. Mr.

Fogarty has proved him.
self to be an intelligent
and capable assistant, and
well qualified to supervise
the somewhat complicat-
ed work of the lithogra-
phic sections,

~ Mr. E. Dowling, Head Draftsman, having obtained employment in the Pub.
lic Works Department, vacated his post on the 1oth March 1897, and Mr. A,

J. J. Rodrigues was appointed in his place on probation.

Babu Kanny Lall Sen,

Head Clerk, was promoted to the vacant post of Storckeeper with effect from
the 15th April 1896, and Mr. A, B. Carville was appointed Head Clerk on proba-

tion on the sth April 1897.

Munshi Abdul Hamid, Draftsman, retired on the

13th April 1897, alter thirty-two years’ approved service in the Lithographic

Drawing Section, and his

loss is much regretted.

Mr. J. T. Meade, Assistant
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Photo-engraver, was dismissed from the 6th July 1897, for refusingto obey
orders to return to duty from furlough.

433. An abstract of the work performed in all sections of the Office during
the year is given in the following table :—

General Abstract of Work done during the year 1896-97.

H PHOT0-ZINCUORAPHIQO AND L1THOORAPUIG PRINTING, Tree PriNTING SIL;:::::“ HBLIODRAVURE AND
& E o F'm . ‘ PRINTING. Ecgorrorveine,
9 - .
) :’; ‘Eé % g . Number of Copies, E g ; 5 " F
CLABMTICATION, 5 §_§ E:‘ % E?: ] ?: _§. T‘S . E E ;5 E‘; g g Yatu,
$|EE|es ey |nE 8| = ] H 3 5| = Eole | %8 ke e
2 |VYe|Lxlon | 27|28 3 S S K & 3 o = 2 (3o e 213
wlZ o |m |EE|R |@ 4 o ] = [ [ - |8 | = g 1\5
N 5 i o
& a
Cepartmertal Maps, etc, | 1,089) 1375 1,001 s509| 609) 76| 133,323| 26,209( 103,778] 130,077)10.054) ©31.543| 520.664) 137 2699 13 3,918 .. | 13 60,60 03
Cadastral Maps 5,638| 4,056 3,071) 5,645| §,645! ... 133,229 W | 122,209 122,283 .. o | 69267 15 ¢
Eatra-Departmental Maps
and Plang,ete. . .| 1197 84| e3p| ema| sos| s sename| nun7vs| ae20%| e00.702 .. | .. e | A7) 568 18| 68327 . | ... |asH u¢

Torat

. 7'330] 6.272| 5.791] 6.438\ 6.749' 54 863.9&5] 144.0741 703.998‘ W.D?ZII0.0SQI 931.543] 5@.664\ 351\ 3.267! 1311 1'2,246‘1

. 7.020’ 5.956[ 5860 5.m| &osx‘ 529] sez.szal m.m\ 826,276

+ + - +
860\ 315' GB\ 856

e
‘ 13] 203,517 14§

Torar or 1895-95

m,057‘11.915| 1.211.557] ssa.vas' 5z7| 2.542| ml w.ml 5‘ 17]210.170 B
ooy Lo
m‘ 125‘ 13l 15,854

434. Asregards outturn, the year may be said to be a good average one.
The number of original subjects dealt with (which gives a fairly accurate idea
of the amount of work performed) was 7,880 or 860 in excess of 1895-96, and
more than in any previous year. The number of negatives taken, and the
amount of lithographic drawing on transfer paper or stone, are consequently
proportionately larger than usual, though the latter class of work cannot be
accurately recorded and is not shown in the above table. The outturn of the
zinco. and litho, machines and presses was practically the same as last
year, amounting to 853,945 pulls, as against 862,623, the deficiency
representing the work of about a day and a half, which may be ac-
counted for by the extra holidays given for the Jubilee. The outturn under
this head depends largely upon whether the number of copies printed
from each subject averages high or low. In the latler case, time that would
otherwise be occupied in printing is lost in the more frequent changes
of stone or plate required, and the outturn of work done, as represented by the
number of pulls and copies made, is apparently less, though 1t is not actually
so. During recent years, and particularly during the year under report, the
average number of copies printed from each subject has been low, and a great
deal of colour work has been done, necessitating more frequent changes and a
smaller outturn of printed copies in proportion to the number of original subjects
reproduced. The number of pulls from the machines and presses should not
be taken as an index to the year's outturn of work, which may usually be much
more fairly gauged by the number of original subjects taken in hand and com-
pleted. There has been a large increase in the number of departmental maps,
etc., printed off, and also of cadastral sheets, but a decrease in the number of
maps and plans reproduced for other departments. In the Type-printing Sec-
tion there is a trifling decrease in the number of pages or ilems set up, and a
more considerable decrease in the number of pulls and copies, the demand for
departmental forms having been smaller than usual, owing to the requirements
of the Department having been well supplied in advance by the large outturn
under this head last year. In the Heliogravure Section, 72,246 prints were
made from 131 copperplates etched by the photogravure process, an increase of
15,858 prints over the number made last year, though the number of plates
etched was thirteen less. The number of hand-engraved copperplates
electrotyped was thirteen, or four less than last year. lnthe Silver-printing
Section the outturn of cyanotype prints, which form the chief work of the

section, was considerably larger, though somewhat less silver-printing was
done,

Ditferences,

+ + - + - -
688 15 H.G‘Iﬂl 22,293 5 4 621 0 ¢

m.’m\ $4,985 ﬂaex‘ 340._014,' 139.131
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435 Under the head of departmental work, the following may be mentioned
as comprising the most important maps dealt with during the year:—

Of general maps, the canal map of India, in six sheets, on the 32-mile scale,
was completed and printed from stone in three colours. Further additions have
been made to sheets Nos. 1, 2 and 4 of the third edition of the 32-mile map of
India, and it is impossible yet to assign any probable date of completion of this
map. The 24-mile map of Afghanistan, with hills in grey, was re-printed during
the year and 1,400 copies supplied to the Map Record and Issue Office. The
new chromo-lithographed map of Afghanistan on the same scale was held in
abeyance pending the receipt of further additions and corrections, but these
were received and put in hand immediately after the close of the year.

Of provincial maps, re-issues with additions and corrections were made of
the following :— Assam, on the 16-mile scale ; Punjab and surrounding countries
(skeleton), on the 32-mile scale ; Punjab, on the 8o-mile scale; North-Western
Provinces and Qudh, on the 32-mile scale; and Central Provinces, on the 32-mile
scale. A map of the North-Western Provinces and Oudh, showing districts
and states, was published on the 16-mile scale,

The divisional maps of Chota Nagpur and Patna, on the 8-mile scale, were
re-published with additions and corrections.

New issues of the following district maps, on the 4-mile scale, compiled
from the engraved atlas sheets, were made:—Bankura, Khasia and Jaintiah
Hills, and Manbhum. The following were re-published :—Champaran, Twenty-
four Parganas, Dacca, Gaya, Lakhimpur, Saran, Hoshangabad, Murshidabad,
Bhamo and Myitkyina, and Pabna. Two-inch scale maps of Garhwal and Naini
Tal, specially prepared for the North-Western Provinces and Oudh Government,
were also published.

Five hundred and fifty-one sheets of standard maps of the Topographical
and Revenue Surveys, on the scales of 4 inches, 2 inches, 1inch, 1 inch and
4 inch to the mile, have been taken in hand during the year for re-printing and
for publication. One hundred and eighteen plates and one stone were printed
off, including go sheets on the 1-inch scale, comprising 6 of Bengal, 10 of
Bombay, 12 of Lower Burma, 3 of Upper Burma, 14 of Central India and Raj-
putana, 1 of the Central Provinces, 40 of the Indus riverainsurvey, 1 of Madrals,
2 of the North-Western Provinces and Oudh, and one of the Punjab. Three
sheets of Lower Burma, on the 4-inch scale, were also printed off. Of the
transfrontiet surveys, 3 sheets, including one colour plate, of the North-East
Frontier, and 3 sheets, including one colour plate, of the South-East Frontier,
on the 4-mile scale, besides § sheets on the 8-mile scale of the two latter sur-
veys, were printed off.

The plans of cities and cantonments printed off during the year include a
map, on the 8-mile scale, of Dharwar city and environs, in two sheets; a 12-inch
map of the city and environs of Ajmere; a 6-inch map of Calcutta, and new
editions of the 1-inch map of Calcutta and surrounding country, with table of
distances, and of the 3-inch skeleton map of Simla and Jutogh, Ten sheets of
the new Moulmein town survey, on the scale of 5o feet to the inch, were repro-
duced, but not printed ; also an 8-inch map of Hubli city and environs, a 12-inch
map of Cawnpore cantonment and environs, a 6-inch map of Lucknow Canton.
ment, and a 6-inch map of the cantonment and environs of Jullunder.

Among the miscellaneous departmental publications may he mentioned a
route map for the Western Himalayas, Kashmir, Punjab and North India, with
portions of Afghanistan and Baluchistan, etc., on the 32-mile scale, re-published
with additions to railways; six sheets of the Burma-Siam boundary, on the 1-inch
scale; a map of a portion of Tibet surveyed by Captain Deasy, on the 8-mile
scale, and several sheets of the Madras forest survey on the 4-inch scale.

436. As already stated, the amount of work done for other departments
shows a decrease during the year under report. The number of subjects com-
pleted and taken in hand was 1,197, as against 1,470 last year, and the total
number of complete copies was 600,702, against 631,133 last year, and their
value k83,555, against R36,364.

The plates for Part I11 of Mr. Smith's report on Fatehpur Sikri have now
been completed; 46 plates were photo-ziucographed and 18 plates photolitho-
graphed, and 650 copies of rach printed off. "The plates for Part IV were taken
m nhand. For the Archzological Survey, Madras, 62 inscriptions pertaining

N
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to the monumental remains of the Datch East India Company were photo-
zincographed, but not printed off. For the Board of Revenue, North-Western
Provinces and Oudh, a district map of Garhwal, on the }-inch scale, was printed
and 200 copies were supplied. For the Geolugical Survey Departmeni a map
of [ndia showing distribution of corundum was lithographed, but not printed off
Three silver-prints of each of 22 plates of buildings damaged by the earthquaké
were made for the same department. For the Director of Land Records and
Agriculture, Bengal, nine chalk drawings and four stamped patterns on cloth
illustrating a monograph on cotton fabrics, were taken in hand for lithograph);
and 500 copies of the patterns were printed off. For the Director of Land
Records and Agriculture, Burma, 4o sheets of the Moulmein town survey were
photo-zincographed, For the Government of India, Revenue and Agncultural
Department, 20 maps to illustrate a list of archzological remains in the Ceatral
Provinces and Berar were lithographed and 8,200 copies printed. For the
Public Works Department, Government of India, a railway map of India, on the
8o-mile scale, was re-printed with corrections and goo copies supplied ; 650
copies of the same map were printed for distribution to military officers under
instructions from the Quarter Master General in India. Another map of India,
on the 64-mile scale, in two sheets, showing railways with stations, was photo-
zincographed and 4,700 copies printed for distribution, Fourteen plans and 10
diagrams, showing the method of constructing buildings less liable to damage
by earthquake, were lithographed for the Calcutta Building Commission. For
the Reporter on Economic Products, three drawings of Rhea plants were
chromo-lithographed, and four sketches and diagrams pertaining to magnesite
areas were re-printed from stone. For the Meteorological Department a large
amount of work was again done, including 63 maps and charts re-printed from
stone, and 205,291 copies supplied. Several maps of the country ten miles
round cantonments were again prepared or re-printed during the yezar for the
military authorities, 7z., Amritsar, Dinapur, Ferozepur, Jhansi, Jullunder,
Indore, Lansdowne, Manipur, Multan, Nowgong, Peshawar, Meerut, Meean
Mir, and Sialkot. Six diagrams showing the methed of filling shells with high
explosives were lithographed, and 156 copies printed for the Military Depart-
ment of the Government of India. For Dr. M. A, Stein, P.H.D., a map of
ancient [Kashmir, and one of ancient Srinagar, reproduced from the survey
of 1859-60, and showing ancient sites and names, were lithographed and 650
copies printed in two colours.

437- In the Heliogravure Section the work done was as usual all extra-
departmental. Forty-seven views were photo-etched to illustrate the report of
the Pamir Boundary Commission for the Foreign Department, and 6,250 copies
were printed, Fourteen plates were photo-etched for the Technical Art Series,
from which 11,600 copies were printed. A set of 32 ancient manuscripts from
Central Asia was reproduced by the same process on 21 plates, with the sanc-
tion of the Government of India, for the Asiatic Society of Bengal, and 8oo
copies of each printed. As 50 copies of each were urgently required for des-
patch to the Oriental Congress which assembled in Paris in September 1897,
1t was necessary to complete the whole work, including taking the negatives
and transparencies, etching and lettering the 21 plates, and printing 50 copies of
each, in the space of one month, which was successfully performed, though it
strained the powers of the section to the utmost. Most of the manuscripts
were exceedingly difficult to reproduce, being much discoloured by age, which
rendered it necessary to clean them carefully in order to obtain favourable
results.  Six plates were photo-etched, and 500 copies of each printed, to illus-
trate a report by Dr. Fidhrer on Buddha's birthplace in the Nipal Tarai. Twenty
plates were prepared fcr Part 1[I of the Moghal Architecture of Fatehpur
Sikri, for the Archeological Survey of the North-Western Provinces and Oudh.
Twelve plates of Crustacea and Mollusca, to illustrate the zoology of the
R.LLM.S. /nvestigator, were etched, and 250 copies of eleven of them were
printed.  For the Indian Museum Notes 8 plates were etched and 4,310 copies
printed. Two plates of a copper-plate grant of Ratnapala, and three of a
similar grant of Bala Varman, were etched for the Asiatic Society of Bengal,
but not printed. Specimens of recent work executed by the photo-etching
process will be found in the frontispiece, which is an enlargement from one of
the negatives of the recent total eclipse of the sun taken by the Survey of
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ia eclipse detachment at Dumraon in January last, and in the illustration at
:::;ea Be;, vF:rhich represents the eclipse party at work. The view of the Manshai
Bridge, Cooch Behar State Railway, showing the 'eﬂ:ects of the egrtl}quake of
the r2th June last, which will be found at pagei of the Appendix, is another
i of the same process. )
spec1m%T.\ Successful tl?ials were made during the year of the ‘‘Enameline Y
half-tone and line block process, which established its utility for the prepara-
tion of type blocks, as well as in the repro@uctlon of miscellaneous subjects in
which a high degree of finish is not essential. Though undoubtedly less con-
venient in many respects than the photogravure process, it has the great
advantage that the blocks can be printed in the type machine, at the rate of
several hundred copies per day. Since the close of the year under report the
process has been employed with excellent results, which amply repay the time
spent in working it out.  Full details of the process are given in Mr, Pope’s
report in the Appendix. At page xxviii of the Appendix is given a specimen of
enameline work. It is a view of the ruins of the Commissioner’s Cutcherry at
Gauhati, and is one of a series of views reproduced to illustrate Mr. R. D.
Oldham’s report on the earthquake. The smaller illustration on page xxx is a
reduction from a pen-and-ink drawing of a ceiling panel at Fatehpur Sikri,
printed from an enameline block set up with the type. It is a fair specimen of
the application of the process to line subjects, o )
439. During the year, ascheme for the reorganisation of the office, abolish-
ing progressive salaries, and placing the entire establishment, together with the
photo-zinco and type-printing staff of the Trigonometrical Branch Office at
Dehra, in one list for the purposes of promotion, was worked out by Mr. Pope
and submitted to the Surveyor-General. It is hoped that it will receive the
sanction of the Government and come into force early in the ensuing year.*

MAP RECORD AND ISSUE OFFICE,

440. During the year under review the charge of this office continued to be
Personnel, held by Mr. T. A, Pope

Mr. T. A P§4pe, Ee%utjv Superinteudent, 1st grade, in charge up up to the 3IS|: March
to 31st March 18¢g7.

" A.sE. Spring, Deputy Superintendent, 2nd grade, in charge 1.897; when he was re-
from 15t April 1897. lieved thereof by Mr. A,

» F. A. D'Rozario, Head Clerk, E. Sprin

» H. R, Vallis, Map-Curator and 17 other clerks, « Spring,

441. The number and value of mapsissued during the year are as follows : —

Maps issucd. Number. Value.

General maps to Government officials . . . \ 96,306 68,658
Ditto to Private individuals , . . . . 10,853 11,772
Ditto to India Office, London . . . . 3,746 5,226
Ditto to Agents . . . . . . . 1,503 2,290

ToTAL . . 1,13,408 87,046

Cadastral maps to Government officials . . . 94,922 69,981

GRAND TOTAL . . 2,07,330 1.57.927

*Mr. Pope reports well of the work done by all his principal assistants, vis., Messrs. Fogarty, LeFranc,
Vandyke, Deas, Mackenzie, and DePyvah, in the Litho., ﬁinc and Type-printing Sections, and Messra.
Haward, Turner, Harrold, George, Lagnier and Lloyd, in the Pholographic Sections, all of whom have
worked Lo his entire satisfaction. Among the junior assistants, the following are specially mentioned : —
Messrs, Ravenscroft, Michael, Andrews, Murphy, Vieux, Gonsalves, DeSilva and Francis.

Of the native assistants, Babus A. C. Mookerjee and Dino Nath Dass, and Munshis Abdul Mujid,
Mahomed Vasin, Ena{etullah and Hyder Ali, draltsmen; Habibul Husscin, Abdul Rahman, A. C.
Bhattacharjee, Preonath, Abdul Wadood, and Abdul Ali, assistant photographers, are commended. Babu
Kanny Lall Sen, head clerk and accountant, has continued to give entire satisfaction, and Babus Kedar
Nath Ghose, G. C. Mukerjee, S. K. Banerjee, R. K. Chadterjee and N. N.:Mukerjee, clerks, are aiso
deserving of mention,

N2
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There has been a considerable increase in the number and value of mapg
issued during the year when compared with last year's tctal :—last year they were
3,00,416 and R1,06,703, whereas this year they rose to 2,07,330 and R1,57 927 ;
shewing an increase of 6,914 in number and R51,225 in value. D

The amount realized from cash sales was R24,659; v¢s. :—R11,772 from
private individuals, R1,740 from agents and R11,147 from Government officials -
shewing an increase of R1,152 over the cash receipts of the year preceding, '

In the Revenue Section 651 applications were received from private indivi.
duals for extracts from original records of the Revenue Surveys, and 2,838
for certified copies of village plans, tracings and traverses, which realized a
sum of R8,695.

The details of work are given in the following statement and show a small
decrease below last year's figures:—

Details. Number,

Applications received for maps . . . . . . . . 44,152
Letters issued in reply . . . . . . . . . 3,110
Cash and credit map sale bills . . . . . . . . 1,764
Invoices and receipts issued for published map . . . . . 2,877
Ditto ditto cadastral maps . . . . . 186
Ditto ditto extracts from original records . . . . 318
Packets, parcels and local despatches . . . . . . . 5,315
Ditto ditto received in office . . . . . . . . 630
Packages despatchec by rail and steamer . . . . . . 244
Ditto received ditto ditto . . . . . 53
Maps coloured for sale and issue . . . . . . . . 26,865
Ditto for other departments . . . . . . . 2,055

A list of the maps and charts published during the year, copies of which
have been stored in this office, will be found at page g9.*

MATHEMATICAL INSTRUMENT OFFICE.

442. The charge of the office was held by Colonel M. W. Rogers, R.E.,
Personnel. from the beginning of the financial year

Colonet M. W. Rogers, R.E, Assistant until the 3rd February 1897 when he re-

Surveyor-General, in charge from 1st April tired from the service and was relieved by
1896 to the 3rd February 1897. H - -
Lieutenant-Coionel J. R, Hobday, 1.5.C.. in Lieutenant-Colonel J. R. Hobday, L.5.C.

charge from the 4th February 1897 to 31st 443. All the ﬁ_gures in this report
March 1897. refer to the financial year, f.e.,, from 1st
Workshop Branch. April 1896 to 31st March 1897. During

Mr. T. Bolton, Mathematical lnstrument this period the number of serviceable in-
Maker : .
Mr. T. R, Theakston, Assistant ditto, struments received into store was 61!558

and their value was Rz2,59,405, whilst the

Me. M. C. Bel S’""IB""‘""' Store K number of those issued from store was
r. P O elletty, Instrument ore eeper.

Babu Womesh Chunder Chowdhry, Material 59,727 valued at R2’68'704' In the sub-

Store Keeper. Joined statement these figures are compared
L4 M .
Offce Establishment. with those of the preceding year. There
has been a decrease both in number and
Mr. W. Campagnac, Head Clerk. s . .
., W. R. Tulloch, 2nd Clerk. value of instruments received and issued,

Six clerks and three temporary clerks. owing to the demand for instruments

from railwavs and other large works being less this year than the previous one.

1895-96. 1896-97. Increase. Decrease.
Number of instruments received . .| 89,022 61,558 27,464
Value of ditto . . .| 288,055 25G,405 25,650
Number of instruments issued . .| 96,673 50,727 45,940
Value of ditto . . . .| 354,890 | 268,704 86,186

—_——— T

® Mr. Spring reports that Mr. D'Rozario has continued to perform his duties, which are somewhat
arduous and varied, to his entire satisfaction. Mr, H. R. Vallis, Map Curator, has as usual rendered
excellent service, and Messrs. J. A. Vallis, S. A. Hazra and the other assistants have aiso worked
satisfaclorily.
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From this table it will be seen that the number of serviceable instruments in
store has increased by 10,831 and their value by R18,482, )

444. In the following statement are shown the principal sources from which
the serviceable instruments were received :—

Sources OF RECBIPT. Number. Value.

R
From England on indent . . . . . . . 16,046 92,368
By purchase in the local market . . . . . . 12,117 31,674
Manufactured in the workshop . . . . . . 7,945 22,908

Return.ed to store by public officers . . . . . 8,865 15,055
From repairable stock alter repair . . . . . . 17,474 97,277

From other sources . . . . . . . . 1 123

ToTAL B 61,558 2,59,405

The number of the instruments received from England on indent has in-
creased by about 5,000 while their value has decreased by about Ri1,000.
This is mainly due to the fact that noindents for the large expensive instruments
such aslevels and theodolites have been made for three years, all such instruments
having been supplied from the repairable stock, which is being put into service-
able order by the establishments sanctioned for their repair. The value of
instruments purchased in India has decreased by about Rg,600, The number
and value of instruments issued has decreased by 45,046 in number and
R86,186 in value. The instruments manufactured in the workshop have also
been reduced this year. Their class and value will be found in Table C in the
Appendix. This is owing to the demands on this office from various depart-
ments being less this year than the previous one.

445. The number of instruments taken from the repairable stock and
rendered serviceable by the workshop is larger in number than last year, and their
value when repaired is in excess of that of thelast three years. During the
year under report the office has received into store 20,857 repairable instruments
valued at R82,453, compared with 11,547 valued at R77,323 in the previous
year. The total number of instruments from the repairable stock which were
rendered serviceable was 17,474 and their original value was R64,162. These
were repaired in the workshop at a cost of R33,116 and transferred at the
enhanced value to the serviceable stock. The repairable stock has thus been
increased by 3,383 valued at R18,291, This result is due to large returns of
instruments into store by public officers, the number being so large as to defy
the best efforts of the workshop to reduce the stock of repairable instru-
ments, although as shown above the number and value of the instruments
rendered serviceable has considerably increased this year, but it is expected
that when the new extra establishment for repairing theodolites has been in full
operation for a longer period, the value of the repairable stock on hand will begin
to steadily decrease.

446. The conversion of old pattern levels and theodolites, alluded to in
paragraph 553 of last year's report, has been steadily continued, and during the
year under report 65 levels of obsolete patterns have been converted into
serviceable instruments and issued. .

447. During the year the number of indents complied with was 1,313 being
exactly the same as last year. They were of the usual description and were
submitted from all parts of India.

448. The cash payments for charges under R50 amounted to R31,128, being
less than the previous year,

449 The gradual increase of repairable instruments has been represented
in all tue reports for many years, and in 1887 the Government of India sanctioned
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an extra establishment costing Riso per mensem to help the office, which
establishment was made permanent in 1890 ; and again in 1889 a further grant
of R1z0 per mensem was sanctioned which was to be employed in converting
levels of obsolete patterns into serviceable instruments, and again in 1895 a fur.
ther grant of R220 per mensem was sanctioned to further increase the establish-
ment for converting levels. Since the commencement of these grants 336 levels
and §3 theodolites have been converted and issued, and all indents for such
instruments on England have been discontinued.

450. The value of the English indents for the last five years is shown in
the following table, which gives some indication of the saving which is being
effected by the utilisation of the extra grant for repairing instruments—

YEAR. Value of English Indent.
4
1893-94 13,375
1894-95 12,981
1895-96 : 5,208
1896-97 5,979
1897-98 3,995

451, Table A (in the Appendix) shows the amount of debits against various
offices and departments for instruments supplied and for work done. It also
exhibits the credits for all instruments and materials returned to store. The
value of the issues and repairs executed on book debit was Rz,47,980, being
R81,873 less than last year. This amount includes the value of instruments
purchased with the extra departmental grant of R25,000, out of which R24,933
was expended. The credits for instruments returned into store amounted to
Rg7,731, which is a decrease on the previous year. The grand total of the value
of supplies including the cash sales is R2,79,108, or about a lakh of rupees less
than last year.

452. The number of principal instruments repaired in the workshop is
4,227 ar about 400 more than last year. The total number of instruments of all
kinds repaired amounts to 5,284, or about 500 in excess of last year.

453. The profit and loss account of the workshop will be found in the
Appendix, the result of the operations showing a nominal profit of Rzg, from
which it appears that the rates for work are fairly correct.

454 Considerable labour has devolved on this office due to the mobilisation
of the armies in the field on the North-West frontier, but no delay has arisen,
and all indents have been promptly complied with.*

* Lieutenant-Colonel Hobday, 1.S.C., reports that Mr. Bolton has conducted the general management
of the Mathematical Instrument Office with commendabie zeal and ability, and his services are deserving
of every praise. Mr. Theakston, his Assistant, is an intelligent, hardworking and efficient officer. He
officiated for Mr. Bolton during that officer’s temporary absence on privilege leave for three months to his
entire satisfaction.

In the correspondence and store branch, Messrs, Campagnac, Belletty and Tulloch have performed
their duties efficienily, and among the native assistants the following are deserving of special mention :
Babu Durga Churn Ghose, Gossain Das Roy, Shib Chunder Ghose and Narain Chunder Banerjee, clerks,
and Womesh Chunder Chowdhry, material storekeeper.
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435. Lieutenant-Colonel St. G. C. Gore, R.E,, Superintendent, Trigono-

Pegsonnel.

Superintendence.
ieut.- 1 St. G. C. Gore, R.E, Superintendent, Trigonometrical Surveys.
{\‘ifu_t] (I::l:::(;::, M.A., Depnty Supenintendent, 1st grade, in charge Computiag Office
6th March 1397. ) .
(‘apt‘;l?nu(].‘x.l P. Lenox-C09|Zyngham, R.E., Deputy Superintendent, 1st grade, in
’ charge Computing Office [rom 17th March to 19th September, and in charge
of Trigonometrical Branch Office from zoth September 1897,
Mr. H. W. Peychers, Extra Assistant Superintendent, 1st grade, in charge Comput-
ing Office from zoth September 1857,

(1) Computing Section,

Tieut. H. H. Turner, R.E., Assistant Superintendent, 2nd grade, from 22nd April to
Ist August 1897. .
Mr. H. W. Pevchers, [Lxtra Assistant Superintendent, 1st grade.
» A.D. L. Christie, , " " . 2nd grade.
Babu Amba Prasad and 8 other Computers, 2 Copyists and 2 Writers,
(2) Printing Section.
9 Comgositors and 2 Distributors.

(3) Photo-Zincographic Section.
Mr. ]J. S. Manuel, Zincographer, on sick leave.
. G. A, LeFranc, Officiating Zincographer. ) i
1 Photographer, 6 Plate correctors, 5 Retouchers, 4 Zincorinters, 12 Assistant Zinc.
printers, 1 Accountant, 1 Storekeeper, and 1 Despatcher.
(4) Corvespondence Section.
Mr. J. Burbridge, Head Clerk, and 3 clerks.

(5) Stores, Workshops and Observatories Section,
1 Writer, 1 Head artificer and 3 Artificers.

(6) Drawing Section.
Mr. C. H. McA’Fee, Extra Assistant Superintendent, 3rd grade,
. J. A. Higgs, " . " 6th grade, from 4th March 1897,
4 Drafismen, 1 Surveyor, 3 Assistants and § Apprentice Draftsmen.

(7) Solar Photegraphic Section.

Mr. C. F. Guthrie, Assistant Solar Photograsher, up to st July 1897.
5 R. W, Foster, " » 5 from 2nd July 1897.

(8) Trammivig School.
Khan Bahadur Abdul Guffar, Surveyor, up to 3ath June 1897.

metrical Sur-
veys, was in
charge of the
office from the
beginning of
the year till
the 2oth Sep-
tember 1897,
when he pro-
ceeded on pri-
vilege leave.
During his ab-
sence Captain
G. P. Lenox-
C o nyngham,
R.E., carried
on the Super-
intendent's
duties. Mr. J.
Eccles, M. A.,
went on fur-
lough on the
17th  March
1897,and Cap-
tain L eno x-
Conyng ham
held charge of
the technical
offices up to
the 20th Sep-
tember, when
hemade them
overto Mr. H,
W. Peychers.
Lieutenant H.

Muhammad Zakaria, Surveyor, [rom 1st July 1397, H Turner
* ]

R.E., on his appointment to the department, was posted to this office on the
22nd April 1897 and transferred to No. 24 Party on the 1st August 1897,

Mr. A. E Wackrill, A M.1.C.E., Superintendent of Trigonometrical
Surveys, Ceylon, joined this office on the 27th September 1897, in order to
become acquainted with the methods of observing and computing, as well as
with all details in connection with field and office work obtaining in the Survey
of India Department.

The office is divided into the following sections : —

(1) Computing.

\z) Printing.

(3) Photo-Zincographic.
(4) Correspondence.

(5) Stores, Workshops, and Observatories.
(6) Drawing.

(7) Solar Photographic,

(8) Training School.

(1) Computing Section,

456, Five instalments of field records were received during the year and
stored as usual. In all sixteen requisitions for data and twenty-two indents for
forms were complied with. The heights of the Indus Delta triangulation were re-
computed, finally adjusted and entered in the pages of the co-ordinate list, this
completes the work. A revision of the heights of the principal and secondary
stations of the Great Arc Series, Section 18° to 24°, Bider and Jubbulpore series,
was necessitated owing to sensible discrepancies being disclosed by the exten-
sion of the lines of spirit-levelling. A considerable amount of help was afforded
in finishing off the reduction of Electro-Telegraphic Longitude observations for
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1894-95. The preparation of press copy and examination of press proofs were
carried on as. hitherto; the outturn of these is given under the next section
A considerable amount of work was involved in the reduction of the observation
taken by Captain Deasy in his explorations in Tibet. Nine triangulation charts
of the Punjab and Central Provinces surveys, and one of spirit-levelled heights
besides one other, were compared and examined. The meteorological observ:
ations were continued as usual.

(2) Printing Section.
457. The following is the progress made :—

(a) Pamphlet of spirit-levelled heights No. 7 C. P. (revised edition),
completed.

() Hand-Book of Professional Instructions for the Topographical Branch
(second edition), published.

(¢) Tidal volume, 52 pages printed,

(d) Synoptical volumes of the Great Arc Meridional series, Section 8°
to 18° and Indus Delta triangulation, 66 pages printed.

In addition to the above, a large amount of work was done in printing the
letter-press for charts, headings and foot-notes for maps, and 25,000 copies of
professional and other forms were printed.

(3) Photo-Zincographic Section.

458. The Zincographer being absent the whole year through ill health, the
extra work of the section devolved on the Assistant Zincographer.

A great deal of extra work was thrown on this section during the last two
months of the year on account of the demand for maps for the frontier expedi-
tions, 8,846 pulls were made in twelve days. The usual routine of map publica-
tion was carried on and no arrears remain,

(4) Correspondence Section.
459. This has been conducted as usual,

(5) Stores, Workshops and Observatories Section.

460. Equipments for the survey detachments to accompany the Tochi, Mala-
kand and Mohmand Field Forces and the Tirah Expeditionary Force were packed
and despatched, The work in the observatories was done as usual.

(6) Drawing Section.

461, The map of portion of Tibet, on scale 1 inch = 8 miles, surveyed by
Captain Deasy was completed, and the new maps of Dehra Ddn Municipality,
Simla Revisionary Survey and Mussooree and Landour were published. As the
mapping of No. 18 Party was very much in arrears, assistance was rendered by this
section in preparing the 4-inch sheets for reduction to half scale, and in extracting
the mauza areas from fourteen of the 4-inch sheets. The outturn will be found
fully detailed in the appendix.

(7) Solar Photographic Section.

462. The work of this section was conducted as usual, experiments with dry
plates being also undertaken with a view to their use during the rains.

(8) Training School.

463. Eight pupils were entertained and instructed in topographical surveying.

They were tnally examined and posted to the varicus field parties requiring
them.
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The offices were inspected by the Survevor-General in April, Tuly and
September 1897, and he was quite satisfied with the working of the several

sections.*

[I.—DRAWING OFFICE, SIMLA.

464. On the 13th of October 1896 Colonel Sir Thomas Holdich, Superin.
' Personnel. tendent, 1st grade,

Cclonel Sir . H. Holdich, K C LE., C.B., R.E, Superintendent, 1st grade, made over Charge, of
Mr. G. W. E. Atkinson, Officiating Deputy Superintendent, 2nd grade. the Simla Drawing

» W.]. Cornelins, Extra Assistant Superintendent, jth grade. H
,» R.R. Dickinson ,, " ™ 6th  ,, Office to Ml’ Atkin-
» F.FE.Warde, Sub-Assistant Superintendent, ond son and left Simla for
,» [F.Rozario, Surveyor. , H
H. .\‘indon,' Draftsman. CE) lon on SPeC'al
. duty ; thence he pro-

I\,l.unshi Jafir Khan " €
Mr. W. Manly ceeded on privilege

and Lhree other dralts'r‘nen and one writer. 1

eave to England.
On Colonel Holdich's return from England, he resumed the charge of the Simla
Drawing Office on the 6th April.

465. Owing to alterations in the Army Head-Quarters Offices, orders were
issued during the early part of the year to move the Simla Drawing Office into
« Clermont,” where the office continued throughout the winter months, returning
to the old rooms in the Army Head-Quarters’ building during April last.

466. The office has been fully occupied throughout the year, and it is satis-
factory to note that the six sheets of Persia on the 16-mile scale have been
finished and are now passing through the press at Dehra.

457. The office was inspected by the Surveyor-General in July.t

IV.—FOREST SURVEY BRANCH OFFICE, DEHRA DUN.

468. The general direction and supervision of the head-quarters offices of
the Forest Survey Branch remained throughout the year in the hands of Mr.
\V. H. Reynolds.  The lollowing branches of work were dealt with :—

i. Correspondence and accounts of the several provincial forest survey
detachments.
ii. Computations and areas of the several field detachments.
iii. Up-keep of the Forest Department map records.
iv. Compilation and drawing of special maps for the Forest Department.
v. Training of surveyors,
vi. Other miscellaneous work for the Forest Department.

469. The up-keep of the provincial map records was maintained throughout
the year. The alterations of the forest boundaries notified from time to ti%ne in
the “several Provincial Gazeites, have received attention, and the records have
been revised accordingly, and all new tracts gazetted as state forests, have b:aen
located on the b.est a_vailab]g maps. The details of this branch of the' work have
been fully described in previous annual reports, hence ivis not necessary to record
them again, nevertheless this work continues to grow heavier year by year, as
new tracts, especially in Burma, continue to be brought under forest zlan-'me-
ment, and other forest tracts, more particularly in the Central Provinces are(gis-
forested for agricultural purposes. ’

470. Forthe several Provincial Forest Departments a vast amount of ma
drawing lias been got out of hand during the year. Seventy-eight special mapl:s)
on various scales were prepared for the Forest Department, seventeen are in the
press, and thirty-seven are in the different stages of progress. Of the 4-inch

# Mr. Peychers reports very highly ol the work done by hi i 3 isti
] Pey | \ y his Assistants, Messrs, Christie, McA’Fe

Higes, lelFranc and Foster, and speaks well uf the computers, draftsmen t, 2 14 weiter of
o ting Section, p s E y accountant, and head writer of

Ihe Supcrintendent reports very favourably of the assistance r i

h p 2 ; a endered him by Messes. Christi
McA'Fee, also of the services rendered by Mr. ). Burbridge, the H Y Bab i e and
. 5 1. o, th sad Clerl e

M S o e oe gey cad Clerk, and Babu Hira Singh, the

t+ The officer in charge, Simla Drawing Office, rei M i intai

e, 7 awing , reports that Mr, Cornelius has main

good character for work which has marked his career throughout, and that Mr. Dickinson istaame(:;itli‘si:l?'ms
and diligent assislant. Ot the draftsmen it is said that they have all worked well, Messrs |:éind n 'ms
Rezario and Jafir iKhan being specially mentioned. The services of the writer Ganga Ra re dlnc
specially brouyght to notice, angs M are also

(o]
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standard sheets of forest tracts surveyed by the Forest Survey Branch, 101 were
published, 65 arein the pressand 214 arein hand: many of the latter are
nearly ready for the press,  Two 1-inch standard sheets were also published and
one is in the press and three 2-inch sheets are in progress.

471. Alarge amount of work of a miscellancous nature was also turned oyt
during the year. Under this head might be noted the colouring of 2,148 printed
maps of various scrts, and the preparation of 545 tracings for various Forest and
District Officers.  To 124 printed maps, information was added regarding the
distribution offorests, and 1,848 printed maps, on various scales, were cut up and
mounted in book form for the usc of the Forest Department and other branches
of the Provincial Administrations.

2. During the year 28 men were instructed in surveying, viz., 3 in the use
of the theodolite, 21 in plane-tabling and 4 inthe use of the spirit-level.*

# Mr. Reynolds speaksin the highest terms of Mr. Descubes; he is full of zeal and energy. is systema-
tic and hardworking, and is a most excellent assistant. Mr. Watson is also reported as being a steady,
reliable, and hard-working office hand.

Of the native establishment, Tulsi Ram, Mahomed Hassain, and Munzar Ahmed are spoken of as
being good draughtsmen.
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LIST OF MAPS AND CHARTS PUBLISHED AT CALCUTTA

DURING THE YEAR 1896-97.

TiiLE,

ATLAS OF InDIs.
Sheets Ncs. 44 and 65 . . . . N
Sheets Nos. 73, 107, 113, and 120 . . .

Sheets Nos. 76 and 112 . . . . . .

Sheets Nos. 78 and 80« . . f .

Sheets Nos. 1AS.E.; 2 N.E.; 3N.W.; 3 SEE.; gS.W.;
1w05.E; 35 N.E.; 35 NW 49N\\',69NE,70
N.W.; 72 N.E,; 87SW,andlgo\lE . .

Sheets Nos. 13 N.W. and 22 S.E. . . . .

Sheets Nos. 13 N.E 335W : 33 SE 91 NW 5 124

SW,andlz7\IE

Sheets Nos. 20 N.E.; 32 S.W.; 33NW..34NW,51
S.W ,5355,535\\’ and 72 N.W. ,

Sheets Nos, 22 S.W.and 51 N.E. . .

Sheets Nos. 21 N.E.; 27A N.E.; 365W, 40 N.W,; 78
S.W.; 79 N.W. and 125 S.E. . . . .

Sheets Nos. 2784 S.K.; 51 N.E.; 53 NNW.; 67 N.E.; 67
N.W.; 72 S.E,; 105 N.E.; 126 N.W.; 126 S.E. and
131 SW. . . . . . . . .

Sheet No. 31 N.E. , . . . . . .
Sheet No. 444 S.W. . . . . . .

GeneraL Mars,

Portion of Tibet, explored by Captain Deasy . .

ProviNciaL Mars.

Assam . . . . . . . . . .
Assam . . . . . . . . . B
Central Provinces . . . . . .

North-West Provinces and 0u1h, showmg Districts and
States . . . . B .

North-West Provinees and Oudh . . . . .
Punjab . . . . . - . . .

Punjab and surrounding countries (skeleton)

DivisioNaL Mars,
Chota- Nagpur . . . B

Patna . . . . . . . . .

DistricT Mars,
Bankura . . . . . . . . .

Bhamo and Myvitkyina . . . . .

Scale,
In. M,
=4
=3
1=4
=1
=3
1=1
=4
1=}
1=4
1=4
1=4
1=4
1=4
1=8
1=10
=10
1=32
1=16
1=32
1=80
1=32
1=3
1=8
1=4
1=

Number of

sheets,

10

ReMaRus,

With additions and
corrections to 1393.

With additions  to
18g6.
With  additions te
1395.
With additions o
1894.
\WVith additions to
1895,
With additions to
1890.
With additions to
1893.
With additions to
1391.
With additions to
188y.
Wilh  additions to
1840.
With additions to
1897.
With additions te
1892,

With additions and
corrections to 13g6.
With additions and
correclions to 1897.
With  additions” to
railvays to March

18g6.

With additions to
March 18¢6.
With additions to

1896.

With additions and
corrections to rail-
ways, etc., to Jul
18¢6. y

\ith additions and
corrections to Jan-
uary 18g7.

With additions and
corrections to bound-
aries 10 1896.

02
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Tirte. Scaie, N‘:m‘::f‘ “ REMARKS,
} e e _ —_ i‘——“»—_
DisTrRICT Maps—continued. i Ino M.

Champarun - . . . N . . . . 1=4 1 i With additions and
cm:rections to bound.
arles, etc,, to Janu-

| | a:-iy 1896,
) . . . . . R 1=4 1 '2nd edition. With

Dacca ! i additions and cor-

i rections to roads to
July 1896.
Garhwal . . - . . . i =2 6
- . . o=y 1 Wilh additions and
Gya . ; corrections to bound-
| aries and railways
i to 1896,
Heshangabad . B . . . . . ' . 1=t 130 With additions and
a corrections to July
1895.

Kbasia and Jaintia Hills . . . . . . 1=4 !

N ) g ‘ . i . i . 1=} 1 With additions and

Lakhimpur . ) corrections to bound-
aries and railways
to August 18g6.

Manbhoom . . . . . . : : - 1= !

. ) ] . B . 1= 1 With additions to
Murshidabad . . . . February 189;.
Naini Tal . . " 1=2 z

. . . . . . . . Loo1=y 1 With additions and

Pabra . corrections to May
1897.

. . . . . . . . o= 1 ard  edition. With

Saran . i additions and cor-

i rections to March
! 1896.
] . . . Jo1=4 1 With additions and
24-Parganas | corrections to July
!I 1896,
Staxparp Maes, \
Bengal. !

Sheet No. 133 . . . . . . . . 1=1 1 Preliminary edition,

Sheet No. 204 N z | 2na edition.

Sheets Nos. 139, 246 and 391 - . . . . . 1=t 3

Bombay. ; i
Sheets Nos. 209, 246, 301, 302, 327, 329, 337 and 249 - . 1=t §
Sheet No. 243 . . . . . N . o= 1 | With additions and

corrections ‘to  Sep-

lember 1896.
Burma (lLower),

Hanthawaddy District—Sheets Nos. 277 S‘:V' and 278 N':‘-'
(in one) . . . . 4=1 1
Hanthawaddy and Pegu Districts—Sheet No. 278 5.‘"- . 4==1 1
Pegu District— Sheet No. 278 s,:\', =1 1
]
Sheets Nos. 181 and 182 . :l 1=1 2 2nd edition,
Sheets Nos. 420, 425, 426, 427, 428, 475 and 470 | 1= 7 !
Sheet No. 184 . . 1=1 1 ' With additions and
! cosreclions to Jan-
i uary 1897.
Burma (Upper). |
Sheet No. 126 . . . - N LB
Sheets Nos. 306 and 355 . . . . . . . il 1=1 2 . Preliminary edition.
|

e ——— !
=czmommme S :
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Tiren,

STANDARD Mars—continued.
Central India and Rajputana.
Sheet No. 260 . . . . .

Central Provinges.

Betul District—Sheets Nos, 23 i} .

SE., . SW., __SE., __ SE, S.w.,

Sheets Nos. 25 %7327 75 355735 7575 357,
SwWo. N.E, , SwW., _. SWw. sWw o,
KL 36 -7 36 IR 36 ;5 36 T3

S.w- . E. S.E Ay MW
36 36 SE and 36 2= (in one),and 37

Hoshangabad and Betul Districts—Sheets Nos. 24 'i';F-‘-' ;

a5 "f-;i and 33 Nif' (in one) and 35 S'l:V' .
Sheet No. 35 N . ’
Damoh District—Sheets Nos, 61 #, 62 %" and
N, . SE,, N.E., S.E., S,Ww,
62 = (inone) 63 ", ; 81 —J—,Sz T-S'—."
82 N—l‘—v and 82 f\"v:v' (inone); 83 S'Iw' and
NV,
84 =~ . . . . . . . .

Sheet No. 51 . . . . . . . .

Gujarat,
Sheet No. 29 . . . . .

Indus Riverain.

Sheets Nos. 18; 33; 343 353 36; 493 505 515 52and 53 .

. . .

Sheets Nos. 18 and 35 (in one!, 33, 34. 36, 49 50, 51, 52 and

53 .. .

Madras.

Shect No. 24 . . . . . . .

North-Western Provinces and Oudh.

Sheet No. 63 -« . . . . . .

Punjab.

- _SW,
Hoshiarpur District—Sheet No. 26377,

S.E.
Kalsia Statc Forests—Sheet No. 314 -, . .

. els Saw NW. . -
Kangra District—Sheets Nocs. 264 —* 7 2657 » 265
NW . . NW .
- 205 = ard 2bs . . . . .

Scalc.
In. M.
1=1
4=1
4=I
4=1
4=1
4=1
=1
1=1
=1
1=
1=1
1=t
4=1
! 4=1
|
!
!
|
: =1

Number eof
sheets,

w

Rusarus,

2nd edition.  With
additions to  rails
ways to 1£96.

2nd edition.

2nd edition.

With additions 1o
roads to 1890.

Skeleton,

2nd edition.

2nd edition.
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‘TiTLE,

Stannarp Mars—concluded.
Punjab—continued,

Kangra and Hoshiarpur Districts—Shects Nos, 265 5,-?’: :

S W w

265 ° )" and 265 e e

Patiala State Forests—Sheet No. 290 ’% . . .

Kangra District —Sheet No. 265 N.E, . . . .
Kangra District and Mundi State—Sheet No. 285 S.E. .
Simla District —Sheet No. 311 S,W, . . .

North-Eastern Frontier Series.
Sheet No. 15 S.E. . . . . . . . .
Sheet No. 15 N.W.

Sheet No. 15 & . . . . . . . .

South-Eastern Frontier Seriss,

Sheet No, 2 NL.E, .

Sheet N g NW.o v &« o+« o« .|

Sheet No. 4 S.W, . . . . . .

F]

Sheet No.6 N.E. . . . . . . .

Sheets Nos. g and 10 . . . . . . .

PLaxs or CiTies AND CANTONMENTS.

Simla . . . . . . . . . .
Ajmere in Rajputana . . . . . . .
Dehra Dun Municipality aad Cantor;rncnts .

Dharwar City and Environs, 1894-95 . . . .
Calcutta . . . . . . . . .
Sanitaria of Simla and Jutog . . . . . .

Calcutta 2nd surrounding country, with table of distances .

Ditto ditto ditto .

Inpex Mars.

To the standard sheets of Central India and Rajputana,
Sheets Nos. 1 and 2 . . . . . ..

To the standard sheets of the Central Provinces . . .

To the standard sheets of the Bombay Presidency . .

Scale
In. M.
4=I1
4=1
2=1
2=1
2=1
1I=4
1=3
1=8
1=4
1=4
1=4
1=4
=8
16=1
121
12=1
8=1
6=t
3=1
=1
=1

Number of
sheets,

e S
S

Rsmannrae,

—_—

7th edition,

ath edition.

Gth edition.  With
additions to bound-
aries and roads to
February 1896,

6th edition,

7th  edition,  With

additions and cor-
rections to Septem-
ber 1896.

Revised to 1896.

With additions and
corrections to April
18¢6.

2na edition,

Skeleton.  With ad-
ditions to 1897.

2nd edition,

With additions and
corrections to 1897.
With additions and
corrections o 1857.
With additions and
corrections to 1897.

R



LIST OF MAPS

Turee, l

StatTisTicaL Mars,

Canal map of lndn 1897 . . . . . .
Railway map [ India . . . . . .

India showing Railways . . . . .

India showing Railways

ADMINISTRATION REPORT Mars,

Bannu, Cawnpore, Chamraran, Chirdwara, Darbhanga
Dinajpur, Goalpara, Gurdaspur, Gujranwalla, Jalpaiguri,
_]rssore, Jnang, Jll"undllr, Khulna, Mandla, Multan,
Nimar, Rawal Pindi, Rungpur, Sarun, Saugor, Seom,‘
Shahabad, Sonthal Parganas, Wardha . . .

Naini Tal . . . . .

Balaghat, Kangra . . ]

Chanda, Gurhlat Statcs, Lohardaga, Sambalpur . .

Upper Burma . . . . . L
MisceLLaNBOUS.

Alapalle reserved forest ; Palmaner Taluk; North Arcot
District, Madras

No. 122 Varatanapalle reserved forest and Varatanapa]le
extension proposed reserve; Knshnagln Taluk; Salem
District, Madras . . .

No. 124 Vallemalai reserved forest Palur Taluk ; North
Arcot District, Madras . . . .

Burma-Siam boundary Sheets Nos. 110 6., .

Bajour and adjacent countries .

Parts of Sheets Nos, 23 N.W, and 23 N.E. of the ‘North- Easl
Frontier (country round Myitkhina) .

Watiristan

Route map for the Western Hlmala\as H l(.'-\shmlr. Pun]al)
and Northern India; with porllons of Afghamstan and
Baluchistan, &c. . . . .

Map showing the path ard limits of totality of the total
iclipse of the sun in India on the a1st January 1898
Conventional signs to be used on Topographical maps

Conventional signs to be used on Topographical maps .

TriaxGULATION CHARTS,

Central Provinces. Shects Nos. 62, 65, 66 and 81 .
Gujrat Survey. Degree Sheet No. 1 (Northern portion}, sea-
sons 1884-87

Gujrat Survey,
sons 1884-87

Guijrat Survey. Degree Sheet No. VII (\lorlhern portlon)
seasons 1884-8¢9 .

Gujrat Survey. Degree Sheet No. V11 (Southern portron)
seasons 1877-78-81-82 and 1887-88 .

Punjab Survey Sheets Nos. 311 ; 314 and 316 . .

[)egree Sheet No 1 (Southern pnrtion), sea

f

Scale.
o, M.
1=32
1=4%
1=04
1=80
=8
I=10
=12
1=10
1=6y4
4=1
4=1
4=1
1=t
1=4
1=y
1=4
1=32
1=04
=2
1=2
1=2
1=3
1=1
1=2

AND CHARTS PUBLISHED AT CALCUTTA DURING THE
YEAR 18906-97.

Namber
ot sheets,

6

~

-
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! RewaAks.
|
|
)

Railways breught up
Lo 3ist March 18¢7.

Correcled to  31st
December 1996.

With corrections tr

1397.

With additions arc
corrections to 1840.

With  additions to
railways Lo :8g6.

With additions and
corrections to 18¢6,
Wilh additions and
corrections to 1897.
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Tile of Map.

STANDARD MAPS.
BurmMa.
Fyinmana Forest Survey.

N. E. N.E. N.E. S. F. <. E S. E.

3 ’ 4 7! ’ 2 ’ 3 ]
. E. S5.W, S w. N.w. q W
g ¢ 270 Ty — o 271 —— and ——

Sheets Nos. 223 — —,

2
S.E_ ,, NE N.E.
SR 2 =

Salween-Ataran Forest Suwvey.

NW. 'SW. S W

N.E. S.E.
Sheets Nos. 477 = and -~ P (parts of); 549 —3 T ika 3

N.W. N.w. S.W. S wW. S E. S, E.
550 —Q4 v T (Part“”\f)- z * 3+ — 1 and patof ——,
S.E. S.E. N. W, N.E. N, W
=5 T 551 —5 3 and part of
Ce~TRaL PRrovINCES,
Bhanddra Forest Survey,
S.E. S. E. S, E. . N.E. N K. N- W,
Sheets Nos. 94 QIE , 3 7 9 3 96— 116 — -,
S. W. N. W. N.W. N W. N.E, S, E. S. W,
;117 —5— (parto), — .= * T, —a - and ——, ——,
s.wv. sE N.E. how, ? -
“4 <, 3 — and 118 'l and 118 7 . . .
Balighdt Forest Survey,
8 E. N. E. N. E. N. w. N. W.
Sheets Nos. g1 q;:_, 92 —3 and part of e o, g
N. w.
and -3 . . . . . . . . . .
Fubbulpore Forest Survey.
S W,
Sheet No. 109 — . . . . . . . .
Narsinghpur Forest Survey.
S. E. N. F. S. k. N-E. S.w.
Sheets Nos. 477757 and 48— (parts of); 49 PR L 67 3
N, W- Lo NLWL N.E. CN.W. NI
and 68 —Fl— (parts of) ; 5: \2‘,&4 and 'S‘% (paersFof), D ..'-—_e\,
and Sff" (parts of) ; 66 ,,;z__.' {part of), 'l - '4—'»'7 (part of), “2 -
N, E. S. E. S. E. S. E. S. E. N. E.
(part of); 67 i (partah), Sy, S, S, B BE
. W. N.W. N, w. LW
N E. ; 86 -~S~‘:v and 87 - - (parts ofy; 87 T Ty y-;——
S. W.
and i-z\l (parts of) and 5 W
Nigpur-Wardhi Forest Suruey.
N. W, N N. W,
Sheets Nos. 73 -, °y —,—; and g3 . .
Rdipur Furest Survey.
N. E. N [ S, E. N_E. N.E, Ll
Sheets Nos. 188 - E: . S 'I , T-;F i 189 ZF—»'. -~—>4'F~; 26 N (part
. WV, N. W, . E. S. E. S, L E. <.
NW.ONW. NW NWL S WS S W N
a0 o, 2 3 el an g oand = (part of)

Scale,

In. M.

Numher of
sheets,

T4

13




LIST OF MAPS PUBLISHED AT DEHRA FOR THE FOREST SURVEY 10§

BRANCIH DURING 18g6-97.

Title of Map. s

STANDARD MAPS—vontd.
NorTH-WESTERN PRovINCES axD OUDIIL

Gounda Forest Survey,

S. F. N. E. N. W, N. W, N.
Sheels Nos. 158 — -~ (part of); 159 o T
2 S WL S. L. )
—: V. ard ! (parts of)
2 1
Kheri Forest Survey.
SO, N. W, N.E. N[ N. [ S. E.
Sheets Nos. 113 s my A 7 A and '

Lalitpuy Forest Survey.

S. E. S, L. NTF.  NE

Sheeta Nos. g1 —=, —""= 42— -—, 44—; 43 and part of
S. F N.TI, P ON V.
—'4,-1'— i 44 ! and part of N v" -5 §9 and part of S .w f
LW & w. ? S . 3w
b0~ rparton, SN (nartsol); 61 oo - (partsof); 62 S,
1 &2 284 3
S w
and . . . . . . . . .

4

Puxsas.
Bashahr Forest Survey.

Sheet No. 332 - . . . . . . . . . .

Tndex Maps.

Index to the Forest Survey in the Bahraich, Gonda and Gorakhpur Division

» " " »  Bundelkhand Division . .
" " " »  Salween-Ataran Division . .
" " » »  Pyinmana District . . . .
" " " »  Chamba State . . . .

Index shcwing progress of Forest Surveys in the Cenlral Provinces .

Charts.

Bashahr Foest Survey Chart of Triangulation, Sheet No. 333 - .

Scale.

In. M.

4=t

Number of
shecte.
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APPENDIX

EXTRACTS

FROM

REPORTS BY EXECUTIVE OFFICERS.

BALUCHISTAN.

Statement of the outturn of work exccuted by No. 24 Party during scason 1896-97.
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Lvtract from the Narrative Report of CAeTAIN Jo M, BURN. R.L., Officiating Deputy

S”p"[”.’e',"k"t' 15t grade, on the Trigonometrical Operations in South-Eqy
Balichistan.

The season has bee.n an exceptional cne, owing to the somewhat peculiar and at
times often dangerous circumstances under which we have had to carry out the work. [t
was towards the end of the season 1895-96 that the Jam of Las Bela died, and as. our
work was to commence this year in the Jam’s territory, the thorny question of the succes-
sion to the title became one of more than ordinary interest to us. ~ Wnen we lelt Bela last
year in April, the second son of the Jam was in temporary rule, but during the recess
season the elder son was, by the orders of the Government, installed on the Zf(t({dz'. He,
however, soon began to have serious differences with the Political Agent, and the resull‘:
was that I had to make my movements dependent on those of the Political Agent of
South-East Baldchistdn, a matter, as it turned out, of considerable difficuity. [For §b0ut a
month belore our start, I got a letter at Mussooree from the Political’ Agent saving he
would leave Kurrachee definitely on October 28th, and, as | had made all my a}ra;’ge.
ments accordingly, it was not with any leeling ol pleasure, when in the middle of October
1 suddenly got the information that the start was (o be made on Mctober 23td.  The result
of this was that I only had three days in Kurrachee to make all the arrangements for the
coming field season.

As the counlry we had to traverse could produce absolutely no supplies of any kind
that my Fhallists could live on, the difficult and irksome task of getting together enough
food for about 200 men for six months was thus rendered all the more tl'0ublcson?e.
However, in three days | had everything ready, and on z3rd October [ crossed the frontier
into Dalichistdun, only to Gind however, us the ficst march was done independently, that the
escort for the Political Agent had been unable to leave Kurrachee on the lixed day, owing
to the insufliciency and inferiority of the camels that had been supplied for its use, As
only a few months before we had traversed the same ground, w/s., from Nurrachee to Las
Bela, without any escorts at all, it seemed somewhat strange to see 200 men of the 3rd
Daldch Regiment marching along with us and the Political Agent with his personal escort
of some 30 Sind Horse.

Nothing event{ul happened on our march of cight days to Bela, but to make mattars
the safer, all the men in camp were practised at falling into their places in case ol any
night alarm, and our camps were pitched with precautions in case of any attack.

By Movemuer 1st we reached Bela, and outside the city were met Ly the new Jam
and all his numerous followers, amongst the latter being a hundred men, armed with all
snrts of strange and quaint weapons, attended by about the most novel band I have ever
seen, who were just able to twang out a tune, which after some considcration one assumed
must be ¥ God save the Queen.”

On arrival at Bela, the first thing we had to do was to get our camp into a thoroughly
defensible state, for no one knew what the events of the next few days might not bring
forth. I put my £haldsis on to throwing up a small redoubt close to the camp, in which
all the powder, whicl was taken [rom the city, was to be stored,

* * * * > * =

By November 12th. we were ready to start operations. Iweuntofftowards (from Bela)
the eastern stations of Kuliri and Piaro, where we closed last year. Messrs. Hickie and
Prunty | sent off to the western stations of Gird and Goko, to place the lamp squads on
these hills and make the necessary arrangements [or the water supply of the men un these
hills, for the water in both cases was some eight miles [rom the mark, so consequently had
to be brought daily by camels,

By 19th November I had finished Kuliri H, S., and was just finishing off Piaro H.S.
(where 1 observed an azimuth) when,in the midst of moust [favourable weather, on
Navember 28th, 1 gol a ietter from Mr. Prunty to say his work had been completely
stopped and the whole courtry ahcad was unlricndly. This was far from pleasant
reading, but there was nothing to be done except that | should myself push forward, and
see what soft words could accomplish,

By December 5ih I got out to a place called Mach, half-way hetween Belt and Jhiu,
having in the meantime Leen again enlivened with a letter from My, Hickie. to very much
the same purport as the one Lhad lately received from Mr. Prunty  Tmet both of the above
Assistants at Mach, and discussed matters with them, [ found here that a son-in-law of
Sardar Saffar Khan of Jhdu had been out at our Mach camp, but that he had evidently
been playing his own game entirely, and, far from helping us, had even heen doing under-
hand things to thwart us in our work. [ never had the satisfaction ol an interview with
this gentleman, for when he heard I was coming into camp, he cleared out and I never
had a chance again of secing him. | at once sent off Rahim Khan (the responsible
Jamadar sent (rem Kalft) to Jhdu with a carcfully but strongly worded lctter to Saffar
[Kihan, Briefly, 1 wrote to this effect, “ My work has been stopped. You are the
“ responsible man in these parts, and I deciine absolutely to discuss matters with any one
““ alse except you. If you won’t come here, then | must come to you. [Ishall pitch my
*camp at Jh4u, and imply tell the Government that you alone arc responsible for any
tloss of money that occurs, probably about a Jakh of Rupees.” Just as | was on the
point of starting for Jhdu, I was suddenly taken very ill with whatl at first thought
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was going to be cholera, but it turned out tobe cnly the effects of a bad chill, b.ut for three
days I was unable to move ; however, no delay really occu.rred, for Sardar Saffar Kh‘an
actually did come out to mzet me. It would be as well here il | gave you a short descrip-
tion of this man, for he played an important part in our affairs this past season.

This man is the Chief Sardac in the Jh4u district, wiiile his elder brother is the head
man of the influential tribe of the Bizenjhaos, and lives at N4l, an important town north
of Bela. Saffar Khan is not, I believe, on very good terms with the poli.ical authorities
of Kalat. Heis an old man, and has all his life, from what [ heard from Captain Le
Mesurier. shewn a decided antipathy to all Eurcpeans and Dhas never been knswn to
voluntarily help them in any way if he couid avoid deing so. Consequently when he arrived
in my camp, | was agreeably surprised. . '

I was confident that ii [ could only once get face to face with him, I would soon get
him to do what I wanted, and as events have shewn, [ was correct in my surmise, When
| sent [or him to talk over matters, I met him with as much ceremony as | could, asked
him to come and sit down in the largest tent [had at my disposal, and for the next few
hours we had an animated discussicn,

To have no misunderstandings, | myself first spoke what [ had to say in Eaglish to my
recorder ; this was given in Hindustani to Rahim Khan, and he in his turn transiated my
words into Baldchi, I first of all carefully explained the objects of our survey, and its
entirely non-political character, that I was glad to meet him face to face, for | f:ould now
ask him poiat blank whether he meant to helo me or not.  He here expressed bis willing-
ness to do anything I wanted. [ then said that what | wanted was, that he should give to
cach of my working squads one really influential man to accompany them, and cach lamp
squad should have one or two men, to be obtained locally, who would remain with or near
the squad until the work was done, and who would have to personally gnard Lthe men of
the squads. These details were all satisflactorily arranged, and the rate of wages for the
services to be rend=red settled, when he in his turn asked some [avours of me.

First that [ should pardon his son-in-law Mir Omar Kban for the unsatisfactory way
he had lalely been behaving, and that I should not indent on him for any camels or sup-
plies, as he'had noue of cither to spare. | agreed to these conditions, and after a few
amicable remarks our mecting ended.

it was a satisfactory one, and I [elt somewhat pleased, for 1 believe I am the
only Luropean that he has ever gone out of his way to assist at all, and the only
pressure | could bring to bear on him was purely of a moral kind. We all marched
off again from Mach to our respective stations, and the rest of the season, when in Jhiu
territory, had no more bother to speai of with any of the inhabitants,

The third station | observed at was Gird H.S. It was with considerable difficuily
that a path was made up this hill, for it is precipitous on almost every side. Howcver
one wis obtained, but it was with a feeling of distinct rclief that I got the instrument, and
myself, down the hill again, all safe and sound.

On the way to Goke H. S, the next station, I weat z/d Bela, and was lucky enough to
be able to halt there and spend Xmas day amongst genial friends, a thing I have not been
able to do for a good many years now. [ hnished oif Goko by January 6th and then went
on to the cential station ef Dosar or Dileki. [ had a great deal of trouble and worry with
this station, for tu begin with, the ground round about the hill belenged to a most unruly
fellow of the name of ** Rozi,”  Mr. Hickie, who huilt the station, never saw him, I from
Goko sent off » messenger te Rozi to tell him to send me a gaide.  He sent a guide, bat
evidently told him to take good care he did not take me by the enly practical route which
went to Rozi's village, but to make me come, with my camcls, if possible, by a track only
fit for unioaded men.  Alter two days' marching and making about eight miles of path, I
foundt mysell at the [ootof a range, towering some 2,000 [eet aliove me, nearly all solid
rock at a sharp incline, over which the guide said we must go. | at onc» went up the hill,
from the top ol which 1 could see Rozi's gof or village only a few miles away, but saw at
once I ceuldn’t possibly muke a path, even fur balf-laden camels, under three or four
days, s0 | came down tirat hill determined to have it out withthe guide. \When I got hold
of him, I made him a prisoner, and said [ would send him into Bela to the [Political
Agent. [ thoroughly frightened him, and the result was that T got at the truth, and
that the facls weee that he was a comparalive stranger to the country and had ouly
teen temporarily stopping with Rozi.  He knew there was another way, but swore he had
never lraversed it.  Next morning we retraced our steps, and | had'one "of the hardest
marches T have ever had. To go only some three miles in a straight line, we certainly
covered over 23, over about as bad ground as it was possizle lor camels to go. | kept
ahead the whole day, with a small squad of men, repairing the track as fast as [ ceuld.

About midday, just as we were on the worst bit of the roal, crossing over a range
about 2,200 feet high, it began to rain heavily, and we were soon all soaked. We could
anly get the camels al:ng by continually throwing down tine sand on the slippery rock so
as to give the animals a toothold. Ihad about 3o camels with me, but the going was so
bad, that on that march, two laid down, absolutely refused to move on and finally died
where they Jay,  On getting to Dosar H. S, 1 immediately sect off for Rozi, who after
some delay, turned up in my camp with a (ew of his followers, all armed to the teeth,
evidently mistrusting my iatentions, However, [ was again able to persuade him of
my entirely pacific work, but soon found out that h= wanted ta be considered quite in-
-dependent of the other Chiels around him, and what he really wanted was to get some
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money out of me. [ consequently promised him that I would reavard him with the sum of
R 50 if he undertook that my squad on the hill should, later on, be sent into Jhdu without
having suffered any molestation. He at once jumped at these terins, which were finally
faithfully carricd out on both sides. | sent the observatory tent and some of the kit up
the hill on January 13th, meaning to go up myself next day. Most fortunate it was that
1 did not go up, for about midday it began to blow very hard and by the evening a cyclone
was blowing, and the temperature fell rapidly. It [roze hard that night, so much so that
the water in the bath room of my tent was frozen solid.  Next morning things were even
worse, and knowing the men on the hill must have had an awful night of it, 1 called for some
volunteers, and went up the hill myselt. It was all [ conld do to get up, for the florce of
the wind was tremendous and the cold intense.  \When I got up | found that th: observa-
tory tent had been blown down, and had fared somewhat badly (of course the instrument
was not up), while all the men [ had sent up the day before were lying in a hall uncon-
scious state, huddled up together under a blown down shouldari, [ got the observatory tent
at once coulected together, and took it, and all the men, down the hill to our camp at the foot
as quickly as possible.  “I'his intense cold continued for another two orthree days, but the
violent wind had raised such a thick dust that I could not beyin observing at Lhis station
until January 20th, and could not get to the foot of Washapi H. S,, the next station, until
the end of the month,

I'he path between these two stations, nearly every inch of it having boen made by
us, went over some very bad ground, for Washapiis another almost inaccessible hill,
absolulely precipitous on its western face, and most difficult to approach from the east,
for the only way ol getting up is to clamber over huge boulders in the bed of a stony
nulla coming down lrom near the top of the Ill.  llad my observatory tent been blown
over to the west on this hill, it would have gone down a sheer precipice for 2 thousand [eet.
What with clouds and mist, and then hazy weather, owing to the dust thrown up by the
wind, I could only get the observations done alter much delay and trouble, and did not
leave this station untit February 8th, when | marched on to Jhdu, where my head-quarter
camp was. [ found that there were only the ruins of an old village here, and that
though Saffar Kbhan had lived here at one time, he was living now some eight miles to the
north. However, I had a secondary station here, and as it lies close to the main track
between Las Bela and Kej. the point here obtained, visible from four principal stations,
should be a useful one.

‘I'he next two stations were Buzgalaband and Hazarbuzi, both lying to the west of the
Jhdu plain, but owing to most vexatious and wearisome delays, caused by the dust for
cver being thrown up by an ever persistently blowing south-westerly wind, it was not
until March 1ath that I was able to leave Hazarbuzi, when matters were beginning "to get
somewhat critical, for unless I could get the observations linished at Kappar by March
21st, the dale on which I had made up my mind some time belore as the day on which
all work must absolutely cease, if | were to get the men into Orméra by April 1oth, in
time to catch the steamer for Kurrachee, then the quadrilateral on the diagonal \Washapi-
Kappar would not be finished this season, much delay and dilficulty would be caused next
ycar, and the outturn for 1896-97 would be a very small one. I got to Kappar from
Hazarbuzi in a forced march of one day, the men being some 18 heurs on the march, and
got a clear day 10 start werk on, but next day the wind arrse again, and one could
barely sce a few yards on account of the all-pervading dust, However, alter some
anxious nights of it, spent in vainly trying to sce the lamps on Lhe surrounding stations,
1 wes, to my immense rehel, able to finish off the eastern angles at Kappar by March
3oth; but it was quite impossible to get the angles to the west done, so this station must
be visiled again this coming season, work starting again on the base Hazarbuzi-lkappar.
1 got into Ormdra by April aud, being delayed somewhat on the long march ol 13 days
{rom Kappar to Orméra by fever, which kept me to my bed for afew days. Here |
had a good deal to do one way and ancther in arranging for the storing away of our
kit until next season, and lor the embarkation of the party in a British India steamer,
which embarkation was safely efiected on April 1oth. The steamer could only anckor
some live miles from shore, and it was rather anxious work getting all the men and kit out
to the steamer in salety, but no casualty occurred. The difficulty of ralioning the men
has been one that has caused me much anxiety this past season, but I am glad to say we
never ran short for a single day, but | had too much left over at Ormara which my
Ahalisis could not eat up, Fortunately however, owing tothe fact that this port had
established a ten-days quarantine on all arrivals from Kurrachee, | was able to dispose
of the surplus rations at the prices | had given for them, to a local dansa there.

On the whole I found it (airly easy to get along with all the inhabitants of- Balichist4n,
whom | met on my work. They are an independent set of fellows, all very lazy and indo-
Tent, but almost without exception extremely poor, and at the same time very avaricious,
80 if one wants auything done, one can generally getit done, if patience and tact be
exercised, providing one shews one is willing to pay for their services. They have been
willing enough to sell us sheep and goats whenever required at rather enhanced rates.

The Jamadar Rahim Khan whom the Political Agent of Kaldt sent me was certainly
of great assistances He knew all about the local Sardars, and the sections of the tribe
they belonged to, so that, backed up by the periwanas he had from Kaldt, he was generally
able without much bother to get the services of local men to shew the forward parties
the way to the hills and so on. He brought, however, some utterly useless sowars with
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him, some mounted on miserable ponies, quite incapable of kzeoing up on a march with
ariding camel.

I had about a dozen of these men originally, but I dismissed two summarily for
gross disobedience of orders, one ran away, and another resigned, so that their numbers
were considerably reguced by April.  Throughout the whole scason the quality of the
water available was a source of much annoyance. When camped near any fairly big
river with running water, such as at Bela and at Jhdu, it was all right, but in other places
it was often very bad indecd, full of salts, which often had a very deleterious elfect on
one.

The health of the men has on the whole been [airly good, though [ regret to have to
record the death of 7 men, 4 during the field season and 3 during the recess s=ason,
the results, I am afraid, of the unavoidable privations they had to undergo.

The fact was that when the men joined, a good many of them had not had an honest
square meal [or months owing to the famine, and consequently began gorging when they
could get as much atta as they liked, with the result that dysentery was pretty common
at the beginning of the season, {However, at the close of the season all the men were
about as ht as they could be, shewing a marked difference to what they were six months
before. 'I'he party reached IXurrachee by the middle of April, and Mussooree by the end

of the same month,

Extract from the Narrative Report by LIEUTENANT W, M, COLDSTREAM, R, L., Off-
ciating Deputy Superintendent, 2znd grade, on the Survey Operations with the
cxpedition into the Southcrn Chin Hills, season 1596-97.

The general plan of the operations in the Southern Chin hills for the winter of
1896-g7 was as follows i—

Three columns of 100 men each were to enter tha hills by dilferent routes and con-
centrate on the Eastern slopes of the Arakan Yomas at the Chin village of Myaing, at
which place the subsequent movements of the columns were to be decided on.

No. 1 column was to start from the Burman village »f Laungshe in the Pakokku
district, whence a comparalively good road suitable for pack animalsled to Chatwe {Chind-
we) in the M6n valley a few marches south of the rendezvous,

No. 2 column was to start from Mindat-sakan, a militacy post some 30 miles north of
Laungshe on the Chin border, and to work through the high hills of the Mount Victoria
rangeto the Mon valley, halting when necessary to exact punishment for the raid on
Mindat-sakan of the previous year.

No. 3 column was to start from Paletwa in Arakan and to reach Myaing by a route
through the Avakan hill tracts.

I'he date of rendezvous at Myaing was settled for the beginning of January.

The survey party consisting of myself with Sub-Surveyors Abdul Rahim, Ramsabad
and Mowni Ram with 3o followers, was disposed as follows : —Sub-Surveyor Abdul Rahim
was to accompany the Arakan column, while I accompanied the 2nd (or Mindat-sakan)
column, keeping one sub-surveyor with me and sending the other with No. 1 (the
Laungshe) column.

On arrival at Pakdklu on the 11th November, [ ascertained that Mr. Ross the Poli.
tical Officer ol No. 2 column, intended to leave Mindat-sakan on the 1st December, and
that the 1st column was to start from Pakd8kku for Laungshe within a few days. By the
toth Mr. Ross, [.CS,, Lieutenant Barnard, Commanding the Escort, Lieutenant Fleming,
100 Sikhs of the Military Police, the survey party and 200 coolies had collected at Mindat-
sakan, and on the r1th we started. | made a detour to visit and observe at Bawkung
Tung or Mount Kitchen, a hill of 8,000 feet elevation, some 7 miles off tne main route. Ui)
to this date, the 12th of December, the work was heavily handicapped by the thick
masses of cloud which shrouded the higher peaks, and only lifted very occasionally for
short periods. Afler this, however, until the middle of January, when the usual Burman
haze began, the weather was clear and in every way favourable for survey work.

I rejoined the main body on the 13th, and by the z22nd we reached Tawim. At this
village Tagain left the main bLody, and aiter two stiff marches arrived within a mile of the
summit of Mount Victoria: as my party had to rejoin the main hody at a village (Mleng) to
which the distanze (rom Mount Victoria was not kuown, 1 could only spend one day on
the summit,  Although at the site of my station shortly atter dawn, it was middav belore
the sepoys and khalasts had sulficiently cleared the hill for me, to commence obscr\;ing and
when darkuess came on | had not obtained as many observations as I had hoped for.
That night we bivouacked at the summit, but unfortunately the next moruing proviny cloudy
no more work was possible and after a long downhill march we rejoined the main body
at M’leng in the afternoon,  On this trip the sepoys and followers sulfered consi\lcrabl'y
from the cold, Mount Victoria being ro,100 leet in elevation, and we had 8 cases of fever
and 2 of dysentery in the party, which consisted of 20 sepoys, 7 dhalasis and 27 cooljes.

From \l’leng 1 remained with the main body until we reached Myaing on the 3rd
January, where we (ound the Arakan column with Mr, Greenstreet and Captain Rigby.
The Laungshe column marched in the same day, and | was glad to flind that the
surveyors with each party hald mapped in alwrge extent of country. I again left the force
taking all 3 surveyors with me, and we visited a couple of peaks on the Arakan Yoma
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range and obtained a sufficient number of points to start the surveyors alvesh.  On the 1oy,
of January we left Myaing, Lieutenant Langtry’s column returning to Chindwe to explore
and survey in the country south ol that place and east of the Arakan Yomas.

Mr. Greenstreet’s party accompanied them as far as Chindwe, and thea returned to
Paletwa by a route 15 to 20 miles south of the one it had come by. Sub Surveyor Abdy
Rahim again accompanied Mc. Greenstreet and mapped a large extent of country on the
way and alter the return to Paletwa to the north of that place.

Mr. Ross’ party returned to Mindat-sakan by a slightly different route to the one jt
had come by, Captain Rigby frem Mr. (ireenstreet's column accompanying it.  We arrived
at Mindat-sakan on the 3oth of Janvary and on the gth of February started againto ex.
plore the upper waters of the Nén river and the unmapped country to tive north, Before
leaving [ sent instructions to Sub-Surveyor Ramsabad, on the return of No. 1 column, to
jc_)in me, on our column leaving the hills in the 2ad week of March at Tilin, a Burmese
village, 30 miles north of Mindat-sakan. Captain Rigby and [ also wrote lor permission
to re-enter the hills again in Macch to survey what we could of the Baungshe country and
the Myittha river drainage.

On the 17th February we arrived at a camp near Pulumtung (8,900 feet) on the Mén.-
Maw watershed ; here we were delayed by bad weather for a couple of days. At Pulum-
tung a temporary base was forined under Licutenant Fleming, while the remainder of the
column explored the Mon and Thet valleys on our way to Twidin (Tinkring), to which
place Lieutenant Fleming was to move his base along the watershed. [ was fortunate
during Lhis reconnaissance to be able to climb, among other hills, a very commanding
peak in the Yoma range Tai Teh Tung (8,800 fect) from which I obtained an excellent view
over the Arakan hill tracts and the country our columns had traversed. In the Mén valley
we had expecled to meet with some resistance, but we met with none, although at one large
village of 100 houses (M'chum) the men turned out with theic bows and spears and threal-
ened o obstruct ouradvance. On the advanced guard lixing bayonets and marching to-
wards them, they dispersed and we heard no more of their objectioas to our presence.
Ve met Lieutenant Fleming's party at Twidin and halted three days to enable us to ascend
Maw Bim Tung (3,990 leet), one of the highest peaks in the neighbourhood from which !
had ho»ed to bhegin the ecxtension of my triangulation to the north over the Baungshe
country. In this however 1 was disappointed, as owing to the dense haze little could be
scen to the north.

On the sth of March we left Twidin for Tilin, which we reached on the 1oth, Here
our party divided, Mr. Ross and Lieutenant Fleming with a swmall escort returning to
Mindat-sakan by a road across the Maw, Yaw and Maung valleys, while Captain Rigby,
Lieutenant Barnard and mysell waited at Tilin for orders regarding the final expedition
we had applied for permission to make.

Orders arrived on the 17th, and Mr. Duncan, the Political Officer who had accom-
panied the 1st column, was sent in political charge of our party. As the season was
already advanced aund therains approaching, it was not found possible Lo attempt all we
had hoped to do, but on this expedition we explored a considerable part of the unmapped
portions of the Maw and Myittha drainages and passed through the hilherto unvisited
villages of the Welaung Chins. We returned by Daidin and the Myittha river valley to
Minywa which we reached en the 1gth April, and the column immediately started for
Pakokku.

The total area of country mapped on the | inch scale was 8,170 square miles, of which
3,0v0 square miles were Lriangulated. All three sub survevors worked hard and, in spite of
the rather rough time they had, and the difliculties of the country, did all that could be
effected with the time and routes at their disposal.

The main feature of the Southern Chin country is the high masc of hills round Aisatung
where the Arakan Yoma range splits into two branches on either side of the Mén river
drainage. The peaks at the sources ol the Mén are all over 8,000 feet clevation and run
up to 9,100 feet, They give rise to the sources of the Myiltha, Maw, Maurg, Thet and
Mén rivers on the north east, east and south sides.

Mount Victoria (10,100 [eet), the highest peak in the Chin country, if not in Burma, is
not on the Arakan Yoma range, but [orms the culminating point of the eastern offshoot
above referred to.

The best roads in the country are those leading along the summits of the Aisatung,
Mount Victoria range and along the ridges of the spurs descending on either side. On
the summit of the ranges the roads lead through oak, pine and rhododendron forest, alter-
nating with open park like clearings, the grazing ground of herds of bison, the old tracks
and other traces of which are to be seen every where in the higher hills. Along this
range water is fairly plentiful, there being apparently a line of springs at intervals of
from } to 4 miles apartabout 500 [cet below the summits, By combining several of these
water sources there ‘s no doubt a sufliciently copious water supply could be obtained for a
sanitatium, when it is decided to have one in these hills.

The inhabitants of the Southern Chin hills, though obviously of the same stock, differ
considerably in the different valleys. The Baungshes inhabit the upper drainage of the
Myittha., The Welaung Chins those of the Rong, a southern tributary of the Myit'tha.
The Yaw, Maung and Che valleys are inhabited by Chinb8ks, whilc a similar but distlr!ct
people occupy the scattered villages on the west bank of the M8n. These last are easily
distinguished by the curious coils of lacquered cane which worn round the waist form
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with a small strip of cloth the principal clothinz of the men, This strip of cloth about 1
to 2 inches wide is decidedly more modest in dimension than in effect, Captain Righy of
the Intelligence Department and Mr., Ross, [.C.S., made a thorough study of the 'various
peoples and their politics, but I do not think they discovered any regular tribal combin:.xtions
among the Chin villages such as exist among the tribes on the North-Western Frontier of
India. The higher hills are very scantily populated. The inhabitants of the few Lamlets
are great shikarss and have collections ol bison, sambhar, serow and boar's heads on the
gables of their houses that many English sportsmen would envy.

[ was much indebted to Captain Rigby for his assistance to my work and ta Mr. Ross
for the correct spelling of names and for the assistance he gave me by conforming the
movements of the column as much as possible to survey requirements.

The following notes are {rom a report by Sub-Surveyor Abdul Rahim :—

Arriving at Akyab on the rgth November, Abdul Rahim reported himself to
Mr. Greenstrect, who made the necessary arcangements for him and his six tkalasis to
accompany the Arakan column. On the 2tst December Mr. Greenstreet’s party arrived
at Myaing, and as the two columns from the Pakékku district were not expected till the
first week in January, Mr. Greenstrect employed the intervening time in visiting the neigh-
bouring Chin villages west of the Yoma range, Captain Rigby and Abdul Rahim accom-
panying him with a small escort, while the main body were encamped at Myaing. On
the 31st December, Mr. Greenstreet and his party returned to Myaing, and on the 3rd
January the 1st and 2nd columns marched in.

The three columns left Myaing on the gth, Abdul Rahim again accompanying the
3rd column under Mr. Greenstreet. The return journey was made by the Lower Lemru
Guard, the surveyor being left behind with a small escort for a [ew days to survey in the
neighbourhood of the Seng Chaung.

On the 4th February, Abdul Rahim received a letter from Mr, Greenstreet asking
him to proceed to Paletwa, and on his arrival at that place Mr. Greenstreet arranged
for him to survey within the limits of the Arakan administration. He accordingly
worked his way to the Kyauk Pine Daung range, where he ascended the highest
summit and then down the Kaladan river and up its tributary the Pi Chaung, mapping
in the ecastern slopes of the range, forming the boundary between Arakan and Chittagong
using the points of Mr. O'Donel’s triangulation,

On the 1oth April he finally arrived at Paletwa, having completed during the season
4,608 square miles of quarter inch reconnaissance work

Abdul Rahim describes the country of the Arakan hill tracts as consisting of 'fa
series of elevated plateaus, great rolling gcassy downs separated by deep valleys and
intersected by parallel ranges the general direction of which is north and south , . . . .
the general summits of the plateaus being 1,000 to 3,500 feet elevation.”” The roads were
merely tracks running along the rocky beds of the rivers.

Apparently throughout the country west of the Lemru different dialects of one
language are spoken, while on the east of that river to the Yomas the tribes Lave
different languages. In religion and dress the people seem to approach the Eastern
Chins, the further they are from the semi-civilized administered districts. Like the Eastern
Chins they tattoo the faces of their women, and have few if any prejudices regarding
what they eat, They burn their dead making the ceremony an occasion for two or three
days feasting and heavy drinking, Some of the tribes erect flat tables of slabs of rock at
the site of the burning, wlhile others, alter collecting in an earthen jar the remnants of
bones and ashes, bury them in the village graveyards, and, instead of the stone tables,
erect miniature modcls of houses in which food and drink are placed for the use of the
departed spirit-

Marriage is arranged by the parents of each party on the man having first instigated
his parents to approach thosc of the gicl on the subject. Two wedding feasts are held,
the first at the bridegroom’s house and the second two days later at the bride's.

Rice is cultivated by most villages cither on irrigated lands or on the hill sides in
Taungyas (hill side ficlds}; pumpkins, Indian corn, millet, pulse, cotton and tobacco
are also grown by the wilder tribes. The Arakanese and Chaungthas cultivate sugarcane,
vegelables and melons in addition, Each village makes its own clothes and cotton
blankets, Rice and tobacco are exported, and Abdul Rahim also states that there is some
trade in ivory and rhinoceros’ horns.

The valleys are gencrally [everish for Europeans and Natives of India, but the hills are
probably faicly healthy:.

Extract from the Narrative Report of CAPTAIN G. P. LENOX-CONYNGHAM, R. £,
Deputy Superintendent. 1st grade, on the determination of the LATITUDE O
MADRAS OBSERVATORY, scason 1896-97.

The report consists mainly of extracts from notzs written by Captaia Burrard before
giving over charg: of th: Astrondmicu Parties, with sone adlitioas hiving reference
to the final results of tne computations.

Captain Burrard says :—

“My original inteation had been to observe four complete nizhts with the zenith
telescope, and eight with the zenith sector, four of the latter oy the [alcott method and

Q
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four by the sector method, But the programmes w=rz so braken ints by passing clouds
that I eventually observed for eight nizhts with tie z=nith telescope and for ﬁ\'ea\vith ths'
zenith sector (sector method). Mr, Michie Smith took observations on five nights \vit?x
the zenith sector on the Talcott method. The number of observations taken \va: P —

110 pairs, Talcott method, Zenith telescope, by myself.
53 pairs, Talcott method, zenith sector, by Mr. Michiz Smith,
101 double ohservations, sector method, zenith sector, by myself,

Descripiion of Stations.

“I set the zenith telescope upon the same pillar thut Captain Lenox-Conyngham
observed from, and I built a brick pillar for the zenith sector on the prime vertical
thirty feet east. This brick pillar had tke usual foundation two and a half (eet deep, and
proved most satisfactory, remaining perfectly steady from hour to hour and from ﬁight
to night: the levels of the zenith sector were not affected by movements of men in the
tent,

 Captain Conyngham’s pillar consisted of three solid cylindrical granite bLlocks
superimposed and cemented together, which were brought to India and erected by the
American longitude observer in 1881, and which are mentioned in the official account of
the American longitude work, as having been used at their China stations. This pillar
was to all appearances of ideal construction, was situated in the most suitable position
for our work, and was of just the right dimensions for our zenith telescope.

*“On December 22nd, when | commenced observations, so many things were going
wrong that I did not notice any particular instability of level, but on December 23.-(] T
saw that it was very unsteady : it seemed as if the bubble would generally begin to move
at the moment, when [ was about to read it. Mr. Michie Smith was present and we
attributed this movement to the heat from the hand lamp, whose rays are thrown on to
the level atthe instant of reading; on Dzcember 24th, however, we found that, though
the band lamp did have some slight eflect, the chief cause of the movement was my acti?)n
in rising from the observing seat after an intersection and transferring my weight from
the seat to my feet. Une of the new observaiory tents, which have no flooring, was in
use, but the pillar had been insulated with dry sand.

" Further tests showed us that this massive granite pillar was affected by every
movement in the tent, and on digging for better insulation we unexpectedly discovered
that, though it rose to a height ot 2} fect above the level of the ground, it only sank to a
depth of a few inches below, and was without any foundation, The three granite cylinders
are each a foot high, and the joints between them are easily visible above ground : the
Government Astronomer had always thought, that a fourth and possibly a fifth cylinder
were buried underground as a foundation, and he expressed great surprise at the dis-
covery that the pillar consisted merely of the three visible blocks.

“The idea may occur to others, as it did to me, that the identity of the American
station has possibly been mistaken. The erection however of this granite cylinder is well
authenticated historicaliy, and its centre is situated so exactly on the primary meridian of
Madras, that its astronomical origin cannot for one moment be doubted. At this
distance of time it is impossible to say how this unsteadiness was got rid of by the
American observers, though there can be no doubt that at the time of their observations
it must have been in a satisfactory condition. .

“Though I stopped all movementsin the tent and sat myself to odserve in such a
position that to read the level I had only to rise without moving my feet, the bubble
almost invariably started off when [ rose. I tried reading the level by reflection in a
hand-mirror without rising from my seat, but this device failed as I was apt to touch the
instrument, On December 2sth I constructed a wuoden flooring and the level then
became fairly steady, though on occasions it would still move at my rise {rom the observ-
ing scat, and its steadiness never equalled that of the zenith sector.

"* A peculiar feature of the unsteadiness was that 7u  the long run the
granite pillar was remarkably steady, for 1 had never to re-adjust the level of the
instrument even from night to night. If any one went near the pillar, the level
would be temporarily altered, but it would immediately recover if he went away. In
fact the granite behaved much as it would have done if it had been standing on a
ralt floating in a pond : its general level in that case might remain unaltered for days
and wecks and months, but if an observer stepped on to the raft, the pillar would incline
towards him: if he moved about on tle ralt, the level of the pillar would alter with his
movements, and it would reassume its normal position as soon as he went away : it would
remain steady as long as he remained absent.

*That level unsteadiness could produce a systematic crror throughout six whole
nights seems hardly reasonable ; yet at Madras I am inclined to think that it may have
done s0, becausc in nine cases out of ten the Lubble movement at the moment of reading
was towards the north: it would bave been eisier to decide this point il our zenith
telescope had carried two levels as the American instruments do.

"L his report is written belore the results have been worked out, and before I know
whether my final value will disagiee with Captain Conyngham's or not.

“ It will be interesting to see whether the construction of the flooring affected the
results ; [ do not anticipate much effect, because from the very first I made a point of



X

rapidly noting the bubble’s position at the very instant of rising and of recording that
positien only.”

The results having now been computed I append a table, including three other values,
viz., that given in the Nautical Almanac, which was the result of a large number of
observations taken in the observatory; a value determined by Downing from direct and
reflex observations made by Taylor, and a ~alue quite rccently obtained by Mr. Michie
Smith by solar observations with the zenith sector.

Observer and method. Resulting Latitudes,
|

: |
1 | Value in Nautical Almanac from many observations taken in observatory Lozt oy 8™
R N _ R . " S
2 | Downing from Taylcr’s observations . . . . . . i 804
0 !
3 | Lenox-Conyngham with zenith telescope on unsteady pillar . . . . 8”80
; B
4 } Burarrd with zenith telescope on unsteady pillar . . . . . . 834
5 I Burrard with zenith sector on steadyv pillar . . . . . . i 7794
i
6 ' Michie Smith with zenith sector by Talcott method . . . . . 7"25
|
|
7 | Michic Smith with zenith sector by solar observations . . . . . 8™ et

Result No. 6 Mr. Michie Smith assigns but little weight to, and it may be disre-
garded. .
Assuming therefore that the mean of 1, 2, 5 and 7 is the true value we have 13°--4'—

8”02,
Now the correction to the latitude on account of change in the readings of the level

between the observations of the first and second stars of a pair--
= + } 2 (N-9)

If therefore N is generally larger than it should be, the correction wiill be too large
algebraically and the resulting latitude too large. Captain Burrard says above that *‘ the
bubble movement at the moment of reading was in nine cases out of ten towards the
north.’ That is to say, the N reading was generally too large, and would have been larger
still if the reading had not been promptly taken. Now I recollect when observing at
Madras that [ occasionally noticed that the bubble was moving, but I failed to attribute
this to its true cause, and thought that the level was sluggish, and that the tubble had
not yet come to rest, and therefore waited till it did so. It is clear therefore that one
woull be justified in expecting Captain Burrard’s result to be somewbhat larger than the
truth and mine cousiderably larger, and this is exactly what has been found. Captain
Burrard’s error is +0%32, and mine +0"78, It is interesting to note also that the mean
of Captain Burrard’s observations taken before he had a floor made was 0”14 greater than
the mean of those taken subsequently.

This evidence, taken tog:ther with Captain Burrard's remark as to the observed
direction of motion of the bubble, proves conclusively that the unsteadiness cf the pillar
did produce a systemat‘c error in the observed value of the latitude. This result is unex-
pected and very difficult to understand ; the practical deduction to be made is bowever
obvious, namely, that very great care must be paid to the proper insulation of pillars, and
that no faith can be put in probable errors as a test of accuracy unless all unsteadiness
has been carzfully guarded against. It wili be noticed that among the sets of observa-
tions mentioned above, there is no satisfactory set by the Talcott method. It is very
desirable that an opportunity should be taken of observiang with the zenith telescope on a
properly constructed pillar.

Captain Burrard then adds a discussion of the micrometer value, he says :—' Colonel
Uerschel’s value of the zenith sector mictometer was ¢”428871, but its” accuracy has
never been tested by the Talcotl method. [t will be seen from the redeterminations in
my observatory Mem= Book that at Madras this value was too small: after [ left Madras,
further redeterminations were made by M.. Michie Smith, and he obtained the value
07" 42987.

“The value of the zenith telescope micrometer has been determined by Captain
Conyngham many times and is known more accurately than that of the sector : Captain
Conyngham’s original method of determination was to intersect circumpolars at elonga-
tion at known intervals of Lime, but this method is very liable to errors from refraction,

Q32
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and he obtained his final value 0693556 from an exhaustive trealment of his latitude
results. This year | tricd a new method and alter many determinations obtained the
mean value 0”693.10|. (An examination of the results where this value was used points
to an error ol + u”'000266, so that the value should be 0”-6¢g3290.)

“I sclected two stars differing by a few minutes in Right Ascension and by about one
degree in declination, and intersected them in succession on the meridian without touch-
ing the telescope between the intersections. The micrometer valie was deduced by
comparing their known difference of declination with the micrometric measurement cor-
rected if necessary (or level: if the stars are well selected, their errors of place are likely
to be systematic and not accidental, and the former class have no eftect if the two stars
are situated together,

“ In the case of the sector value an uncertainty exists in the third place of decimals,
but in the telescope value the third place is well known, and it is the fourth place that is
doubtful. As these values have to be mulliplied by 2,000 or 3,000 divisions, the latitude
by singie pairs will differ by 2” or 3” according to which value is adopted [or the sector,
and by 0”3 or 0”5 according to which value is adopted for the telescope.

“In the Indian Survey no satisfactory plan has yet been devised of dealing with the
micrometer value, ard our obs=rvers have never shown the same contidence in their
Talcott results as the Prussians and Americans do.

“ During actual field operations there is no time to spare for experiments, and these
must be made in the recess or not at all. Up to date our efforts have been directed
towards attaining a micrometer value, which will suvit all observations and all stations:
our failure has been probably due, partly to the value being affected by temperature, and
partly, to its want of uniformity at different parts of the thread, Variation with temper-
ature and want of uniformity could both be tested with a tappet and chronograph by
revolving the micrometer eye-piece through g¢o° and thus making the horizontal wire
vertical, and by then taking star transits over the wire at every 500 divisions of the
micrometer scale.”

In order to reduce the amount of work thrown on the micrometer screw, three
wires have now been fixed to the sliding {rame, about 1,000 divisions apart, and a star
will in future be intersected with that wire which lies nearest to it,

The intervals between these wires can be determined very carefully beforehand, and
its value will of course be independent ol any irrcgularity in the screw, and will also be
less affected by temperature, for the sliding frame is of brass, the same material as the
tube of the telescope, and should therefore expand or contract in the same ratio. The
micrometer screw being of steel does not do so,

All effect of error in the adopted value of the micrometer can, as has been pointed
out in previous reports, be eliminated by carelully choosing the pairs such that the sums
of the additive and of the subtractive micrometer correction should be equal, but as
Captain Burrard remarks :— ¢ No one who has not had actual experience can realise the
difhculty of selecting pairs to balance, and the shorter the programme the more difficult
the task. In his recently published account of the Survey of South Alrica, Dr. Gill con-
tends that it is useless to observe for latitude at an ordinary station for more than one
night, and recommends a return to the Walker-Herschel group system of latitudes. His
conclusions are unassailable ; but if his recommendations be adopted, the difficulty of find-
ing pairs to balance over only one night’s work will be so great, that unless satisfactory
means be devised of dealing with the micrometer value, a return to the sector method of
observing will be our ignominous but only alternative,”
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ATLAS OF INDIA.

Sheets Nos. 3 N. W, 5 S. K.,
8 S E,8S W, 10 S E,
10N. W, 105. W, 1IN E,
1N.W., 11 S. W, 12 8.1,
21 S, E, 23 N. W,
N.E, 31 S. E, 3t N. W,
33 S. E.. 335. W, 36 N. E.,
37 S. W, 39 S. E., 4o, 40
S.W., 43,49 N.E, 52N E,

‘;N W, 54 59 5. W, 67
S E.685.'W.,69 S. I:.7l
N. E,7lSL7=\ ., 72
N. W, 88, 8 S. E, go
N, W, 90 S. W. gt 8. E,
91 N. W, g1 S. W, o2

. W, 92 S. W, o4 106,
114 115, 118, 119, 120, 124 N,
E., 121 N. W, 127 N. W,
129 N. E,, 129 S. h., and
130 N.E

Shects Nos. 13 S E, 41 N.E,,
41 S, 31 S W, 42N, h,
43S, W, s8N.E, 58 S. E,
sSN.W, 3>S W, 59 NLE,
02 N. E. 82 S.E. 78 N.W.,
9VE,,g\E.7)SW
BoN E., 8oN. W, foS. W,,
141 S, E, 141 5. W, 142
N.E, 142 S. E, 132 N. w.,
142 S. W, 134 N. E, 144
S.E, 144 N, W, 144 S. W,
145 N.E., 145 S. E.,, 145 N,
W..u;,h W, 153 N. W,
153 S W, 157 N. E, 163
S W, 164 N. W, 164 S.

W, and 165 N. W. .
Sheets Nos. 27A N, E, 27A
. E., 37 N. W, 65 & 78
N.W, . . . . .

GENERAL MAPS.

India (2nd edition) (Engraved) ,
Do (do.) (Litho)

Do. (she\\lng canals) (Photo. )
Do. (3rd edition) (Litho). .

Do, (shewing railways) (Photo)
Do. (Engraved) .
Do. (do.)  skeleton
Do, (do.)
Do. (do.
Map of \ estern Hlméla) as
(kngraved) . . .
Punjab .
Norlh Western' Provmces and
Oudh . . . .

PROVINCIAL MAPS.

Assam (Litho.) . . .
Do. (Engraved) .
Bengal, Bih4r, Orissa and
Chota Nagpur (Litho) . f

1=32
1=32
1=32
1=32
1=38
1=128
1=128
1=128
1=256

1=32
1=32

1=32

Number of

T - — =

Sheots. REMARKS,
58 Additions made {o railways, roads, carals aad
changes to bourdaries.
1 Additions made to names and detaiis for engrav-
ing.

5 Hills brush shaded, for engraving.
6 Additions o dale,

G Ditto.

6 Ditto.

0. | Compilation in progress.

1 Railways 10 dalte.

I Ditto.

1 Additions to date,

T Hills brush shaded, for engraving.
1 Railways to date.

1 Additions to date.

1 Completed and published.

1 Additions to date.

1 Additions to railways to date,

1 Ditto 1o date and putlished.
2 Ditto ditto.
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Statement of work—continued.

s ' Numl f
TiTLE, Scale. ghmeft;.o
PROVINCIAL MAPS—contd.| In. M. .
Bengal, Bihir, Orissa and
Chotd Négpur (Photo.) . . 1=16 2 Additions Lo date and published.
Bengal, Bihdr, Orissa and !
Chotd ;\'égpur (Engraved) 1=16 . 2 Hills brush shaded, for engraving.
Bombay Presidency (Engraved) 1=106 i Additions to dale. )
Central Provinces {Litho.) 1=16 2 Ditto  ditto.
Gujarat (Engraved) . . 1=16 1 Hills brush shaded, for engraving.
Mysore and Coorg (Engraved) . 1=16 ' Completed and published.
Punjab (Litho.) (skeleton) 1=16 4 Additions to railways.

Do. (Engraved) . . 1=16 4 Ditto  to date.

Ditlo  (do.) . . . 1=16 4 Compilalion in progress.
Rajputina Agency (Engraved) 1=16 2 Addilions to railways,
SinI(Litho.) . . . . =16 1 Ditto  to date.

Upper Burma (2rd edition) 1=16 2 Corrections to boundaries.
|
DIVISIONAL MAPS.
Chittagong  (Photo.) 1e=8 2 Additions 1o date,
Chot4 Nigpur (do.) 1=8 2 Completed and published.
Patna (don . . 1=8 2 Ditto ditto.
Tenasserim (do.) . . 1=8 4 Additions to date.
DISTRICT MAPS.
AssaM—

Lakhimpur . . 1=} 1 Completed and published.
BeExGaL—

Binkura, Dacca, Gay4, Mén-

bhiim, Murshiddb4d, Pabn4,
24-Parganis, Rajshahl,
Sdran . . . . 1=y o Complcled and publighed.

Bogrs, Jalpdigurf, Malda,

Monghyr, Nadi4 . . =1 5 Additions and corrections (o date.

Champaran, Darbhanga . 1=4 2 Compilation in progress.
BurMa—

Bhamo 1=8 1 Additions to date.

Punian—
Jhelum and Rawalpindi . 1=4 2 Additions to date,
Hissar . . . . 1=3 1 ‘ Ditto ditto.
1
STANDARD MAPS. ! ‘
BeveaL— i ‘
) i
Sheets Nos. 125 and 126 . ‘ 1=t | 2 | Additions to date.
1 T i
Bomaay— i. ' i
Sheet No. 199 . . I ', t Additions to dale.
Sheet No. 246 . . . 1=1 1

Completed and published.
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TITLE. Scale, Nghmel:;c{ ’ REMARKS.

STANDARD MAPS—contd. | In. Al

CexTtraL INpIa aND  R4- ‘
PUTANA— ;

Sheets Nos. 67, 108, 109, 118, ‘
134, 135, 108, 211, 213, 227,
235. 235, 249, 258, 260, 278,
282, 287, 303, 307, 312, 324,
331, 378, 379, 408, f10, 411,
418, 420, J21, 441, 449, 450,
4714 472, 472, 475and 476 .| =1 38

Sheets Nos. 121, 175, 176, 177, !
201, 223, 220, 230, 255, 257, .
250, 201, 262 and 2645 S 14 ’ Published.

Sheets Nos. (161, 162, 194, 195) :
in one sheet, and (159, 160,
192, 193) in one sheet . . =2 2

 In progress,

Ditto.

CexTraL ProOvVINCES—

Sheets Nos. 2S 35, 50, 52 67 '
and 68 1=1 6 In progress. )
Sheet No. 51 . . . 1=1 : Completed and published.

-

MapRras— i
Sheet No. 49 . =1 1 ! Brought up to date.
Sheets Nos, 24,26, 27, q7, ,3_ !

7,107, 108, 137, 138 and .
ng ./ o. 37 x3' an. 1=1 1 Additions to date.

NorTH-WEST Trans-FroNnT-

1ER— i

Sheet No. 28 S, E. . . 1= 1 Completed and published.
PuNsag—

Sheet No. 243 . . . 1=1 1 Additions to date,

Urrer Borma—

Completed and published.
In progress.

i
1
H
i
'
|

Sheets Nos. 506 and 358 . =1 2
Sheet No. 314 . . . 1=1

Urrer Burma  (NorTH-East
FRONTIER SERIES)—

)
|

Sheet No. 15 N. W, R 1=4 I Completed and published.
Sheet No. 135 (4th edmon) . =3 1 Ditto  ditto.
Sheet No. 14 S, E. . 1=4 [ Additions to railways to dale,

Parts of sheets 23 N. E. and
N. W

. . . . 1=4 1 Additions and corrections to date.

Uerrer Burma (Soutu-East
FroXTIER Ser1es)—

Sheets Nus, 4 S. \V (7lh

edition) and o N. . 1=y 2 Completed and published.
Sheets Nos. g and |o . . 1=38 2 Ditto ditto,
Sheets Nos. 3 S, E. and

3AN.E, 1=4 2 In progress,

Sheets Nos, 1 (alh edllmn),
(2nd edition), and § . . 1=8 3 Ditto.
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DU
TITLE. Scale. h‘;’:l’:t's?f REMARKS,
ADMINISTRATION In. M.
REPORT MAPS.
Assam . . . . 1=48 1 | Completed and published.
Punjab . . . . 1=S%0 1 Ditto ditto.
Upper Burma . . . 1=04 1 In progress.
Assam—
Goalpard . . . . 1=8 1 Completed and published,
BexgaL—
Champéran, Darbhanga .
Dindjpur, Jalpdiguri, Jessore . Ve
Khuird, Patnd, Rangpur,
Séran, Shdhdbdd and Sonthil
Pargands . . . . 1=8 1§ Completed and published.
Lohdrdagd . . . . 1=16 1 Ditto ditto.
CenTrRAL PROVINCES—
Bélighit . . 1=8 1 Cempleted and publi:hed.
Bastar . . . 1=16 1 Hills, brush shaded.
Chdnd4 . . . 1=16 1 Completed and published.
Chhindwiérs . . . . 1= 1 Ditto ditto.
Garhi4t States . . . =16 1 Ditto ditto.
Mandl4d . . . . 1=8 1 Ditto ditto.
Nimdr . . . . 1=8 1 Ditto dilto.
Sambalpur . . . . 1=16 1 Ditio ditto.
Saugor . . . . 1=8 1 Hills, brush shaded.
Seoni « . . . . 1=8 1 Completed and published.
Wardhd . . . . 1=8 1 Ditto ditto.
NORTH-\VESTERY Provix-
ces—
Mirzdpur . . . . =12 1 .
NAiei T4l . ; ; : =10 y } Completed and published.
Puxsap—
Bannu . . . . =8 1 Completed und published.
Gujrdnwiéla . . - . =8 1 Ditta ditlo,
Gurdaspur - . . . 1=8 1 Ditto ditto.
Gurgaon - . . . 1=8 1 Additions and corrections to date.
_]haﬁg . . . . . =% 1 Completed and published.
jultundur . . . =8 1 Ditto ditto.
Kargra . 1=12 1 Ditto ditto,
Karnal . . . 1= 1 Ditto ditto,
Lahore . . . . 1= 1 Diuto ditto.
Ludhiina . . . . 1= 1 Additions to date.
Peshdwar . . . ' 1=8 1 Completed and published.
Réwalpindi . - . . 1=3 1 Ditto ditto.
INDEX MAPS.
Prov ncial Indexes - . .1 Various ., 0 Brouglit up to date.
Index to the Standard  Sheets of N ]
Bengal . . . . 1=52 1 Additions and correclions to date.
Index shewing the Survey Opera-
lions by the Survey oi India
Department in North and ) .
South Lushai Hilla Districts . 1=52 2 Prepareda trzcing on vellum cloth,
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DRAWING OFFICE, CALCUTTA.
SECTION [—continued.

Statement of woyk—continued,

- Numb
TiTLE. Scale, dmber of REMARKS.

INDEX MAPS—concld. In. M.

Index to the Standard Sheets
of Upper and Lower Burma . 1=32 2 (a) shewing publications of 1-inch sheets.

Index to the Standard Sheets 8 @) w scales of different surveys.
of Madras =4 t Additi i

lndex to dra. Standard Sheets o itions and corrections to date.

1=48 1 Corrections t i i

lndex to the Standard Sheets of rrections to boundaries and railways.
Bombay Presidency . 1=64 1 Additions to railways.

PLANS OF CITIES AND

CANTONMENTS.
Simla and Jutogh . . . 6=1 1 Additions to .
Plan ol Mooltan-City 6=1 8 Corrections. date
Plan of Nusseerabad Canton-
. 6=1 I Ditto.

Plans ol' Kasauh, Subéthu, and

Umballa Cantonments . . 12=1 3 Ditto,
Plan of the City and Environs

of Ajmere . . 12=1 7 Ditto.
Plan of the City of Calcutta . 16=1 9 Additions and corrections.
Plan of Quetta Cantonment . 16=1 4 Ditto ditto.
Plans of Solon, Dagshdi and

Jutogh Cantonments . 24=1 3 Corrections.

WORK DONE FOR
OTHER DEPARTMENTS.

MISCELLANEOUS.

Map of Mandalay . Station
Yard . . . . .| 1=400ft. 1 Prepared for the Consulting Engineer (o the
Government of India.

Ten miles radius map of

Lansdowne . 1=1 1 Prepared.
Map of country 12 miles around
Indore 1=1 1 Ditto  for Lieutenant D. H. Cameron.
Map of Patnid Dlwsmn (lz sets) 1=8 24 Coloured for the Famine Commission.
Map of Upper Burma . 1=32 2 Ditto  for Mr. Irwin,
Map of India . . . . 1=96 I Inserted names and heights for the Sanitary

Comimissioner.,

MAPS, COLOURED, &rc.

Maps on various scales . . 1,997 For Surveyor-General's Office.
Ditto ditto . . ver 90 For other Departments.
ToTtaL . 2,087
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DRAWING OFFICE, CALCUTTA,
SECTION l—concluded.

Statement of work—concluded.

DESCRIFTION OF WORK, Number of
sheets.

Maps examined.

Atlas sheets . . . . . . . . . 87
General maps . . . . . . . . . . 8
Provincial maps . . . . . ' . . . . . N 25
Divisional maps . . . . . . . . . . . b4
Dislrict maps . . . . . . . . . . . . . . 2
Standard maps . . . . . . . . . . . . 85
Plans of Cities and Cantonments . . ' . . . . . . . . i
Administration Report maps . . . . ' . . . 31
Index maps . . . . . . . . . . . . . . . 11
Statistical and Extra-Departmental maps . . . . . . . . . 7
Miscellaneous maps . . . oo . . . . . . . 94
Originals and office copies of various maps with additions and corrections in territorial bound-
aries and public works . . . . . . . . . . . . 566
Tracing prints prepared for Atlas reduclions . . . . . . . . . 24
Tracings of roads, canals and railways from originals supplied by P. W, D, . . . 18
Engraved proofs of Atlas sheets in various stages . . . . . . . . 71
» of General and Provincial maps, including index charts . . . . 28
’ of large scale plans . . . . . . . . . . 2
" of Administration Report maps . - . . . . . 40
v of Statistical maps . . . . . . . . . . 5
Litho. proofs of General and Provincial maps, including index charts . . N . 25
» of Atlas sheets and district maps, transferred from copper-plates . 19
" of Statistical and Extra-Departmental maps . . . . . . 6
Photo, proofs of standard and various other maps . . . . . . . att
Colouring of maps for various purposes .« . . . . . . . . 550
Projection and examinalion of graticules and plotting of points . . . . 156

Torar . . 2,314

N.B.—In addition to the above, many miscellaneous jobs, such as supply of geographical data to
various official s, calculation of areas, computation of graticules for the projection of the sheets of the Indian
Atlas, examination of the printed catalogues of maps as to additions and corrections up to date, examination
of the proof sheets of the *“ Survey of India Department Notes,” as to the correct orthography of geographi-
cal names and various other minor works have been performed by the Examining Section.
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DRAWING OFFICE, CALCUTTA.

SecTion II,—REVENUE DRAWING AND COMPILATION,

Statement showing the work performed during the year 1896-97.

TITLE. Scale. Nghm:;f;_r" REMARKS.
STANDARD MAPS.
In. M,
Punias.
Indus Riverain Suyvey.

Sheets Nos. 18, 33, 34, 35+ 36, 49,

50, 5T, 52 and 53 . 1=1 10 Proofs passed ; press order given.

Sheets Nos. 24, 25, 26, 27, 40,

41, 42, 43, 45, 79, Bo. (60 and

81)and ¢8 . . 1=1 13 Fair maps corrected for re-photography. Proofs
passed ; [ress order given.

Sheets Nos. 23, 46, 47. 43 59-

68 and 99 . 1=1 7 Fair maps corrected and sent to press for re-
photography ; proofs sent out to local officials
for corrections up to date,

Skeleton Mapsof the Indus River,

showing old course.

Sheets Nos 33. 34, 35, 36, 49, )

50, 51, 52 and 53 . . 1=1 9 Probfs passed ; press order given.

Distyict Hasdva.
Sheet No, 12 . . . . 2=1 2 Fair maps corrected lor reduction to half scale.
District Peshdwar,

Sheets Nos. 51, 52, 78, 79, 105.

106, 107 and 134 . 1=1 8 Compiled from the old sheets with additions from
tracings received from the district officials.
Drawing and typing in progress.

Sheets Nos. 8o and 168 & 1=1 2 Partly traced from the old sheets and partly added
from 4-inch and 2-inch tracings received from the
district officials.

NorTH-WESTERN PROVINCES
anp OupH,

Districts Ndini T4l and Garhwdl

Sheet No. 63 . . . . 1=1 1 Proofs passed ; press order given.

Distvicts Meeyut and Movddabdd.)

Sheet No. 31 , . . 1=1 1 Under publication.

Districts Sahdranpuy, Musaffar-

nagar and Meerut,

Sheets Nos. 13 and 16 & 1=1 2 Fair maps corrected and proofs returned to press
for correction,

Sheets Nos. 6, 10, 14, 15 and 19 1=1 5 Falr maps corrected, proofs sent out to local
officials for corrections up to date.

Sheet No, 19 . . . 2=1 4 Falr maps being corrected.

Districts Aligarh, Muttra and

Agra.

Sheets Nos. 23, 35 and 38 . =1 3 Fair maps corrected, prools sent out to the district
officers for corrections up to date.

Sheete Nos. 24, 25 and 37 . 2=t 12 Kair maps corrected and sent to press, and proofs

under correction.
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DRAWING OFFICE, CALCUTTA.

SECTION lli—continued.

Statement of work—continued.

Number of

TITLE. Scale. Sheets, REMARKS,
STANDARD MAPS—contd.
In. M.
NoRrRTH-WERSTERN PROVINCES
AND OUDH—contd,
Districts Faunpur, Benares
and Miredpur.
Sheets Nos. 168 and 171 & . 1=1 2 Fair maps corrected, proofs returned to press for
correction.
Sheet No. 169 . . . . =1 1 Fair mar corrected, proof sent out to the district
officer for correction up to date.
Districts Ghésfpur, Benares and
Mirsdpur.
Sheets Nos. 195, 196 and 197 . 1=1 3 Ditto ditto.
Distyicts Basti, Gorakhpur and
Ghdgipur.
Sheets Nos. 188, 189, 203, zos. .
208, 209, 220 and 221 . 1=1 8 Ditto ditto.
Portion of the Ndini T4l (Ku-
miun Bhdbar) District.
Sheets Nos. 46 1:—'5—'; S—::,
g MW, NE S W
L34’ P 23,47
s, E.J.; N
Lnhd T 23,40 3
5 ') and 251 L
250 s andast a4
S. W. 9 E.
1,2,%4° 1,3 ’ . 4=1 30 Fair maps corrected, prools sent out to the district
officer for correction up to date,
District Pilibhit.
Sheets Nos. 1to 12 . 1=1 12 Additions and corrections made to boundaries,
roads, etc.
District Agra.
Sheets Nos. 1to g . . ] 1= 9 Ditto ditto.
District Buddun.
Sheets Nos. 33, 34. 59, 5:.52,67, X
68, %9, 70, 84 and 85 1=1 1 Ditto ditto.
Districts Musaffarnagar, Meerut
and Bulandshahy.
Sheets Nos. s, 6, 7,8, 17, 18, 19,
30, 31 and 32 . . 1=t 10 Ditlo ditto.
OupH.
Sheet No. 136 . . f =1 1 Printed map touched up, corrected and sent to
press for reproduction.
Sheets Nos. 122, 133, 136, 137,
138, 139, 150, 151 and 152 . 1=1 9 Additions and corrections made to roads and

boundaries,
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DRAWING OFFICE, CALCUTTA.

SECTION ll—confinued.

Statement of work—continued,

Number of

TiTLE, Scale. Sheets, REMARKS.
STANDARD MAPS—contd.
BENGAL. In. M.
District Darjeeling (including
British portion of Sikkim).

Sheets Nos. 269 and 270 2=1 8 Drawn [or reduction to scale t«inch to a mile
(2nd edition). Proof of the former sent to press
for correction and of the latter in hand.

Districts Darjeelmg and Falpdi-

gurf.
Sheet No. 294 . . . . 1=1 1 Proof passed ; press order given.
District Hooghly.
Sheets Nos. 4,6and 8 . 1=1 3 Additions and corrections made to roads and
boundaries.
Distyict Dindjpur.
Sheets Nos. 9, 10, 11, 12z and 13. | I=1 S Ditto ditto.
District Malda.
Sheets Nos, 1to 8 . . =1 8 Ditto ditto.
District Réjshahd.
Sheets Nos. 2,3, 5and 6 . .| 1=I 4 Ditto ditto.
District Mymensingh.
Sheets Nos. 347, 348 and 389 . 1=t 3 Proofs examined and corrected up to date.
Sheet No. 391 « . . =1 1 Proof passed ; press order given.
BoMBay.
Sheets Nos. 161, 166, 243. 302,
327, 329 and 337 . 1=I 7 Proofs passed ; press order given.
Sheets Nos. 164, l83, 192, 101
and 301 =1 5 Proofs examined and sent to press for correclion. '
Sheets Nos 195. 206, 23! and 232
(in 4 sections each) . 2=1 16 Fair maps corrected and sent to press for reduc-
tion by photography to scale 1-inch=1 mile for
replenishing stock.

Sheets Nos. 328, 349, 350 and 351

(in 4 sections each) . 2=1 16 Fair maps examined with feld sections, corrected
and sent to press for reduction by photography
to scale 1-inch=1 mile.

Sheets Nos. 208, 209, 210, 243 .

and 244 . . R . 1=z 5 Additions and corrections made to roads and
boundaries.
LowgrR BurmMma.
Sheets Nos, 181, 182, 184, 281
and 284 . . . 1=1 5 Prools passed ; press order given.

Sheet \Iu 179 . .

-

Prools sent to oﬂ'cmls for correction.
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DRAWING OFFICE, CALCUTTA.

SECTION He—continned. -

Statement of work—continued,

TITLE. Scale. Ng?ehei;_"f REMARKS.
STANDARD MAPS—concld.
' In. M.
LoweR BuRMA—contd.
Districts Amherst and Thatén.
Sheets Nos. 420, 425, 426, 427,
428 and 479 . o . 1=1 6 Proofs passed ; press order given,
Sheet No. 374 (in 4 sections) .| 2=1 4 Fair maps corrected and sent to press for redyc-
tion to scale 1-inch=1 mile.
Sheets Nos. 421, 422, 371, 376 )
and 377 (in 4 sections each) 2=1 20 Fair maps examined with 16-inch plans, corrected
and sent to press for reduction to 1-inch scale.
District Tavoy.
Sheets Nos, 486, 487, 488 and .
489 . . . . . 2=1 14 Compiled from 16-inch plans ; drawing and typing
in progress,
UrpeER BURMA,
District Minbu.
Sheet No. 126 . R . . 1 1 Proofs passed ; press order given.
Sheets Nos. 128 and 129 . . 1 2 Proofs examined and returned to press for cor-
rection,
Sheets Nos. 89, 90, 127, 130, 174
and 175 . . . . 1=1 6 Proofs under examination.
PARGANA MAPS.
BENGAL.
District Gayd.
Sheets Nos. 3, 8, 13, 14, 15, 16,
17, 18, 19, 21, 22 and 23 . =1 12 Prools passed ; press order given.
District Monghyr,
Sheets Nos. 7 and 14 . . 1=1 2 Printed maps touched up, corrected and sent te.
press for reproduction.
District Shéhdbdd.
Sheets Nos. 13 and 14 =1 2 Proofs passed ; press order given.
District Sdran,
Sheets Nos. 15 and 19 =1 2 Ditto ditto.
District Purnea.
SheetsNos. 11, 12, 14,15, 17 and
18 . . . . . =1 6 Additions and correclions made to roads and
bound aries.
District Backergunge.
Main Circuits Nos. 7 and 8 1=1 2 Printed maps touched up, corrected and sent to
press for reproduction; proofs passed; press
. order given,
District Mdnbhvim.
Main Circuits Nos. s, (6, 7 and
10), 9 and 14. . . . =1 4 Ditto ditto.
Disirice Mymensingh.
Main Circuits Nos. (17 ar.1d 13) . 1=1 1 Ditto ditto.
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DRAWING OFFICE, CALCUTTA.

SECTION [l—=continued.

Statement of work—continued.

Number of

TiTLE. Scale, Sheets, REMARKS,
PARGANA MAPS—concld. In. M.
BeNGAL—concld.
District Dacca.
Main Circuits Nos. 7 and 8 =1 2 Printed maps touched up, corrected and sent to
press for reproduction; proofs passed; press
) order given.
District Nadid.
Sheet No. 5 . . . . =1 1 Ditto ditto.
Sheets Nos. 1, 2, 4 and 6 . 1 4 Additions and corrections made to roads, bound-
aries, etc.
District Bogrd.
Sheets Nos. 1 to 8 1=1 8 Ditto ditto.
District Khulnd.
Sheets Nos. 1t0 7 1=1 7 Ditto dirto.
District 24-Parganis.
Dihi Panch4nogram.
Grand division 1, Sub.division 3 1
Grand division 2, Sub-division §
Sec. i . . . . . I
Sub-division
. 13 . . 2 .
Grand division 3, {Suba-division 90 ft.=1 Printed maps touched up, corrected and sent to
23 Sec.ii . inch. prgss for reproduction ; proofs passed ; press
Grand division 6, Sub-division Q order given,
1st. @ 2nd . . . . 2
Grand “division 6, Sub-division
M, Sec.1 . D - 1
Grand division 6, Sub-division A 1
CeNTRAL PROVINCES.
District Chhindwdrd.
Sheets Nos. 1to 12 1=1 12 Corrected to dale from tracings received from the
district officials.
AssaM.
District Sibsdgar.
Sheet No.6 . . . 1=1 1 Corrected to date; proofs passed ; press order
given.
DISTRICT MAPS.
Puxnsas.
Jhang 1=2 a Additions and corrections made to roads, bound-
aries, etc,
Hissdr . . . 1= 1 Corrected ; proofs passed ; press order given.
Sislkot (Skeleton) . 1=2 1 Examined and sent to press for reduction to half
scale.
Nortu-WesTery PRovincEs
aND OUDH.
Garhwil . . . . 1=2 6 Proofs passed ; press order given.
Bahraich. . . . 1=4 4 Ditto ditto.
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DRAWING OFFICE, CALCUTTA.

SECTION l—continued.

Statement of work—continued.

TiTLe. Scale. N‘gg‘e‘mf‘ ReMARKS,
In. M.
DISTRICT MAPS—concld.
CENTRAL PROVINCES.
Négpur and Wardhd . =2 4 Proofs passed ; press order given.
augor . . . . . 2 6 Additions and corrctions made to boundaries and
interior details from the 16-inch scale tracings
received from the Settlement Officer.
PLANS OF CITIES AND
CANTONMENTS.
Dhérwar . . =1 2 Proof passed ; press order given.
Hubli . . . . . 8=1 2 Fair map corrected and sent to press for repro-
Bareilly (shewing the British duction,
position and the Military .
operations in 1857-58) . 4=1 1 Drawn; prool passed, press order given on
2-inch scale.
Cawnpore . . . 12=1 9 Corrected to date and sent to press for reproduc-
tion,
Calcutta . . . . . 6=1 2 Proofs passed and sent to press for correction.
Calcutta , . . . 3=1 1 Proof passed and press order given.
Calcutta = ; AL
2,3 4,56 1,234’
M N .
2 10,12, 15° 1,8and 11to20°
0 . O .
1,23 13t0 16" 1Btoar’
_9 . and - :
Jtoz2’ 11,15 2 * [ 1=50 feet 65 Reprints ordered.
Moulmein Town (in 69 sheets) . | 1=5o feet 40 Proofs passed ; press order given.
Ditto ditto f ditto 29 Fair maps corrected and sent to press for repros
duction.
Cantonment of Moulmein . l1=200 feet 1 Redrawn ; sent to press for reproduction.
MISCELLANEOUS MAPS.
Calcutta and Suburbs (in 4
sections) . . . . a=1 4 Proofs passed ; press order given.
Calcutta, country 15 miles around 1=t 1 Drawn; sent to press for reproduction,; proof
passed ; press order given.
TRIANGULATION CHARTS.
Half degree sheets, Nos. 1,7, 8
and g (in 2 sections each) of
Gujar4t Surveg . . . 1=2 8 Prools passed ; press order given.
Degree sheets, Nos. 10 and 14 \
(in 8 sections each) ditto 1=j 16 Fair maps corrected and sent to press for reduction
to $-inch scale.
INDEX MAPS.
For Administration Report Various, 6 Drawn and sent to press.
Ditto ditto ditto 3 Corrected to 1897 and sent to press.
TRACINGS (ON CLOTH).
Tracings of Sheets . ¢ : " 30 These plans and tracings have been prepared for
Village plans 139 Government officials and other departments.
MAPS COLOURED.
Maps on various scales . 140 For office use.
Ditto ditto . 11,161 Colouring examined for stock in M. R. 1. 0.
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DRAWING OFFICE, CALCUTTA.

SECTION Il—-concluded.

Statement of work—concluded.

DescrIPTION OF WORK.

REMARKS.

Computations examined.

District Tippera, Season 1890-91,

»  Chittagong ,  1888-89,
Kyaukse " 1889-g0.
» Jalpdiguri ,,  1889-go.
»  Sibsfgar »  188g-go0.
,»  Akyab ,, 1884-8s.
»  Balasore »  1893-04.
Bhand4ra ,, 188g-g9o,
»  Raipur »n  1893-94.
.»  Narsinghpur ,,  1886-88.
,»  Henzada » 188g-90,

Traverse data, etc., supplied.

District Sagaing, along Lower Chindwin, (18 pages) .
»  Mandalay, along  unsurv eyed portion
(36 pages) . .

Vheri, along Nepil Terntory, (7 pages) .

Plhbhlt along Nepdl Territory

Basti, along District Gorakhpur, (23 pages)

Tlppera along Bay of Bengal with charts
(12 pages) .

Eastern Boundary of Dakhin Shéhbizpur (8 pages)

Backergunge villages (40 pages) . .

Village Traverses (72 pages) .

Triangulation data of District Ndsik

" ” Buxa Cantonment

District Seoni . .

” ”

Field Area Statements of District Minbu (21 pages) .

" ” District Prome (14 pages) .
" " District Amherst (102 pages)
" " District Akyab (248 pages)

District Purf (23 pages)

Values and descrlptlon of all G.T. S. Stations in

District Nadid (10 pages)

Calculated latitudes and longitudes of Revenue Survey
points in Districts Akyab Jalpdiguri, Bhandaira,
Seonf and Bhurtpore State. Prepared a scale of
contours 25 feet apart on 4-inches to the mile for
Captain Hodgson. Calculated two tables for reduc-
ing slopes to horizontal values. Calculated areas
by Tahsils and Pargands of standard sheets Nos. 6,
13, 16, 31, 38, 169, 171 and 209, North-Western
Provinces ; sheets Nos 294 and 337, Bengal ; sheets
Nos. 164, 166, 206, 327, 347, 349 and 351, Bombay ;
and sheet No. 319 Punjab, Calculated the area of
the City and Environs of Dh4arwir and revised
the area of District Hoshidrpur by summation
of villages, Adjusted the areas of Districts
Cuttack and Balasore according to revised bound-
aries.  Plotted K4la Chitta Pah4r, District
Réwalpindi, on 4-inch scale. Prepared and sub-
mitted a report on the character, scale and date
of survey of all the districts in the Lower Prov-
inces of the Bengal Presidency since the com-
mencement of Revenue Survey Operations in 1830

To 0. C. No. 3 Party.

Ditto ditto.
To 0. C. No. 2 Party,
Ditto Ditto.

To O. C. No. 8 Party.

To O. C. Nodkh4li Detachment.
Ditto ditto.
To Collector.
To public officers.
To Sugerintendent, Bombay Reve-
nue Survey.
To Executive Engineer, Military
Works Division.
To Superintendent, Forest Sur-
veys.
To Superintendent, Land Records
and Agriculture.
To Deputy Commissioner,
Ditto ditto.
Ditto ditto.

. | To Settlement Officer.

To Collector.
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DESCRIPTION OF WORK.

REMARKS.

Traverse data, etc., supplied—concld

for the Bengal Government. Prepared a state-
ment showing area, cost and season of cadastral
survey of the districts in North-Western Provinces
from 1872-73 for the Board of Revenue, North-
Western Provinces. Computation and plotting of a
group of Murshid4b4d villages for preparation of
a congregated 4-inch village map for the Collector,
Inserted traverse stations on the 16-inch cadastral
maps of District Garhwil with extracts from tra-
verse volumes for relaying of boundaries for the
Deputy Commissioner. Calculated the area of the
estates of the Mah4r4j4 of Benares by summation
of villages. Supplied the Officer in Charge, No, 2
Party, with the numbers of villages of the old 4-inch
survey of Districts Gonda and Bahraich. Prepared
statements for the General Report, checked annual
statements received from executives, and did a
large amount of miscellaneous wotk.
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DRAWING OFFICE, CALCUTTA.

SecTion 1Il.~CaADASTRAL.

State of publication of Cadastral Maps on the goth September 1897,

NUMBER OF SHEETS,

MaPs RECEIVED. MaAPS PYBLISHED,
DISTRICTS.
Up to 30th .?.:E:d Total up to | Up to 3oth B eS:rv: T Total to 30th|Remaining| Reusrics.
| September past F’ .|[3oth Septem-| September 0 ceeéuri:g Seplember to be
1896. moaths. ber 1897. 1896 past 12 months, 1897. published.

North-Western Provinces. (a) These hgures are
Agra . . . . . 2,942 2,042 2,942 2,942 liable to altera-
Azamgath . . . 930 vos 930 930 930 tion until publi-
Baiw : . . . 1,601 - 1,601 1,601 - 1,601 cation has been
Bioda . . . . . 3,317 e 3,3V7 3,317 - 3:317 . completed,
Basti . . . . . 5:571 . 5,571 5,571 . 5571 .

Benares . . . . 2,053 2,052 2,052 . 2,052 .
Bijnor . . . . . 31 . 31 31 k1)
Dehea Din . . . . 70t . 701 701 701
Fyzabad e e e s 14 w 14 4 14
Garhwil . . . . 9,100 9lao 2,255 2,906 5161 3939
Ghazipur . . . . 4,021 . 4,021 4,021 4,021
Gorakhpur . .+« . 8,615 o 8,615 8,615 . 8,615
Hamirpur . . . . 2,926 o 24926 2,920 2,926 .
aunpur . . .. 3,593 - 3,583 3,583 - 3,583 -
hansi . . 1,661 o 1,661 1,661 . 1,661
umdun (Bhibar) , . . 332 332 332 o 33z .
Mor4dabad and Tarai . 4,023 4,023 4,02 Voo 4,023 ™
Muttra . . . . . 1,658 . 1,658 1,65 1,658
Mirzépur . . . . 3794 - 3794 3794 - 3794 -
Rampur Estate . o« . 1,356 - 1,356 1,350 1,356
Tarkt . . . . 862 . 862 862 862
ToraLs . 59,090 59,090 52,245 3,906 55,151 3939
Burma,
Akyab . . . . . 2,785 3,785 2,785 .- 2,785
Amherst . . . . . 3,664 3,664 3,664 3,664
Bassein . . . . . 3,437 3,437 31437 - 3,437
Hanthawaddy and Pegu . . 4,601 4,601 4,601 4,601
Henzada . . . . 1,30 e 1,391 1,391 1,391
Katha . . .« .+ . 56 56(a) 56
Kyaukss . . . . 8o1 Bor 801 . 8o I
Mandalay . .« o . 7% 78 781 . 781 .
Meiktila o e . 722 1,139 1,861(a) 723 647 1,369 492
Mergui » « . . 1,071 1,071 1,071 . 1,071 "
Minbu . ¢ . o . 1,384 63 1,447(a) 724 723 Lga7 -
Prome . . . 847 - 847 847 . 847
Rangoon Town and Index . 20 " 20 20 . 20
Sagaing e e 2,236 2,286 1,487 227 1,714 572
Tavoy . . B . . 763 . 763 763 e 763 -
Tharrawaddy . . . . 1,363 1,363 1,363 1,363 i
Thatén . . . . . 1,048 152 1,200(a) 497 Gog 1,106 04 | Exclusiveof 13sheets
Thdngwa . . . . 3,749 3749 3749 . 3,749 of Thatén (Munici-
pality) reprinted.
ToraLs .| 30,713 Lqio 32123 28,703 2,206 30,909 L1y
Bengal and Orissa. .
Backergunge . . . . 261 261(a) 261 261 (4) Published by order
Cuttack Town . . . . 86 . 86 86 86 . of the Board of
Muzaffarpur . N . . 1 . ] 1 1 . Revenue, Lower
Patna and Gayd . . . 3,054 - 3,054 3,054 3,054 . Provinces,
Puef {Khurda Estate) . . 4,565 4,565 4,565 4,565 “
Shahibad . . . . 4,934 . 4,974 4,974 4,924 .
ToTtALs . 12,630 261 12,891 12,630 261 12,891
Assam
Cachar , . P . . 191 191(a) 120 7 i
Darrang . . . . 1,074 1,074 1,074 1,074 Exclusive of 3 sheets
Kémrip . . . . . 2,218 2,218 2,210 2,210 8 reprinted.
Lakhimpur . . . . 346 346 346 e .
Nowgong . . . . 1,277 1,277 1,9;7 1,277 ™ Exclusive of 6 sheets
Sibsdgar . . B . 2,050 3,050 2,042 7,042 8 reprinted,
Sylhet . . . . . 213 .- 213 168 163 45
Sylhet (Jaintia) . . 651 B 651 651 651 -
TorALs . 7,829 191 8,030 7,768 t20 7,888 132
Central Provinces.
Raipur . . . . 43 43 4 43
TotALs . 43 443 43 43
GRAND TOTALS o| 110,305 1,862 112,167 101,339 5,493 106,892 5,285

Abstract of work performed during 1896-97.

NuMBBR OF SHEETS,
Examined and
PROVINCES. 3 Traced and Proof sheets exa- Coloured and REMARKS.
"l?"d"hed‘ “".""‘l_' examined for mined previous subsequently
or ';r::l;;:““’ Zincography. to press order, examined.
North-West Provinces .. 2,710 %’5 3,977 - Sli)ﬂe 3z-inches=1 Mile.
urma . . . . . 2,024 go 2,049 o, 16 ,, =1
Dengnl . . . . '137 135 270 Do 16 ,, et ’,.
Assam N . . . . 159 41 141 . Do, 16 ,, =1 ,,
ToTALs N 5,030 1,581 5,737 -
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DRAWING OFFICE, CALCUTTA.

SECTON [V.—BENGAL PROVINCIAL,

Statement showing progress of 2+inch mapping during 1896-97,
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ENGRAVING OFFICE CALCUTTA.

Statement showing the work peyformed during the year 1896-97.

e . Number | Outline | Number Hills, &and,
1TLE oF Map. akes,
PI:te!. ianc‘;naerse. leu:e?si cut, | 3qnare Remarks.
inches.
Atlas of India.
Scale 1 inch =4 miles.
Quarter sheets, new, completed 6 8 2,860 54
Ditto in progress . 50 878 69,571 506
Additions and corrections to pube
lished quarter sheets . . 93 777 71,047 206
Ditto  ditto  full sheets 19 131 18,293 291
New quarter sheets projected,
etc. . . . . . 35 2,802
Generval Maps.
On various scales ] . 5 104 19,062
Provincial Maps.
On scale 1 inch=16 miles and
32 miles . . . . 27 1,076 36,924 260
On various scales for Adminis-
tration Reports o+ . . 2 680 e
District Maps.
On various scales for Adminis-
tration reports . . . 37 325 24,657 233
Index maps . . . . 3 L5711 ree
Plans . . . . . 4 45 949 33>
Charts . . . . ' 3 33 5,800 5
Miscellaneous subjects . . 65 7 51,994
ToTan . 349 3,384 306,210 1,588
CorpgRr-PLATB PRINTING.
Impressions taken . . . . . . . 20,240
Prools pulled . B . . . 493
Transfers pulled . . . . . . 517
ToTaL . 21,250
e}
Steer Facive.
Double elephant plates, steel faced . . . . . 19
Ditto » temoved . . . 14
Quarter sheets w faced . . . . . . 104
Ditto , removed . . . . . 40
Miscellaneous plates » faced . . . . 26
Ditto » removed . . . f 18
Torar zn
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PHOTOGRAPHIC AND LITHOGRAPHIC OFFICE, CALCUTTA.

Extract from the Narrative Report of MR. T. A, POPE, Assistant Surveyor-General,
Season 1896-97.

OUTTURN.—The outturn of work for the year is somewhat over the average of the
past few years. A considerably larger number of subjects was dealt with than usual,
The actual amount of work done by the presses, as measured by the number of pulls, is
practically the same as last year, though the final number of printed copies is less. Full
details of the outturn in each se:tion will be found in the appended statements.

ORIGINAL SUBJECTS.—The number of original subjects received for reproduction and
either completed or partially so during the year was 7,880, or 860 more than in the pre-
vious year, This number is considerably in excess of any year in the past. The increase
is entirely under the head of departmental and cadastral maps, the number of subjects
received from other departments showing a decrease as compared with last year, though
well up to the average. The number of subjects lithographed was 612, of which 56 were
departmental and 556 extra-departmental, against 46 departmental and 536 extra-depart-
mental last year. The remaining 7,268 were either reproduced by various photographic
processes or zincographed, and include g93 departmental, 5,634 cadastral, and 641 extra-
departmental. The actual number of maps, etc., received during the year was 7,496, of
which g30 were departmental, 5,666 cadastral, and goo extra-departmental. The number
completed in all respects was 7,361, of which 60og were departinental, 5,518 cadastral,
and 1,234 extra-departmental.

LITHOGRAPHIC DRAWING SECTION.—This section remained under the charge of
Mr. S. M. Coard, of the Engraving Office, until the 31st March 1897, when he was relieved
by Mr. R. Fogarty, who arrived from England under an agreement with the Secretary of
State to assume the post of Head Assistant, Litho Branch. Mr. Fogarty rapidly mastered
the rather complicated details of the work of his branch, for which his previous
training and experience have specially fitted him, Heisin every respect well qualified
for the post, and has shown tact and judgment in his management of the staff of native
draltsmen and others under his supervision. The total number of new drawings, or addi-
tions, etc.,, made to maps on stone during the year was 515, of which 26 were depart-
mental and 489 extra.departmental,

LITHOGRAPHIC PRINTING SECTION,—The number of subjects printed from stone
was 612, or 118 more than last year; of these, 56 were departmental and 556 extra-
departmental, against 38 departmental and 458 extra-departmental last year. The number
of pulls from stone was 572,719, of which 45,505 were departmental and 527,214 extra-
departmental, while the number of copies was 555,525, of which 45,120 were departmental
and 510,405 extra-departmental. Sergeant Vandyke, R.E., held charge of the section,
under Mr. Fogarty’s supervision, throughout the year, and has continued to show himself
a very steady and efficient assistant.

ZINC PRINTING SECTION (Normal).—The number of zinc plates printed during the
year was 1,104, of which 509 were departmental and 595 extra-departmental. The number
of pulls was 148,003, of which 87,818 were departmental and 60,185 extra-departmental,
and of complete copies 175,254, of which 84,957 were departmental and go,297 extra-
departmental. The figures for last year were, number of plates printed 1,140 (355
departmental, 785 extra-departmental); number of pulls 178,919 (76,445 departmental,
102,474 extra-departmentaly; number of completed copies 249,171 (74,071 departmental,
175,100 extra-departmental). Mr. E. A, LeFranc continued in charge of the section and
managed the work very efficiently,

ZINC PRINTING SECTION (Cadastral).—During the year, plates of cadastral maps of
the Bengal, Nocth.Western Provinces, Assam and Burma surveys were printed off to the
number of 5,645, the number of pulls being 133,223, and of copies of complete villages,
122,293. Last year. 4,921 plates were printed, the pulls being 121,584, and complete
copies 111,430. The figures show a large increase of work during the year under report.
Mr. J. B. Mackenzie held charge throughout the year and gave entire satisfaction.

TvyPE PRINTING SECTION.—The work in this section shows a decrease during the
year, owing to the smaller demands from the head-quarters offices and field parties for
departmental forms, the printing of which forms the greater part of the work of the press.
There was a large outturn in the preceding year, which supplied all requirements in
advance for some time. The number of pages or items set up was 10,054, or 1,861 less
than last year; the number of pulls was g31,543 (340,014 less than last year), and of
copies §39,664 (139,131 less than last year). Mr. DePyvah, the Head Type ¥’rinter, con-
tinued to perform his duties to my satisfaction.

NEGATIVE SECTION.—The number of negatives taken during the year was 6,273, or
316 more than in the previous year. Of these, 1,375 were of departmental maps, etc.,
4,056 cadastral, maps, and 841 extra-departmental subjects. Last year the fgures were,
968 departmental, 3,696 cadastral, and 1,292 extra-departmental, or a total of 5,956. No
alteration was made in the processes employed, and there is nothing special to recorde
Mr. H. Haward, Head Assistant, Photographic Branch, was in charge of the section
throughout the year, and managed it to my entire satisfaction. Arrangements were made
at the close of the year to increase the supervising power and responsibility exercised by
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Mr. Haward, by placing all the photographic sections under him, so as to assimilate his
status in the office to that of the Head Assistant, Litho Branch, The effect of this
change will be reported on next year.

PHOTO-TRANSFER PRINTING SECTION.~There is a slight [alling off in the number
of photo-transfer prints made during the year, which was 5,794, against 5,860 last year.
Of these, 1,191 were departmental, 3,971 cadastral, and 632 extra-departmental, Last
vear the figures were, 1,020 departmental, 3,696 cadastral, and 1,144 extra-departmental,
Mr, Harrold continued in charge and performed his duties efficiently, No changes were
found necessary in the processes employed,

SILVER PRINTING SECTION.—In this section, 3,267 cyanotype or blue prints were
made during the year, being 725 in excess of last year., The number of silver prints was
527, or 173 less than last year. Mr. C. J. Meade continued in charge of the section.

HELIOGRAVURE SECTION.—There is again a large increase of printing work to be
recorded in this section, though the number of plates photo-etched was slightly less
than in the previous year, vis., 131, as against 144, The number of prints made in
the copperplate machine and presses was 72,246, or 15,858 in excess of last year,—a result
only attained by keeping the printing staff working at high pressure throughout the year.
The number of hand-engraved plates photo-electrotyped was thirteen, or four less than
last year.

The Enameline Process.~It is believed that the strain on the copperplate presses
will be relieved to some extent by the introduction of the “Enameline’’ half-tone photo-
block process, to which reference was made in the Annual Report for 1894-95. Mr.
Turner, Photo-engraver, has spent considerable time during the latter part of the year
in experimenting upon this process, with results which warrant the belief that, for the
less fine kinds of works, it will answer as well as the photogravure process, while
it has the great advantage that the blocks can be printed easily and with great speed in
the type machine, The following is a description of the process as it has been worked
out by Mr. Turner.

The Negative—A reversed negative is required, and it must be taken through a
ruled glass screen, as described for other photo-block processes in previous annual
reports, Wet collodion plates have been used hitherto and have proved quite satisfactory,
but trials made on llford special process plates show that these are more suitable and
convenient, and a supply of them has been indented for. The quality of the finished
block depends almost entirely on the quality of the negative, and this is regulated by the
distance of the screen from the sensitive plate, the size and shape of the stop used in the
lens, the quality of the light and the nature of the subject under reproduction. Given a
suitable negative the other stages of the process present but little difficulty. For half-
tone subjects the negative should have good contrasts and be dense in the high lights, but
not sufficiently so to block up the grain of the ruled screen.

The Copperplate.~Electro-deposited copper has been used up to the present, and
has proved useful and convenient for the purposes for which we have so far used the
process. 1f it should come into more extended use in the future, as is now certain, the
ordinary commercial copperplates, as used in Europe, would in some respects be more
suitable. With improved arrangements for cutting and mounting the plate a much
thicker plate than has been used would be an advantage. To prepare the plate for
coating, it must first be thoroughly cleaned by rubbing it with a mixture of chalk made
into a paste with equal parts of liquor ammonia and water, applied with a pad of cotton
wool, It is then washed well under a stream of water and flooded with a dilute solution
of nitric acid (about 1 in 40) and again washed. It is now, while still wet, ready f{or
coating with the sensitizing solution, which is made up as follows :~

Fish glue (Lepage’s clarified) . + 1} ounces.
Isinglass . . . . . . 20 grains.
Bichromate of ammonia . . . 120 »

Water . . . . . . 4 ounces,

The bichromate is first dissolved in the water, and the isinglass added; this, after a
few minute’s soaking, is dissolved by the application of a gentle heat. The fish glue is next
added, and the whole brought into solution by stirring with a glass rod. It is then filterad
through four thicknesses of muslin and is ready for use. The solution will keep for a
considerable time and seems to improve somewhat after a few days’standing. Mr. Turner
has used it continuously for over ten days, but cannot with his present experience say to
what limit it may safely be kept.

The moist copperplate is now placed in a “ whirler”, or any arrangement by which
it can be rapidly revolved, face downwnrds, over a gas stove or other convenient source
of heat. The sensitizing solution is poured over the plate, driving the moisture in front
of it, and drained off from the right hand lower corner. It is then flowed over a second
time and the surplus drained back into the stock solution. The plate is held face down-
wards over a heated surface, and rapidly revolved until it is dry. This gives a perlectly
even coating of the sensitizing solution, and only occupies a few minutes, It is now ready
for printing, which should be done while the plate is still warm.

Printing, developing and enamelling—Perfect contact between the copperplate
and the negative is a sine gud non in this process, and this can only be obtained by well
distributed and great pressure in the printing frame, The copperplate must be perfectly
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level, and care must be taken that there is no dust between the plate and negative
Special printing frames are made for this purpose, but so far only temporary arrangements..
have been used to secure this object. The exposure varies [rom four to eight minutes
approximately, in the sun. After removal from the printing frame the plate is washeé
for a few minutes in cold water and then placed in a dish containing a solution of an an
line dye (preferably methyl violet). This renders the image visible, and it can now be
judged whether the exposure and the econtact between the negative and plate are right.
The glate is then rinsed well in cold water, dried off with spirits of wine, and is ready for
burning, which gives to the delicate, aniline-dyed gelatine image the properties of an
enamel, from which the name of the process is derived,

The copperplate is placed in a suitable holder over a Bunsen gas stove, face upwatds,
and heated gradually from the back of the plate, The first effect of the heat is to volati-
lize the dye and so cause the image to disappear. The copper then tarnishes in the
lights to a reddish brown, leaving the shadows of the image light. By further heating
the plate the gelatine image turns gradually to a rich brown colour, while the surface of
the copperplate becomes of a silver grey tint. The plate must now be removed and
allowed to cool.

Etching the plate—This operation is performed in a strong solution of perchloride of
iron, which may be of a strength of 45 Baume, With a good image, well burnt in, it can
be etched the full printing depth without any danger of under-biting, and will stand from
40 to 45 minutes in the etching solution, which should give a good printing plate with-
out any necessity for re-biting. The plate should not be rocked during the etching, but
can be taken out of the bath at intervals of five or ten minutes and washed under a tap to
enable the progress of the etching to be examined. The depth to which the etching
can be carried is purely a matter of judgment, but in this process far greater latitude is
admissible than in any of the numerous others which have been tried in the Office. The
plate, after it is etched sufficiently deep, is simply washed in water, cut to size, and
mounted type-high,

At the close of the year under report the process had hardly emerged from the
experimental stage, but since that time considerable demands for line and half-tone
blocks have been received, and we have been able to use it successfully in complying with
them, and there is now no doubt that it will form a permanent and most useful addition
to the processes employed in the office, besides relieving the strain on the copper plate
printing presses. The illustration facing this page is a fair example of the results ob-
tained, and the block printed below illustrates the adaptation of the process to line
subjects,

Wt

Mr. A'W. Turner has been in charge of the section throughout the year. He is
entitled to much credit for the skill with which he has worked out the Enameline process,
and for the care and attention he has bestowed upon the photogravure and other import-
ant work carried on in the section. )

MACHINERY,~—No prolonged stoppage occurred to the machinery during the year,
and all worked well and smoothly. Inconvenience was again feit for want of water when-
ever the boiler bad to be cleaned, and though no steps have yet been taken to procure 2
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second boiler, this should not be delayed much longer, as in the event of a breakdown the
delay to the work would be serious,

A new double demy Express litho, and zinco. printing machine, by Messrs. Furnival
& Co. of Reddish has been indented for, the necessity for which was explained in para-
graph 529 of the annual report for last year, This machine is well known as a strongly
built, smooth running and first class registering machine, and the size is one that can con-
veniently be used for small work, as well as for printing a sheet 36” x 24.” This size will
be of great service to the Office, as by helping with the smaller work it will leave the two
larger machines (Quad Crowns) free for the printing of double elephant and atlas size
work, of which there is generally sufficient to keep both running continually. An extra
set of inking rollers has been ordered for the new machine, as it will be largely used for
printing colour work. *

During the past year some inconvenience has been felt for want of beds for printing
thin zinc plates, and these have also been indented for, At present the beds in the office
consist of one double elephant bed, another large odd size, two itnperials and one foolscap.
A new double elephant bed is required to enable the two large machines to be employed
on that size of work simullaneously if necessary. As a large proportion of the work done
is imperial size, another bed of that size is necessary to enable the two large machines and
the new one to be employed, when required, on work of that size at the same time,
Lastly, a new foolscap size bed is required so that the new machine and the present small
machine can be employed together on foolscap size work, Owing to the want of these
beds, large plates have on several occasions had to be cut down to fit the smaller beds
when work was urgently required, and sometimes, when this has been impossible, urgent
work has had to be kept standing till the required bed was at liberty.

A spare set of high and low pressure pistons for the engine are urgently required to
replace those now in use in case of an accident. The old ones already show signs of wear,
having been in continuous use for nine years, and if it were impossible to replace them in
case of emergency, the whole work of the Office would be suspended indefinitely. These
have now been indented for.

THE ECLIPSE OF 1898.—In June 1897 I received instructions to organize a small
party from the Photographic Branch of this office, to proceed to Bihar in January 1898 to
obtain photographs of the corona at the total solar eclipse on the 22nd of that month.
The old photo-heliograph used by Colonel Tennant at Dodabetta, on the Nilgiris, to
observe the total eclipse of 1871, and again by Colonel Waterhouse at Camorta, in the
Nicobars, in 1875, was still available, and it has been put in thorough order in the Mathe-
matical Instrument Office, where also a driving clock, furnished by the Trigonometrical
Branch Office at Dehra Din, was adjusted to it. The lens used on previous occasions
was not available, but a similar one, by Dallmeyer, of suitable capacity, is in use in the
office and will answer perfectly. 1 have been in correspondence with Captain Hills, R.E,,
Secretary of the Joint Permanent Eclipse Committee, and with Mr. C. Michie Smith, Gov-
ernment Astronomer, Madras, on the subject of the precautions to be taken to ensure
success, and have read all the available literature on the subject, including nearly every
published report upon previous solar eclipses, and was thus able to formulate a pro-
gramme for the forthcoming eclipse, which, given good weather, should ensure the suc-
cess of our observations in January next. DBuxar was at dist the place chosen as an
observing station, but on its becoming known that the centre of the zone of totality would
pass some miles to the east of that place, I decided to establish my camp at Dumraon,
where Mr. Chas. Fox, the Manager of the Maharani’s Estates, has kindly volunteered, on
behalf of the Maharani, to give me all needful assistance.

REORGANIZATION OF THE OFFICE.—Shortly after | assumed charge of the office, 1
was instructed by the Surveyor-General to prepare a scheme having for its object the
grading ol the entire establishment ol the office (excepling the clerical staff) in one list
for the purposes of promotion, in order to abolish as far as possible the system of progies-
sive salaries which has hitherto obtained, The scheme was also to provide for the amal-
gamation of the photo-zinco. and type«printing staff of the Trigonometrical Branch Office
at Dehra Din with the establishment of this office. The preparation of this scheme occu-
pied a large share of my attention during the latter part of the year, and belore its close it
was completed and forwarded to the Surveyor-General for approval and submission to the
Government of India.
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f", PHOTO-ZINCOGRAFHIC AND LITHOGRAPHIC PRINTING.
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E 4 'E N Number of copies.
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DePARTMENTAL MaAPS, PLANS, ETC.
General Maps . . . P . . . 2 46 4 13,775 | 1,000 2,863 3,865
Provincial Maps . . . . . . . . 14 24 24 6 4 13 3,263 500 1,029 1,59
Divisional Maps . . . . . . 8 4 4 H 4 800 Soo oo
DigteictMaps . . .« .+« 2 47 64 66 6 st 18 0,442 | . 9,473 947
Plans of Cities and Cantoninents . . . . =+ 72 ns 87 36 ug| . 9,750 | . 9750 [ 9,75
Standard Maps . . . . N . . . 551 733 517 214 nd 1 19,050 o 17,783 17,783
IndexMaps «  « + . .« 4« s 4o 129 138 83 57 4 36,585 | 24574 4758 | 29
Atlas Sheets . . . . . . . . 2 2 159 156 156
Technical Charts . . . . . . . . F] 100 100 100
Miscellaneous Maps, Plans, etc. . . . . 300 303 355 127 105 18 15,457 125 24,871 24,996
Traosfers and Proofs . . . . . N 1,625 1,935 1,935
Departmental Forms . . . . . 13 2 16 23,318 100 30,259 30,350
Type Printings . . . . . . . e o
TotALs (NORMAL) . 1,049 | 1,375 | MO0 509 500 76 133,333 | 26,290 | 103,778 | ten
CADASTRAL Mars.
Bangal—
Photo-zincographs . . . . . . 124 124 124 135 135 3,510 3,510 3,310
Zincographs . . . . . . . 138 138 138 3,588 3,588 3,58
ToTALS . 262 124 124 273 73} e 7098 | . 7,090 7o
North-Wesiern Provinces—
,16
Photo-2incographs . . . . . . . 2,305 | 2,305 | 2276 | 2,332 | 4312 30,316 39,316 304
Zincographs . . . . . . . . 668 668 668 8,684 8,684 8,64
ToTats 2,973 | 2,305 | %276 | 3,000 | 3,000 39,000 33,000 [ 39,000
PR |
Assam—
Photo-tincographs C . . . 140 140 109 98 o8 4,987 4,987 o
31
Zincographs ., . T q1 4 N PRI 2,173 N
—_—
. bo'i
TotaLs . 181 140 Tog 139 139 . 7,060 | ... 7,160 7t i
Burma— ;
Photo-aincographs . . . . . . 1,487 1,487 1,463t} 1,502 1,502 46,436 46,436 46‘“%
3
Zincographs » . . . . . . . nr) . 730 PRI - 22,599 | - 22,569 __’—i”;‘
0]
ToTaLs . 2,318 | 1,487 | 1462 2233 2233 - 69,035 | 69,035 ‘:9/’:
Trauafers and Proofs . . P . . . 10,930 —”-v/
122,293 I”.»‘i
TotaLs (CapasTRAL) . 5634 | 4,056 | 3,071 | 8,645 50645 133,323 "—’_’/‘j
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LITHOGRAPHIC OFFICE.

done during the year 1896-97.

Tyee PRINTING,

SILVER AND OTHEBR

HELIOGRAVURE & ELECTRO-

PRINTING, TYPING.

Pages or ltems.

Pulls.
Copies.

Silver Prints,

Blue Prints.
Heliogravure Plates.
Heliogravure Prints.
Photo. Blocks,
Electrotypes.

Value.

REMARKS.

10,054 | 031,543 | 520,664

41
184
2,238

101

135 131 3,918 13

Rs.
3,457
1,137
189
4,976
#4716
18,451
3,796
453
47
9,530

1,478

12,261

AP,

1 6
[T
79
z2 3
1 6

15

w

-]
-]

10,054 } 031,543 | 520,664

137

2,699 13 2919 13

60,695

1,097

3,063

30,186
3,887

34,073

2,161

522

2,083

23,33%
6,115

20,447

46

13 o

1 6

69,367
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PHOTOGRAPHIC AND
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D2PARTMENTS, ETC. o -~ . c &
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& z | & S § | & Z
Adjutant General in India . . . . . 8 - o o 8 10 12,185
Agent to the Governor General, Central India and
Rajputana 1 3 180
Agent and Chief Englneer, Bombay, Baroda and Central
India Railway 4 4 4 3 9 1 18,150
Agent and Chief Englneer, Bengal and Norlh Western
Riilway . 18 3 13 11 11 4 1,500
Archzological Surve)or, North-Western Provinces and
Oudh 8 8 2 rea 1 500
Architectural Surveyor. North-Western Provinces and
Oudh . . . . . . . 99 99 20 1 13 5 11,700
Asiatic Society, Ben al . .. 62 58 7 8,860
Assistant Adjutant General, Mhow Dls.rlct . . . 2 1 1 1,000
Lahore District . . . e 4 1,700
Board of Revehue, Bengal . 24 29 13 16,945
" North- Westem Provmces and Oudh 6 1,200
Calculla Municipality . . . . . 2 11 11 3 3 1 1,300
Chiel Commissioner, Assam . . . 6 . 12 6 11,945
Central Provinces . 1 . 3 9uo
Chief Engmeer, Bengal, Public Works Department . 14 5 5 1 15 8 3,962
Chief Engineer, Punjab, Public Works Department . 3 4 4 1 2 600
» . Irrigation Works . . 10 4 4 6 12 4 11,900
" East Indian Railway, Allahabad . . 47 45 45 21 18 2,372
s Indian Midland Railway . . . 1 . . 2 200
Chief Commissioner, Coorg . . . 1 , 4 1 150
Chiel Commissariat Officer, Lahore Command . . 1 - . 1 12
Collector of Customs, Calcutta . . . . . 7 - . 10 5,250
. Muzaffarpur . . . . 1 " . 1 1 6 Boo
Commissioner, Ajmere-Merwara . . . . . . . 1 200
" Patna . . . . . 1 . . 5 1 600
' of Excise, Ben al . . . 5 e . - 7 3,430
1 " Punjal . . 2 - . s 4 860
» of Police, Calculta . . 1 v . 2 2,128
Salt, Abkari, etc., Madras . . 1 e . S 1 2,220
Commlsur) General, Bengal Command . . . . . . . . -
General-in-Chief . . . . . 9 . “ . 2 240
Complroller General, India . . . . . . 2 1 . . -
Conservator ol Forests, Bengal . . . . . 2 . . . 1 20
Deputy Adjutant General, Ben al . . . 5 2 2 1 1 1 162
Ma . 1 50
Deputy Assistant Ad)utant General Allahabad District” 1 2 2 1 1 . 207
Peshawar District , 1 2 2 1 3 450
Deputy Commicsioner, Hissar . . . . 1 4 4 1 1 100
”» Ludhiana. . . 1 . 1 50
' Pecu . . . . 1 1 300
Umballa ., . 1 t 100
Deputy Consultmg Engineer to Government of India for
State Railways . . . . 45 53 53 29 25 11 7,840
Depuly Post Master General Ra]pu!ana . . . ] 2 B 262
Director General of Mnhtary Works . . . . 16 30 30 11 12 1235
of Telegraphs . . . . . 8 . 9 4,320
Dlrector, Geologcial Survey of India . . . . 30 1 14 51315
"» Land Records and Agriculture, Assam . . 1 1 1 1 340
” " Bengal . . [ 2 4 9 6,528
” " Burma . . 30 84 84 30 40 480
» ” Gwalior State . 2 2 3,000
» ”» Punjab . E 2 2 2 1 1 1,005
™ Military Education, India . . . 7 . 10 7 5100
o Public Instruction, Bengal . . 4 ' . 2 2 2,392
. al Indian Marine . . . 23 | 23 ' .
Engmeer—m-(x.h:ef Eastern Bengal State Railway . 15 0 . y ] 9 526
" North-Western Railway . . . 4 4 2,200
" Rohilkhand Province e 6 3oo
" Singia-Madaripur Chandpur Ranlwa)
Survey . 4 | 22 22 12 12 ver 600
Examiner of Accounts, BEastern Beng\l State’ Hallway L 1 200
»  of Telegraph Accounts . . i T 1 200
Executive Engineer, Burma State Rallway . . 2 . | 1 100
Eastern Bengal State Ranlway . | VR 2 150
General Officer Commanding Assam District N 1| 1 1| 1 1 50
General Officer Commanding Meerut District . e o L] + 50
Carried over . 557 | 48 310 137 286 183 169,404
I




LITHOGRAPHIC OFFICE.

Departments during the year 1896-97.
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LituoanAapPHIC PRINTING.

SILVER AND OTHER

HELIOGRAVURE AND ELRCTROTYPING

PatnTiNG,
Number of copics. [ 4
i £ val
3_1: ® ® j u' alue.

< K| 2 2 H 8 &

. © = c o 1 - >

3 35 \ o & u & b 2

£ g E £ $ 3 3 3 §

S 5 & & & x = o &
R a p.
4,620 635 5,355 « " ree " 1,878 5 o
6o e 60 ™ v . 174 14 o
2,000 150 2,150 "o e 1,208 9 3
e 1,900 1,900 " e o 562 4 o
1,000 1,000 . 6 3,006 e 891 8 o
e 43,250 42,250 20 170 40 13,590 oo o 6835 6 9
2,600 3,930 6,520 e 130 a7 14,377 e 5189 5 o
1,000 1,000 . “ o e 51 4 o
1,700 1,700 o " o e 427 13 o
9,265 9,265 - e e 1809 8§ o
ves 1,200 1,200 o m . reo s ™ 399 1 o
e 1,200 1,300 . e " . o " 443 7 3
1,480 6,025 7,505 e "t Bo5 1 o
300 - 300 e Ve . e e . 55 15 ©
850 3,462 4,312 e 1 . 1,012 3 o
600 600 " M " . 329 3 o
o 16,150 16,150 . o . v s . L177 6 o
oo 4,330 4,330 o " gog o 6
100 e 100 - vas e . . 27 14 o
30 30 e " . . 49 0 o
e 12 12 . es . . .“ 114 o o
3.675 3,675 - " . “ 638 15 o
100 100 200 e e " " 117 11 6
e 200 200 . " o 13 8 o
100 100 . vor ™ . m 101 13 o
2,450 2,450 o e e . 322 13 o
430 . 430 “ - 112 0 o
1,064 1,004 s " " . . 234 3 o
3ze . 370 ™ m 223 3 o
" e 12 ‘e o " oo ver 4 8 o
‘e 1,080 1,080 - . 402 1 o
™ 1 1 e . 10 0 o
. 40 40 i o .- Q10 0O
i 312 312 ™ " 116 11 o
. Lee 50 50 . T e . wee e 12 7 3
vee 200 200 . e see sor e e 82 5 o
o 450 450 e Iy . e s Voo 149 0o 3
100 100 e . . » " 87 o 3
. 50 50 s . e . e o 38 10 o
" 300 Joo oo e . . s 82 15 o
. 100 100 . . - . e as 78 o o
50 9,720 9,770 " . o " 1,635 4 6
131 131 “ o o~ vee 196 13 o
"ot 4,525 4,525 e s e o " . 1,130 15 9
3370 3,370 e - . e 999 o o
1,025 780 1,805 72 46 1 6ot . . 860 2 o
vee 340 340 . ves .« e aee . 45 11 6
2,000 528 2,528 " o 2 1,002 561 1 o
480 480 s - e . . 1,78t 8§ o
e 6,000 6,000 . . . . . . 422 1 o
i 1,005 1,005 . v . “ 70 4 o
2,100 2,100 .- . ™ 999 13 o
2,392 2,392 . oo -« . 180 13 o
“ 13 2,763 . 3287 B o
297 388 685 . I . 244 15 o
. 2,200 2,200 - . o . 833 o o
300 300 " . . I 14 6
. 450 450 . - . . o 418 1 o
e 200 200 . . . " . 28 4 ©
400 400 " s . m . . 611 6
. 200 200 - m . v . s 67 o o
75 75 . . 29 7 o
- 50 50 - " e " .- " 34 9 6
L O 50 50 . ol - v 17 7 9

1

37,433 119,733 157,166 105 348 89 34,339 39,240 11 o
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PHOTOGRAPHIC AND

Statement of Work done for other

$
§ PHOTO-ZINCOGRAPHIC ANp
2 4 3 .
; 3 £ E 3
DePARTMENTS, ETC. :; 3 5 g 5
L ] »
z = - = = @
i | 2 g | 8 £ 2
) F3 x S N & :
Brought forward . 557 480 310 137 286 18 I
General Officer Commanding Punjab Frontier Force . 1 2 2 1 " .“3 59‘..4‘.04
Government of India, Revenue and Agricultural Depart-
ment . . L . . . . 34 3o 16 7 10,230
Government of India, Finance and Commerce Depart-
ment . . . . . . . . . 1 2 2 1 1 ses 24
Government of India, Foreign Department . . 26 5 5 3 1t 19 1,068
" Home Department . . . 1 . e e oo 10 3,000
” Military Deparlment . . . 12 6 2 1 e [ 142
Public Works Department 26 2 2 28 22 30,194
Government of Bengal, Revenue and General Deparl-
ment - . e e e 2 26,770
Govermment of Bengal Financial Department . e 686
» Judicial and Political Depart-
ment . . . "er " o 2 24
Government of Bengal "Marine Department . 20 12 8 2,920
Public Works Depamment, lrrl- :
gatinn Branch . 15 18 55 24 24 12 o110
Government of North. Weslern Provmces and Oudh
Public Works Department . 1 2 2 1 1 v 300
Government of Pun]ab Public Works Department . 1 1 505
Revenue Department . 1 300
Indian Museum . . .
Indian Famine Chantable Rehef Fund OFﬁce . 1 2 . -
Inspecting Officer, Central India Imperial Serwce
Cavalry . . . 1 3 3 1 1 75
Inspector (_;eneral of Amllery in India . . 5 " . 6 2,200
of Civil Veterinary Depnrlment . 2 . 1 2 620
lnspeetor General of Police, Bengal . . . . 10 7 7 3 5 14 11,480
Marwar State . . . 8 1z 12 8 e .
Meteorological Reporter. Government of Bengal . . 4 . o 4 20,109
Government of India f . 59 1 1 1 41 23 148,760
Narayangan] Munncrpahly . . . . . 1 . . . 8 8oo
Natural History Society, Bombay. . . . . 1 . e 2 2,000
Officer Commanding Belgaum District . . . . s 1,800
" Bundelkhand District , . . 3 8 8 4 4 " 510
' Lahore District . . . 3 6 6 2 9 1 620
Hyderabad contingent . . 1 1 1 1 .
Pholographrc Society, India f ' . . 5 6 " .
Port Commissiuners, Calcutta . . . 5 32 32 13 13 . 1,250
Port Officer and Registrar of Wrecks, Calcuna . 6 2 2 1 1 7 977
Principal, Dacca College . . . S . 150
" Civil Engineering College, Slbpur . f . " .
guarter Master General in {ndia . . 7 2 8 2 25 11 16,279
eporter on Economic Products, Government of India 7 3 21,50
Resident, Western Rajputana State . 9 16 16 8 1 50
Revenue Surveys, Batu Gajah, Straits Seulemenls, Perak 1 1 - 10
Royal Survey Department, Siam . . . 15 47 47 22 25 1,570
Sanitary Commissioner, Assam . . . . 2 2 geo
' . Bengal . . . . 11 5 4 5 4 6,390
" " Central Provinces . . 1 o 275
» » Hyderabad Asmgned Dlstrlcts . 1 1o 6 3,200
" " India . 9 2 ST R 16 5,400
”» . North- Weslern Provmces and ‘
Ondh . . . 3 - 4 1,832
Secretary for Berar to the Resident at H\derabad . . 22 1 2 1,000
" Calcutta Building Commission . . . 29 . 6 206
w»  Lady Duflerin's Fund . . . 2 2 1 2 3,000
,»  Transport Committee, Rawal Pindi . . 2 § 8 2 2 630
Statjon Stafl Officer, Sialkot . . . . . t 10
Settlement Officer, Cuttack . . . . e
Superintendent, Archeological 'Sur\e Madras . 63 41 41 16 .-
Superinterdent, Campbell Medical chaol and Hosplhl 1 1 164
" Forest Surveys, Dehra Dun , . 8 2,280
- Government Printing, lndna . . . 142 44 13 4 25 41 55,785
" Stationery, Calcutta ™ . . . 6 5 9,433
Telegraph Stores . . . . 2 - 1 1 3,670
Supermlendmg Engineer, Sone Circle . . 6 6 6 3 3 - 2125
Traffic Supcrintendent, Eastern Bengal State Rarlway . 1 1 200
Special Work done for Trade private mdmduals . . 42 41 16 24 34 10 3,429
Transfers and Proofs . . . . . T © 2633
Tortac RERALY 841 632 | 284 505 468 587,399
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Departments during the year 1896-97.

XXXVii

LITHOGRAPHIC PRINTING,

SILVER AND OTHER
PRINTING.

HELI0GRAVURE AND ELECTROTVPING.

1
Number of eopies. & P
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i |4 g x I
] s £ & & ) . 2
] 5 e B o T T E o
2 a p
37433 | 119,733 | 157,166 105 348 89 | 34339 19,240 11 ©
e e o oo oo . ne 34 8 o
8,200 2,030 10,230 at 14 11,614 3593 9 ©
. 24 24 - .- 34 10 6
238 528 766 . 6,250 2,121 11 6
600 o 600 o . . 134 3 ©
10 156 186 . 12 . 17313 o
3,094 21,928 25,022 4289 2 o
18,346 18,346 . 1,193 14 o
686 e 686 . . . . ree 3o 7 o
12 . 12 " “ - 213 o
4,190 o 4,190 v N . 50t 12 o
2,040 3,050 5,090 . 53 L709 11 9
. 300 300 » . vee 70 9 o
- 505 505 " o o . 127 13 o
e 300 300 s . e o 29 1 o
e 40 .- 4,310 55314 o
e " o 1 201 64 8 o
. 75 - . . .- . log 10 6
.zgo 1,600 l,Bc;;g " - . . 176 8 o
. 620 620 .- " " . 89 o o
4,400 42 4442 - - .- - - e 69t 9 3
- e o . e . . - 218 o o
146 10,020 10,166 . . . . 379 10 ©
20,530 174,595 195,125 - v - . 4349 2z 3
o 100 100 . o e - " 2,032 o0 o
1,000 e 1,000 . s e - - 57 8 o
Goo e 600 " . “ - . 175 1 o
v 430 430 " “ . 9 1 o
v 420 420 o . . . - 346 3 o
. s . . 20 o o
s e . 6 8,231 . 561 o o
e 1,250 1,250 .- . . - ver “ 1,099 14 3
133 578 711 " - v “ . 31015 o
er 150 150 . . . . . 290 1 o
see ae " i . 100 " v 12 0 O
1,940 2,659 4599 6 - - - - 2129 8 3
19,350 19,350 73 - - . 2,387 8 3
e 50 50 . . . 369 8 o
o 10 10 "e o . “ 1014 o
1,670 1,670 - . - . 1,287 11 6
e Qoo 900 . . ‘e e 164 3 o
3,550 710 4,260 - 1 . . " 712 12 o
"o 275 275 - . . 38 2 o
2,200 wee 2,200 “ m . 763 4 o
1,450 e 1,450 - 1 251 791 7 o
380 1,092 1,472 . . 214 8 o
ver 9,200 9,200 . e . 211 2 o
e 1,186 1,186 v - . . 269 7 o
1,500 m 1,500 . 2 . " . 341 13 o
340 aso . o . . o 420 14 o
100 100 " . . . 2212 o
e o - - 2 - . .. 2 8 o
. o . B2 1 1 . 649 0 o
164 164 . “ . 13 8 o
285 m 285 - . 471 3 o
4,392 86,723 91115 . a1 1 601 . 4,936 13 ©
o 9.555 9:555 . . . v . 576 © o
4,460 4,460 - . . - 128 11 o
v 225 225 . . " 04 12 6
200 200 . e . " 215 2 o
200 3449 3,649 5 2,429 1,570 13 ©
v 2,175 2,175 . . " “ sevene
17,775 | 482,927 | 600,702 217 568 s 68,327 “ 83,541 10 €
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MATHEMATICAL INSTRUMENT OFFICE.
TABLE A.

Details of Issues and Receipts from Provinces and Departments duving the financial
year 1896-97.

VALUE or
PROVINCES AND DEPARTMENTS.
Receipts. Issues. Debits. Credits.
R R R R
Assam . . . . . . 21 6,667 6,646
Bengal, Civil . . . . . 12,715 68,258 55543
» Military, Bengal Command . 666 2,288 1,622
" . Punjab ” . 7,130 13,223 6,003
Bombay, Civil ., . . . . 1,140 3,111 1,971
” Military . . . . 6 946 940 e
Burma . . . . . . 5,747 22,716 16,969
Central India . . . . I 1
,»  Provinces . . . . 320 10,914 10,594
Foreign States, Berar , . . . 239 239
Forests . . . . 131 1,789 1,658
Geological Survey and Museums . 372 372
Guaranteed Railway, East Indian Rallway 6,112 6,112
Indian Midland Railway . . . 68 68
Land Revenue, Coorg . . . 77 17
Madras, Civil ., . . . . 6,688 7,174 486
»  Military . . . . . 8 239 231
Marine . . . 259 1,455 1,196
Meteorological Department . . . 1,421 1,421
Mint . . 157 157
North-Western Provmces and Oudh . 1,902 13,212 11,310 e
North India Salt Revenue . 2158 421 206 .
North-Western State Railway, Pubhc
Works Department , 2,561 11,068 9,407
Public Works Department Military
Works . 816 4,810 3,974
Public Works Department ‘Baluchistan
Rajlway Branch . . . . 328 328
Port Blair , . . . . . 286 286
Punjab . e o .| 12609 13,993 1,384
Rajputana- Malwa Ranlway . 7t 71 oo
»  Public Works Departmentand
Central India . . . 543 543
Survey Department (Field Partles) . 41,741 43,954 2,213
Ditto ditto Head Quarters’
Offices, Calcutta and Dehra Dun . 2,550 11,653 9,103
ToTAL . 97,731 | 2,47,980 | 1,50,735 486
NET DEBIT . 1,50,249
CASH SaLES . 31,128
GRAND TOTAL . 1,81,377




MATHEMATICAL INSTRUMENT OFFICE,

XXXiX

TaBLE B.

Instruments, etc., purchased in the Local Market during 1896-97.

SPECIFICATION. No. Vulue.
Inustruments, R a.
Barometers, aneroid pocket, ordinary . . . 6 397 8
Boards, drawing or sketching, cavalry pattern . . . . 40 1,350 o
Cards for prismatic compasses . . R . 4 2 o
Cases, leather and morrocco spare . . . 163 577 8
Chronographs, watch pattern . . . 3 75 o
Clinometers, Watkin’s pattern . . . . . 6 165 o
Clocks . . . . . . . . . . 7 188 8
Compasses, bow dividers electrum spring . . . . 12 24 o
" ,» ink, brass, single jointed . . . . s 24 108 o
” ” " " doub!e jointed . . . . 6 45 o
" » 1 electrum single jointed . . . . 36 189 o
" noo» ) double ,, . . . . 6 51 o
,  drawing, ordinary, brass, 6” . . . . 12 33 o
" " hair spring, electrum, 57 . . . . 12 72 o0
" magnetic, pocket, in brass case . . . . . 6 90 o
" " rectangular, 2” and 24" . . . . 61 437 o
» ” " S . . . . . 8o 1,040 o
” ” n 6” . . . . . 42 630 ]
" Napiers . . . . . . . . 20 350 o0
" prismatic, S. R. a4 . . R R . R 3 225 o
" ” S.R.4" . . . . . . . 3 270 o
" proportional, brass, 6” . . . . . 7 iz2 8
" " electrum, 6”, . . . . . 6 110 4
Covers [or planetables . . . . . . . . 132 738 14
Curves, French, wooden, sets . R . . . . . 1 7 8
» Railway Cardboard, small, sets . . . . . 1 19 8
Glasses, binocular, large . . . . . . . 3 200 o
" ” small . . . . . . . 5 225 o
, magnifying or reading in metal frames 2” or 3" L, . 4 18 o
» » "» ” n 337 to 44 . 6 30 o
Ghat tracers . . . . . . ' . 1 53 12
Haversacks . . . . . . . . . 100 150 8
Hydrometers, Syke’s, brass floats, sets . . . . . 6 405 o
Hygrometers, Mason's . . . . . . 6 90 o
Instruments, drawing, brass, 1st sort . . . . . 2 130 o
" " " 2nd ,, . . . . 12 6oo o
» » » ard . . . . . 6 144 ©
» " electrum, 1st ,, . . . . 2 150 o
Levels, reflecting, Abney’s . . . . . . . 14 588 o
Level, spirit, in metal case . . . . . . . i 224 o
" " , 47t7 . . . . . 14 17 12
» »  wooden , 8”to 14” . . . . . . 12 16 o
» ” " p 117 to 157, . . . . 39 89 4
Machine, map printing, ordnance . . . 6 285 o
Pens, drawing, ivory handles . . . . . 200 600 o
,, double orroad . . . . . . . . 6 36 o
Pins for chains, ordinary . . . . . . . 7,000 437 8
,, for maps, brass . . . . . . . lgg g o
,, for maps, electrum . Y . . . . . 2 18 o
Protractors, brass, circular, plain, 67 . . . . 2 53 o
" electrum, semi-circular plain. . . . . 2 50 o
” rectangular, ivory, 6”7 . . . 28 147 o
" " “lrood%n, 6’ . . . . . zg 61 g

flat, ebonite, plain, 6” . . . . . . 9 49
R|;|’les, . , P 12" and 18% , . . . 24 21 o
’ parallel bar, wooden, 6'[” . . . . . . 35 35 o
" " " 12%. . . . . . 6 18 o
" N on rollers, brass, 6" and ¢” . . . 3 st o
Carried over 8,810 13,311 8

v
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MATHEMATICAL INSTRUMENT OFFICE.

TABLE B.

Instruments, etc., purchased in the Local Market during 1896-97—contd.

SPECIFICATION. No. Value.
Instruments—concld. R a.
Brought forward 8810 | 12311 8
Rules, parallel bar, wooden 15 and 187, . . . . 11 392 8
» ) » w 2 to3d , . . . . . 4 243 o
» ” » n 34 to 4& . . ¢ . . 2 220 o
” electrum, 6” to 9’ . . . . . 5 90 o
Scales, arclntects, ivory universal, 12" . . . . 5 50 o
» diagonal, wooden . . . . . . .| 1,000 562 8
»  offsets, single, ivory . . . . . . . 150 75 ©
v ,»» wooden . . . . . . . 36 13 8
" plottmg, sets, wooden , . . . . . . 12 216 o
» single ,, . . . . . . . 48 121 8
Set squares, sets ebonite . . . . . . . 20 162 o
" » Bingle, ebonite . . . . . . . 102 218 4
Set squares, single, wooden . . . . . . 11 18 10
Slide Rules . . . . . . . R 3 98 o
Squares optical . . . . . . 90 585 o
Stands for Prismatic Compasses . . . . . 6 105 ©
" for Planetables, military . . . . . . 18 324 ©
" for Theodolites, transit Railway . . . . R 1 50 ©
Staves, levelling, Sopwith’s telescopic . . . . . 305 4,575 ©
Sundials . . . . . . . . 6 50 ©

Tapes, measuring, metalhc, 50 . . . . . 780 3,418
" metallic of sizes . . . . . . . 3 21 o
Telescopes, various of sorts . . . . . . 12 144 ©
Theodolite transit with complete, v.c. R . . . 1 525 ©
Thermometers, chemical or Traveller's from o° to 400 . . 13 87 o
» minimum, self registering . . . . 6 g6 o
" oven . . . . . . o . 6 300 O
Trunks mule . . . . . . . 12 162 0
Umbrellas, surveying . . . . . . . 67 1,005 8
Watches, common . . . . R . 100 3,975 ©
Type-writers . . . . . . . . . 1 456 o
ToraL 11,645 30,771 ¢

Books,
Hints to Travellers . . . . . I 7 3
Manual of Surveying, Thunlher s . . . . . 2 24 ©
Nautical almanacs N . . . . 90 180 o
Tables Log, Shortredes, Smes, etc, , . . s . 9 206 4
»  traverse, Boileaus . . . . . . 12 108 o
TOTAL . 114 525 7
Sundries,

Brushes, stencil . . . . . . 60 10 o
Glasses, ink bottles . . . . . . 108 4o 8
Scale, letter weighing . . . . . , . . 2 41 12
Sketch, block . . . . . . . . . 3 4 8
Type wheel . . . . . . . . . 1 10 8
Presslers borers for hardwood . . . . . 133 ©
Carried over r 360 4
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MATHEMATICAL INSTRUMENT OFFICE,

TaBLE B,

Instruments, elc., purchased in the Local Market during 1896-97=concld.

SPECIFICATION. No. Value.
R a.
Brought forward 181 260 4
Stencil, ink, black . . . . . . . . 24 12 o
Punching Machine . . . . . . . I 19 4
Eyelet hole, brass . . . . . . . 8o 32 8
Rubber, elastic bands, for cavalry board . . . . . 6o 15 o
India rubber tubing . . . . . 8 20 o
Letters, spare dogs Yost . . . . . . 1 10 8
Lactometers . . . . . . ‘ . . 3 7 8
ToTaL . 358 377 ©
ToTAL oF Books . . 114 525 7
TOTAL OF INSTRUMENTS 11,645 | 30,771 4
SUM TOTAL 13,117 | 31,673 11
L J
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MATHEMATICAL INSTRUMENT OFFICE.

TasLE C.

Instruments, etc., manufactured in the Mathematical Instrument Office during 1896-gy,

SPECIFICATION, No. Value.
Instruments.
R a,
Bars, standard, steel . . . . . . ) 9 288 o
Boards, drawing, deal . . . 90 L,139 o
Chaing, iron, 66 feet . . . . . . . . 540 1,800 o
» steel . . . . . . . . 131 1,385 o
Clinometers, survey pattern . . . . . . 34 1,020 o
”» wooden, with shade scales . . . . . 12 18 o
Compasses, magnetic, rectangular, § inch. . . . 43 $50 o
6 inch . . . 51 813 o
Curves, rallway, card board large, sets . . . . 1 27 8
Glasses, copying or tracmg . . . . . . . 9 330 o
Hold-alls, leather . . . . . . 102 1,734 o
Ink rollers , . . . . . . 2 5 0
Instruments, drawing, brass, 3rd sort . . . . . 1 11 o
Lamps, referring . . . . . . . . 12 72 o
Levels, water . . . . . . . 12 192 o
Map, printing machme, Ordnance . . . . . . 1 40 o
Pin lifters . . . . . . . 6 3 0
Plane tables, deal, survey pattern . . . . . . 272 1,850 o
»» " Muhtary » . . . . 1 75 o
Pluvnometers, Symon S o . . . . . . . 1 13 o
Rods, measuring . . . . 450 823 12
Rules, flat, wooden, plam 2 feet and 2 feet 6 mch . . . 7 25 o
» parallel on rollers, brass, 15 inch and 18 inch . . 6 180 o
»  sight, brass . . . . . . 1 16 o
Scales, card board, mlscellaneous . . . . . 800 200 o
»  diagonal, card board . . . . . . .| 2,000 375 o
»  engineering, metal . . . . . . 24 461 1
» offsets, single, wooden . . . . . . 30 9 6
»w  Pplotting, sets, ivory . . . . . . . 2 103 4
" " single, metal . . N . . . 1 5 o
Sheets, celluloid . . . . . . . .| 1,250 877 o
Squares, optical , . . . . . . . L 6 8
Stamps for conventional mgus . . . . . . 15 39 8
Stands for Heliotropes . . . . , 6o gbo o
" » Theodolite Transit Rallway 5 mch . . . o 1 40 o
Staves, levelling, Roorkee, double . . . . . . 50 1,237 o
" telescopic, Sopwith’'s . . . . . 162 4,117 8
Stencil plates, various . . . . . 548 1,142 14
Telescopes, spare, for Range Finders . . 4 27 7
ToTAL .| 6,762 22,010 12
Books.
Traverse Indicator card by Reynolds . . . . . 50 125 ©
Sundries.
Boxes, deal wood and mahogany, with locks . . 1 * 315
Boxes of sorts . . . . . . . . . 15 37 8
Table . . . . . . . 1 40 o
Top for raingauge, w1th bottle . . . . . 1 6 o
Carried over . 18 87 1
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MATHEMATICAL INSTRUMENT OFFICE.

TanLE C.

Instruments, etc., manufactured in the Mathematical Instrument Office during

1896-97—concld.

SPRCIPIGATION. No. Value,
Sundries—=contd. R a
Brought forward . 18 87 7
Scales, plotting, brass, 2 inch square, with 2 scales, wooden,
marked in chains . . . . . 10 25 o©
Screws, brass, with washers, for plane tables o . . . 6 15 o
Scales, 2 inch square, brass . . . . . . . 10 2§ ©
Numbers for chains . . . . . . N . 100 18 12
Zinc tickets . . . . . . . 64 2 2
Brass screws for plane tables . . . . . . . 2 3 o
Ferrotype frames . . o N . . . R 1 80 o
Numbers for chains, brass B . . . . . 5 5 o0
Brass plates . . . . . . . . I 375 o
Trestles for drawing boards . . . o . . . 2 20 o
Instrument for measuring range . . . . . . 1 Too o
Clamping screws . . . . . . . . . 3 5 8
Winged » . . . . . . . . . 2 4 ©
Staves, levelling . . . . . . . 5 5 0
Knife and 4 screws . . . . . . . .
Compass. eyepiece . . . . . . . . 3 r 8
Capstan bar . o . . . . . o .
ToTtAL . 233 772 5
ToTtaL BoOKs . 50 125 o
ToTAL INSTRUMENTS .| 6,762 22,010 12
SUM TOTAL of 7,045 22,908 1




MATHEMATICAL INSTRUMENT OFFICE,

xliv

TABLE D,

List of principal instvuments vepairved in Workshop during the financial year 1896-97.

SPECIFICATION, Number.
Anemographs of sorts . . . . . . . . . 4
Anemometers of sorts . . . . . . . . . . 22
Balance, chemical . . . . . . . . . . . I
Barometers of sorts . . . . . . . . . . 113
Boards of sorts . . . . . . ’ ' . - 3
Callipers, shdmg . . . . . . . . . . . 1
Camera . . N ' . . B . . . . I
Cards of sorts . . . . . . . . . . . 50
Chains of sorts . . . . . . . . . . 72
Chronographs of sorts . . . . . . . . . 12
Chronometers of sorts . . . . . . . . . 9
Chrono-micrometers . . . . . . . . R . 3
Circumferentors . . . . . . . . . . 2
Clinometers of sorts . . . . . L . . . 64
Clocks of sorts . . . . . . . . . . . 9
Compasses, beam . . . . . . . . . 3
»  bow ink or pen of sorts . . . . . . . . 83
» » pencil of sorts . . . . . . . . 3
» »» spring of sorts . . . . . . . . 5
" dividers . . . . . . . . . . . 4
» drawing of sorts . . . . . . . . 532
" magnetic, rectangular, of sorts . . . . . . . 70
" marine , . . . . . . . . . 3
” prismatic of sorts " . . . . . . . . 129
» proportional . . . . . . . . " . 8
” surveying . . . . . . . . . . 19
of sorts . . . . . . . . . 7
Cord and reel . . . . . . . . . . a6
Curves . . . . . . . . . . . 2
Declinometers . . . . . . . . . 3
Eidographs ° . . . . . . . . . . 1
Galvanometer . . . . . . . . . . . t
Ghat tracer . . B . R . . . . . R 1
Glasses, binocular, of sorts . . . . . . . . 55
Hehooraphs . . . . . . . . . . . . 27
Heliotropes . . . . . . . . . . 12
Hydrometers . . . . . . . . . 39
Hygrometers . . . . . . . . . . 4
Indicator . . . . . . 1
Instruments, drawmg, mathemahcal of sorts . . . . . . 105
Lamps of sorts . e . . . . . . . 6
Lenses, reading . v . . . . . . . . ]
Levels of sorts . . . . . . . . . . 187
Mekometers . . . . . . . . . . . 83
Magnet bar . . . . . . . . . . . '
Micrometers . . . . . . . . . . . 2
Microscopes . . . . . . . . . . 2
Mining dial . . . . . . . . . 5
Micror . . . . . . . . . . 4
Pens, drawing . . . . . . . ' . . 185
Pins of sorts . . . . . . e . . . 7
Plane tables . . . . . . . . . . 14
Planimeters . . . . . . . . . . 13
Prickers, ivory handles . . . f . . R . 1
Protractors . . . . . . . . . . i 4
Quadrant, gunner’s , . . . . . . . . 2
Quintant, sounding . . . . . . R . . 8
Rain-gauges , . . . . . . . . . . .
Remgeg Fiiders . . . . . . . . . l;

Carried over

2,065
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MATHEMATICAL INSTRUMENT OFFICE.

TABLE D.
List of principal instruments vepaived in Workshop during the financial year 1896.97.
—concld.
SPECIPICATION. Number.
Brought forward . 2,065
Rules of sorts . . . . . . . . . . 162
Scales of sorts . . . . . . . . . . 167
Scott’s sights, B. L. telescoplc . . . . . . . . . 119
Sextant of sorts . . . . . . . . . . 18
Squares, optical . . . . . . . . . . . 251
Stands for compasses of sorts . . . . . . . . 79
,» for camera . . . . . . . . . . I
,, for circumferentor . . . . . . . . . 2
,, for curve ranger . . . . . . 1
» forlevels . . . . . . . . 89
y for mining dials . , . . . . . . . . 3
y»» for plane tables N . . . . . . . 18
» for theodolites . . . . . . . . . . 65
,, for sextants . . . . . . . . . 1
for heliographs . . . . N . . I
Station pointer . . . . . . . . . 2
Staves, levelling, of sorts . . . . . . . . 120
Stencil plates . . - . . . . . . . . 3
Tacheometer . . . . . . . . . . . [
Tapes of sorts . . . . . . . . . . . 542
Telemeters of sorts . . . . . . . . . . 26
Telescopes of sorts . . . . . . . . 217
Theodolites of sorts . . . . . . . . 120
Thermometers of sorts . . . . . . . . 100
Time piece . . . . . . . 2
Type writers . . . . . . . ; 30
Vanes wind . . . . . . I
Watches of sorts . . . . . . 21
TOTAL OF PRINCIPAL INSTRUMENTS REPAIRED o 4,227
TOTAL OF MINOR INSTRUMENTS REPAIRED .| 1057
TOTAL OF ALL INSTRUMENTS REPAIRED . 5,284
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MATHEMATICAL INSTRUMENT OFFICE,

Profit and Loss Account of the Workshop for the financial year 1896-97.

DgBiTs. CREDITS.
R a R a
To Workshop establishment By repairs for
(less proportion debitable to public officers
the Store Branch for clean- on book debit 11,587 11
ing and adjusting service-
able instruments, . 37,513 13 || , TIepairs for
» One-third of office establlsh- public officers
ment 2,731 8 on payment 9,287 4
» Pay of Material Storekeeper —_ 20,874 15
for the whole year . . 780 o |, repairs for stock . . 33,115 1o
,» Workshop contingencies as
distinguished from materials ,»  Manufacture for stock=
purchased . . 3,351 o0
Instruments . o] 22,530 1
,»» Value of materials :—
For ordinary work . . Packing cases . . 1,276 4
» general worhshop use, 228 2
,» manufacture of packmg 1935 »» Manufacture of material . 4,808 o
cases .
» Paid for repairs . 259 12
,» Wear and tear of plant 851 2
,» Half of rent at RGoo per
mensem , . 3,600 o
,» Printing and statlonery 360 o
» Four per cent. on value of
tools and plant amounting to
R1,36,221-11 . . 5,448 14
,» Half of taxes, rates, etc, . 877 o
,»» Liability for pensions 3,948 o
» Profit . . 28 11
|
ToTAL .| 82604 14 ' TOTAL .| 82,604 14
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TRIGONOMETRICAL BRANCH OFFICE, DEHRA DON,

Narvative Report of Mr. H. W. Peychers, Extra Assistant Superintendent, 15t prad
in charge Computing Office, Season 1896-9; ’ grade,

Regular monthly magnetic observations have been taken since January 1897. The
results are tabulated with those taken here previously, and appended to this report..

The second edition of the Hand-Book of Professional Instructions for the Topogra-
phical Branch was completed and issued.

Mr. A, E. Wackrill, Superintendent of Trigonometrical Surveys, Ceylon, joi
office on the 27th September, with the view of a%quainting himselfywith I:)he édz?hnoec(ljstl;?
observing and computing, as well as with all details in connection with field and office
work obtaining in the Survey of India Department.

Mr. E. Vredenburg, B.L., B, SC, A. R. C. S., Assistant Superintendent of the Geologi -
cal Survey of India, was instructed in plane-tabling and triangulation during October 1836.

The following changes took place in the personnel of the office during the year: —

Mr. J. A. Higgs, Offg. Extra Assistant Superintendent, 6th grade, was posted to the
Drawing Section from 4th March. Mr, J. S. Manuel, Zincographer, was absent on sick
leave throughout the year, and Mr. G. A. LeFranc officiated for him, Mr. C, F. Guthrie,
Assistant Solar Photographer, who had been on sick leave since 7th January, died on the
1st July, and Mr. R. W, Foster, of the Photo-zincographic Section, was appointed to
officiate in his place. Khan Bahadur Abdul GuHar, Instructor, Training School, retired
on the 1st July; Muhammnad Zakaria, Surveyor, was transferred from No, 14 Party to
take his place.

The cost of the Computing Section under its various class heads and the percentages
thereof, together with those of the three preceding years, are given in the followti’ng
statement :—

nes, g‘:’s:“'s"‘ PaRCENTAGE OF CosT.
185(=37. 1896-97. | 1895-96. ‘ 1394-95. \ 1893-94.
1. Records, Library . . . . . . 883 3% 29 i 34 14
2. Accounts, Returns, Correspondence . . . 1,893 64 52 81 71
3. Supply of data, ete. . . . . . 247 o8 17 27 30
4. Computations . . . . . . . 4,450
5. Preparation of Press copy . . . . . 7,511 79'9 78°5 758 786
6. Examination of Press proofs . . . . 11,715
7. Ditto of charts . . . . . - 578 g 2'9 14 o6
8, Protection of stations . . . PR . 1,002 34 33 2°2 1°2
9. Miscellaneons o . . . . . . 952 32 4'4 43 62
10. Meteorology, etc, . . . . . . 408 14 1’1 19 '3
11. Extra-departmental work . . . . . o2 06
ToTaL . 20,639 100 100 100 100

From the above table it will be seen that the working power of this section has been
distributed much in the same way as in the preceding years.

The lollowing is an account of the work done under the several classes shown in the
foregoing table,

CLASS L—RECORDS, LIBRARY, etc.~Five fresh instalments of field records were
received during the year; these, together with those already in the office, have received
the usual care and attention, The three standard copies of the library catalogue have
been kept up to date.

CLASS 2.—ACCOUNTS, RETURNS AND CORRESPONDENCE.—In this is included the
preparation of indents, estimates, monthly detailed and abstract progress reports, annual
reports, stock returns of office stores, and various other items.

CLASS 3.—SuPpPLY OF DATA.—Sixteen requisitions for data and twenty-two indents
for forms were received and complied with : in all about 25,000 copies of professional and
other forms were issued during the year.

CLASS 4.—CoMPUTATIONS.—The following are the details:—

Indus Delta Secondary Triangulation.—The heights were recomputed, finally adjusted

and entered in the pages of the co-ordinate list, this completes the work.
X
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Elcetro-Telegraphic Longitudes~Help afforded in the reduction of observations for
1894-95 : a pair ol computers was engaged for nearly two montl'xs.

Revision of heights of principal and secondary tr.m.ngulatton of t.he Great Are, Sec-
ton 18°-24°, Bidar and Fubbulpore Series.—This revision was necessitated by the exten.
sion of lines of spirit levels across these series which showed sensible discrepancies in
the published values. . . .

Bider Synoptical Volume.—~Triangles to certain points re-adjusted, and their latj-
tudes, longitudes and azimuths computed. i

Experimental Computations —Formule investigated and examples prepared illus-
trating the computations of latitude, longitude and azimuth for south latitude and for
longitude west of Greenwich. . .

Captain Deasy's Explovation in Tibet,—Computations completed.—This occupied
two pairs of computers for 34 months; the work done is as follows: —

One hundred and sixty deductions of astronomic.al azimuths, 140 of Iatit_ude, 225 of
time, 280 of latitude, longitude and azimuth, 3oo of triangles, 1 50 of barometrical heights
and 410 of trigonometrical heights.

CLASS 5.—PREPARATION OF PRrESS copy.—This requires the ahstracting and enter-
ing in suitable tables of the final results of several calculations for publication : all
these compilations are twice compared, once against the original field re.cords, and once
against the final computations prior to being sent to the press. The details of the work
done are as follows :—

(@) Southern Trigon-Great Arc Mevidional Series, Section 8°-18°~The final revi-
sion of the co-ordinate list, about half done.

() Indus Delta Secondary Triangulation.~—Co-ordinate list completed.

(¢) Bider Longitudinal Series—Synoptical Volume.—~Revised for second edition,

CLASS 6.—EXAMINATION OF PRESS PROOFS.—This requires the utmost care and
attention in comparison and examination in the several stages of first, second and form
proofs. Most of the matter printed is numerical, or depending on numerical data, hence
it necessarily involves a strictly critical examination, which can only be given by men
specially trained to this style of work. i

The printing of the following works has been completed during the year :—

(1) Spirit-levelled Heights No. 7 C. P. (revised edition).
(2) Hand-Book of Professional Instructions for the Topographical Branch (second
edition).

The tidal volume was proceeded with, 52 pages were examined and printed off. The
synoptical volume of the Great Arc Meridional Series, section 8° to 18° and that of the
Indus Delta Triangulation were also in hand; 66 pages of these were printed off. The
printing of both these synoptical volumes is likely to be completed by next year. About
25,000 copies of professional and other forms were printed, The total amount of work
executed will be seen by reference to the tabular statements of the Printing Section.

~ Crass 7.—EXAMINATION OF CHARTS.—Comparison and examination of the f ollow-
ing completed :—

Triangulation charts of Punjab Survey sheets Nos. 311, 314 and 336.
Triangulation charts of the Central Provinces Survey sheets Nos. 61, €2, 63, 66,
81 and 85.

One chart for the spirit-levelled heights No. 7 (second edition), and another chart.

Three final charts of the Great Arc Meridional Series, section 8° to 18° and two of
the Indus Delta Triangulation are in hand.

CLAsS 8.—PROTECTION OF STATIONS.—The usual professional work in connection
with the protection®of survey stations and certain of the bench marks in the North-Western
Provinces and Bengal was performed. During the year 56g stations have been repaired
by the District Officers at a cost of R1,929-5-5; twenty districts out of 347 from which
reports are due failed to submit them,

CLASS 9.—MISCELLANEOUS.—In this are included various duties which cannot be
fairly assigned to any of the other classes, such as the (vllowing :—
(a) The examination and despatch of the printed papers to the Survey of India
Office, Calcutta, for safe custody.
(8) The examination of all bound volumes and pamyphlets prior to issue, and the
preparation of the distribution lists and presentation labels for the same.
(¢) The preparation of examination papers [or the Provincial Service of the Survey
of India Department, of which 80 sets were prepared and despatched, and

62 examined; the results were tabulaled and submitted to the Surveyors
General.

CLASS 10.—METEOROLOGY AND GENERAL SCIENCE.— As bitherto, a complete set
of meteorological observations was taken daily throughout the year, and monthly and



annual abstracts prepared, The meteorolo

statements (=

Mean Monthly R
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eadings

of Earth Thermometers.

gical results are given in the following tabular

Depth in feet of

thermometer
bulbs below sur- Y2AR,
face of ground.
1896-97 » .
256 . .
Mean 1881—96
1896-97 « .
128 . .
Mean 1881—96
1896-97 .
64 . .
Mean 1881—g6
{ 186-97 « .
3'2 . .
Mean 1831—9%
{ 1896-97 . .
1§ . .
Mean 1881—g6
Thermometer { 1896-97 .
in shade, Mean 1881 —g6

October.

77°39
7677
79'99
7939
80°48
79°67
79'19
7812
77°82
76'06
82°93
8038

November. ‘

77°36
7681
7391
78'03
76'99
7575
73’27
71°65
69'87
67'49
73'22

7337

December.

7724
76°62
77'39
75'79
72°26
75
66°77
6551
61°14
Go'ro
66°46
67°76

January.

76°91
76'03
74'07
7321
67°47
6724
6244
63188
5840
57'29
6483
64'08

|

February.
March.

7640 | 75°B0
75'49 | 74'88
73'00 | 71°75
71°51 | 70'68
66'33 | 67°79
6549 67°09
61°g4 | 6722
G1'24 | 66°Gg
6013 | 67°82
58756 ( 67°61
6318 | 76'53
6691 | 78-64

| April.

75715
7431
71°91
7129
71°38
71°51
75'48
7543
77°86
78'73
8868
99-82

May.
June.

7471 | 74°55
74'03 | 74°00
7357|7573
7308 | 75719
77'42 | B1°06
76'75 | 80"a1
B4'37 | 85'62
31°97 | 84'66

Juty.

74'76
74°3)
77°42
779
B2'02
91 30
8437
B335

8931 | 8893 | 85-33

85'86 | 9773|8415

95'76 | 92°93 | 83°61

93'81 | 89'92

8247

August,

75'98
75'57
79'50
7912
82'03
81’y
8253
82'05
82'47
8234
Bos5
8067

September.

76'77
76°55
79'91
7968
81749
8121
82:34
81-69
S1°84
81°64
82:38
82'54

Mean velocity

tn miles of the Winds which blew at Delra Din during the twelve months
of 1896-97 for each hour of the day.

| 21 8| 5] 8] . | E

Civi. HOURS. ] E E g E £ = s B - ‘-Ein £ &
Sl2|8|a 8|2 &|F|2|212)35]|%
ato 1 o| 1748 077 | o029 o0B3] o'50| 094 190 097 [ 1'37| oo | 026 | o57 ) 08y
t, 2 o| 077 o047 | 023) o090 061 | 094 | 140 | o'97| 1'27| 067 | 020 0'87| 074
2, 3 .| 068 | o40| 023 | 067| 057 | 061 107 08B0 | 0'90| 070 | o029 | o047 | o062
3. 4 of o045 | 037 016| 053] 075 | o84 | 1'S7| 067 097 o0'%0| 026 | o'27]| 06
4n 5 o] 039 033 | 016 | o053 | 046 | o'55| 1’33 | o057 | 083 | o053 | o1y o7 0'49
5, 6 .| 045 oz7| o010 o073 039 o's5| 073 037 08B0 047]| 019 o010 | 04y
6, 7 .| 26| o07 | olo| 063 043 | 04B| 067 | 040 | 0’50} 023| 026 | 0'10 | 0'34
70 8 .| 023 | o003 | 010 06o| 054 | o061 | 0'50| o'50| 117 | 043 | 029 o013 043
8, 9 . 043 | oo | 016 | o73| 046 | o65| t'to| 067 ) 1’10 132 | 065 043 | o6
9,10 .| os5a| o3| 039 | 19| 071 135 Va3 | 1720 | 177 | v'77 ) 084 o070 o098
10, 11 .| 103| o083 | 097 137 1736 | 258 | 210 239 | 253 | 171 32| o3| 1’58
1, 14 .| r6s| raz| 1'SS| w6y | 186 316 283 232 | 260 | 168 | 119 oy3| 168
12 4 13 v'61 173 1'77 1’87 220 303 373 283 | 260| 180 | 1'61 ‘1o | a9
18, 14 | 306 | 157 | v74| 2'40] 261 | 384 4°37) 403 | 38| 227 w77 | 127| 264
144515 .| 190 | 1Go | 77| 197 | 2G4 [ 3'90| 4’40 | 47| 373 | 37| 155} iz | 258
15 ,» 16 . 139 r40 | 173z | 1790 | 3§57 | 342 4’20 470 | 307 200 | v3z! 0’83 2'34
16 4, 17 o'9gg [ 070 [ 068 | 157 257 | 336 | 400 | 397 | 330 1'97 | 1'10| 060 2706
17, 18 039 | 023y o9 | 37| 157 ) 232 | 37| F30| 343 | 1°57| o8| o37| 18§
18, 19 074 | 033 06| 103 | o'57| 1742| 17| 207} 167| 137 | 074 o023 | 104
19 ,, 20 o 29 073 019| o06o] 082 o094 1'83| 1°30 | 23| 077 | 058 | o023 o058
20 4, 21 .| 168 0°g0 045 | o'70 1'14 1’03 130 1'40 (-1 0'47 o's55 0’33 0’90
, 32 .| v'55| @77 ) 058 ] o077 096 | 126 | B0 | 1°go| 1'00| o'70 | 055! o0'33]| 097
22,, 23 197 | o00) o048 | o080 r104| 1710} 1'53 187 1’37 o033 o029 | o050 1'0t
23 5 24 | 148 oy | 048 o067 082 veB| 050 153 093, 033 | 032 | o073 | 090

Sums .1 25733 | 16°67 | 14°15 | 26°03 | 29°24 | 40°26 | 50'73 | 44°40 | 4394 | 26’06 | 1683 | 1236
Average ol 196 | 069 | o059 | 1°08| 98] 168 | an 185 1’79 | 1°09 | o070 | o5
X 2
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TVYPE-PRINTING SECTION, —As will be seen from the annexed statement, the greater
part of the work done consisted in printing forms, professional and others, for the depart-
ment, and in setting up the large number of headings, foot-notes, etc., required in the
Drawing Section in connection with the publication of maps.

Statement of work done during 1896-97.

SPECIFICATION OF PRINT. No. of pages, T°t;:|"Ns?' of y[z;z[h‘:;gi:f VaLur,

R
Professional volume N . . . . . 52 8,080 500 1,504
Synoptical volumes . . o e . . 66 7,440 350 1,917
Topographical Hand-Book (second edition) . . 50 6,810 400 1,055
Pamphlets of spirit-levelled heights . . . 118 7,490 350 2,018
Letter-press for charts, map headings, foot-notes . 266 6,700 2,728
Forms . . . . . . . . . 268 88,850 vee 5,878
Magnetic pamphlet . . . . . 12 590 75 299
Miscellaneous . . . . . . . 71 23,110 1,650
Extra-departmental work . . . . . 160 4,190 145
1,063 153,260 17,204

Tﬁiqual to 1,110 pages of standard (foolscap) size.

The usual table showing the work annually performed by this section during the
past five years is given below, the unit (a page of foolscap) being the same throughout : —

1892-93. 1893-94. 1894-95. 1895-96. 1896-97.

Pages composed . . . . 2,195 1,638 1,319 1,135 1ilo

An analysis of the pages composed in 18g6-97 is as follows :—
ProrgsstoNaL VoLuME . Tidal Volume . . . . . . 104

SyyorTicaL VoLUME . « Great Arc Meridional Series, Section 8° to 18°
and Indus Delta Triangulation 97

Spirit-levelled heights . . . . . . . 118

Letter-press for charts, maps, headings, foot-notes . 160

Forms, orders, memoranda, etc. . . . . . 433

MISCELLANEROUS . { Miscellaneous . . . . . . . . 40
Extra-departmental work . . . . . 99

Topographical Hand-Book . . . . 50

Magnetic Pamphlet . . . . . . . 19

TortaL . bilo

PHOTO-ZINCOGRAPHIC SECTION.—In August and September, a great deal of extra
work was thrown on this section owing to the heavy demand for maps for the [rontier
expeditions, As the demand was urgent, the whole strength of the section was devoted

to this work, and by working overtime 8,846 pulls were made in twelve days.
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The following tables exhibit the value and outturn of the work done by this

gection ;=

Abstract of Departmental work done duving the year 1896-g7.

. SILVER AND
g PHOTO-ZINCOGRAPHIC PRINTING, OTHER
H PRINTING.
) 4 -
§- g ] . Number of copies. o
4 s|la|&8 |3 -2
SPECIFICATION, E) s 5 a ® & | Value.
Fg|la &8 | 5| & : -
2l el 2]z sz i 213
5 3 2 2 o 5 £ -]
a5 |3 |B|3| 5|5 & | 5|25
8 | (s |g)lg| 2|3 & T2
Glz|& |8 |8 | & | S =) e | &5 | =3
R a
Standard maps . . o] 162 | 219 315| 145 | 179 | 23,890 |6,143 | 11,526 | 17,669 2 9,99 3
Index maps . . . 8 a 7 5 5| 16go | S70 575 | 1145 69 o
Technical charts . .| 16 15| 30 27 17| 8,446 [ 1,810 301 | z,an 7 807 15
Mislccllaneous maps and | 197 75 85 3 45 | 5,666 | 1,610 | 3,627 | 5,237 12| 133 2,639 7
plans.
Teansfers and proofs . o e 918
ToraLs . 383 I 437 | 210 246 | 40,610 | 10,133| 16,029 | 26,162 4| 140 13,605 o

Statement of wark done for other departments, etc., during the year 1896.97.

o SILVER AND
-2 PHOTO-ZINCOGRAPHIC PRINTING. OTHER
2 PRINTING.
g
El 3 . N
- - 2 . Number of copies, 3
i | | 8|8 |3 £
DR PARTMENTS, ETC. ﬁ £ O S | Value.
= ] - f < H
4 H L - a : - E-]
. g ? 8 K = 3 K S
R AR AERE! T | 3 1R e
Blg | & 5] 5| 4|31 % 5 |5 | @
[ 0 S a a 5 S c ° > E]
= v = R = ] o = 3
7] z a ] ] a 5] =] = @ o
R =a,
ForestSurvey o« o« o 135| 227 | 240 139 | 136 [ 16,237 | 1,380 | 10,797 | 13,077 [ . | 6,663 11
Quarter Master General . 2| .. o s 8 8 8 88
Military Department . . 1 1 1 1 1 a5 | e 35 L7 23 12
.
Other Departments . . 3 3 2 2 200 115 s 15 43 12
TotaLs | 141 | 229 240 142 139 16,480 l,aﬂoi 11,085 | 13,235 | . 15| 6,738 18

Table showing the amount vealized from other departments, etc., by book debit and cash

sales during 1896-97.

Departments, stc. By book debit, By cash gales. ‘ TortaAL,

R a.. R a. R a

Forest Department . . . . . . 171 6 171 6
Forest Survey . . . . . . . 7,082 1 104 9 7,186 10
Quarter Master General . . . P . 2,554 6 96 o 2,650 6
Military Department . . . . . 1z 6 400 6 502 12
Other Departments . . . . . 187 12 344 15 $32 11
Private individuals . . . . . . 201 15 201 1§
Torars . . 9936 9 1319 3 11,355 12
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CORRESPONDENCE SECTION.—The work in this section has been carried on as usual.

STORES, WORKSHOPS AND OBSERVATORIES SECTION.— Equipments for the Survey
Detachments to accompany the Tochi, Malakand and Mobmand Field Forces and the
Tirah Expeditionary Field Force were packed and despatched. In the observataries, the
usual time observations were taken, the chronometers rated and kept in order, and 'other
miscellaneous work done, including the magnetic observations alceady mentioned.

SOLAR PHOTOGRAPHIC SECTION.—The usual wet plate process was employed for
taking Solar negatives, but experiments were also commenced in using dry plates— Cadett's
and Thomas’ Lantern plates, such as are employed at Greenwich.

Their use is a great advantage in the rainy season when the glimpses of the sun are
short and uncertain, but the results are not so clear and good as those by the wet collodion
process. It will however be always advisable to have some in hand for use during the
rains.

The details of the work of this section are given below :=—

Table showing the number and character of negatives.

NumBer OF DAVS. NUMBER OF NEGATIVES, NUMBER OF
g Failures, Solar Phenomena, DAV;:R\;(;{N;;
woor. (B3 [Es P
g'_;: "'E- 2%’ . S}:.;::Su;’;‘.d Spots only. (Faculz only. None, Torat. . )
53585y E £t
EXdid ;;_" & 8° | 12¥ _s_" 127 | 8% L na” | 8 | a2 | gv | aav | £ é
October . N KL M So 5 55 a
November . .27 3 30 47 47 27
December . 19 2 3 54 54 29
January . 21 | 10 n 39 39 21
February . .[24| 4 (2] 43 e 43 24
March . 28 3 3 50 50 28
April . .| 28 2. 0 45 4 49 28
May . . .| 30 1 at 43 . 3 e o 55 0 e
June . . .| 30 30 39 o P 15 “ . 54 30
July . . 210 .. a1 ar . 31 21
August . RECARLE R a k1) at 20 e
September 27| 3] 30 45 e o 45 37
ToTAL |36 | 49 | ... | 365 | 516 37 o | 553 wo | 316

Five hundred and filty-three silver prints of the 8-inch pictures were prepared, and
weekly despatches ol both silver prints and negatives made as usual to the India Office.

Table showing the vistbility of Sun at Dehra Diin and Greenwich.

AT DEmera DON, AT GREENWICH,
Number of | Percentage | Number Number of
Yaar, dayson | of days oi of days days on Remanks,
which nega-|{ which nega-| on which Year., |which nega-
tives were (tives showed] sun was tives were
taken, features, | invisible, taken.
380818 . . o . o o6 55 1880 156 $From Ist October to joth
:;g?-g; . . . . 3:5 100 a7 1881 181 September following.
188283 . R . . a18 100 47 1882 221
1893-84 . . . . 295 100 78 1883 215
1884-85 . . 234 100 81 1894 154
1985.86 . . . . 290 106 75 1395 206
1886-87 e e 303 98 61 1886 199
1887-68 . . . 328 91 38 1887 198
1888-89 . . . . ais 71 50 1887-38 205
1880-90 . . . . a0 78 45 1888-89 182
1890-91 . . . . 303 99 62 1889-g0 212
1591-92 . . 304 100 62 t890-01 2324
1892-93 . . . . 292 100 73 1891-92 19
1993-94 . . . N 204 100 61 1893-03 320 .
1804-95 . . . . 313 100 52 1893-94 330 | tYear ending 1oth May
1895-96 . . . . 124 100 4! 1894-05 Not obtain-| 1894 obtained from the
1896-97 Ce e 36 100 49 1895-96 able. reporl to the Board of
Visitors.
Mean . 308 57 i 101
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Synopsis of the results of the Monthly Magnetic Observations taken at the Trigonometyi.
¢cal Branch Office, Dehra Diin. The measures of Intensity are all expressed iy
C. G, S. units,

MacxrTic ELEMENTS,
VEAR AND MONTH: | e clination | Horizontal Dip Total Renaks.
ast. Intensity. North. Intensity.
1867 ° ! 4 ° 4 With  unifilar magnetometer
No. 17 and Dip circle No. 44.
January . ' 2 54 12 0°33604 41 276 0'44839
June . . . *33619 303 44891
July . . . +33561 312 *44824
Avgust . . . . *33593 26'1 "44808
September . . *33582 29'5 "44833
October . . . *33600 273 "44831
November . . 3 3 17 *33639 297 ‘44912
December . . " *33634 289 44896
1863
January . . . 3 2 14 0'33634 41 274 0'44378
February . . . 33635 271 44875
March . . e *33656 25'2 ‘44882
April . . . *33573 300 *44826
My el e e | avo | eSO | With wifler magnctonae
June R *33614 29'3 ‘44873 43
July o . *33685 4o '45023
August o« . . -33625 287 "44880
September . ' 3 3 4 *33608 12’5 44901
October . . 3 2 13 '33551 300 '44796
November . . *33632 309 ‘44915
December . . . e 33616 350 "§4942
1869
January . . . 033643 41 322 044946
February . . . e '33636 33 *44925
March . . e *33621 28°1 ‘44968
September . . 3 5 10 *33466 154 *44746
November . g 3 6 & *33644 321 44946
1897
Janvary . . .| 2 49 39 | oa3bso | 42 402 | 045778
February . . .| 2 48 42 "31730 42' 45898
April . . a2 48 17 ‘319017 410 ‘43396*
May ) ’ ' P 33667 495 45806 With uniflar magnetometer
June . . . 2 48 15 '34032 50'S 46413 No. 19 and Dip circle No.
July S B Y Lt '33646 388 "45743 43'
August . . . 2 45 22* *33656 456 ‘45340
Segtember . of 2 48 10 *33655 453 45888

Observations unsatisfactory.
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DRAWING SECTION,=~The details of the work done in this section are given in the

tables which follow :—

Statement showing the work pevformed during 1896-97.

Titee o Mar. N'.‘,':,‘::.“' Scale, Rauangs,
General Maps,
. i . in. M.
Map of portion of Tibet explored by Captain
H. H. P. Deasy, 16th Lancers, in 1896 [ 1=8 Completed.  Final press order
Standard Maps. given.
Dehra Din and Siwiliks, sheets Nos. 1, 2
and 3 . . . . . . . 3 1=1 Clorregtions for 2nd edition. In
1and.
Level sheets, Nos. 67, 74 and 88 . . 1=2 C fation i
Punjab_Survey, sheets Nos. 246 N. E, 3 ompilation in hand.
264 S. E., 265 S. E.,, 285 S. W,, and
286 N. W. . . . . . . 20 1= Correcti g
Punjab Survey, sheets Nos, 264 N. E, ! tionctlc?nl?al:o;ncg::EEdFifg;l repzi::‘
265 N. W, 265 S. W, 286 S. W, order given,
308 N. W, 313 N. W, 313 5. W, and
336 N.W. . . . . . . 32 1=} Corrections for reduction to half
scale in hand,
Plans of Cities and Cantonments.
Dehra Din Municipality and Cantonment
(2nd edition) . . . . . 1= Completed.  Fi
Simla Revisionary Survey, sheets Nos. 1, B givgn‘ inal press order
2,34 5067and8 . . . . 1=: Completed for reduction to two.
l'l-!lrds scale. Final press order
. given.

Mussooree and Landour Guide Map 1 1=} Completed additions and correce
tions to 1896. Final press order
given,

Index Maps.

Trangulation Chart of India  « . t 1=96 Brought up to dale for Annual
Index lo illustrate survey operations by Report.

No. 18 Party in the Him4layas . . 1 1=20 Ditto ditto
Index to illustrate survey operations by

No. 14 Party in districts Damoh, Bildspur|

and Sambalpur . . . . . Vari Ditto ditt
Index to the Charts of the Principal Trian- 3 fous 1Ho

gulation of the Makrdn Longitudinal

Series . . . . . . 1 1=48 | Completed for reduction to half

Charts. scale. Final press order given,

Triangulation Chart of Great Arc Series,

Sections 8°to 18° . . . o 4 1=4 In hand.
Nos. 43 and 44, Preliminary Charts of

Indus Delta Coast Triangulation . . 2 1=4 In hand.

Chart of Triangulation, sheets Nes. 61, 62,

65, 66, 81 and 85 (Central Provinces) 6 1=2 Completed headings and  foot

Chart of Triangulation of Punjab Survey, notes. _Final press order given.

sheets Nos. 311, 314 and 336 . . 3 1=2 Ditto ditlo.

Spirit-levelling operations No. 7, Bombay

Presidency (revised edition) . . . 1 1=8 Correclions completed for reduc~
tion to half scale. Final press
order given.

Miscellaneous.

Tidal maps,of Colombo, Madras and False

Point . . . . . . . 3 Various | Completed. Final press order

Tidal maps of Tuticorin, Galle, Amherst, given.

Minicoy, _ Rangoon, dmban  Pass,

Bombay, Dublat, Hanstal and Diamond

Harbour . . . . . . 10 Various | In hand.

Part of North-West Frontier (skeleton) It 1=16 Completed.  Final press order
given,

Other maps . . e . . 15 Various | Touched wup for photography,
and completed as regards head-
ings and foot-notes.” Final press
order given.

Dillo . . . . 1 1=16 |Completed. Final press order
given,

Maps coloured . . . . 2,478 Various
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Statcment showing the work performed during 1896-97.

MAPS EXKAMINED.
No. of Sheets,

Standard original maps . . . . . . .. . . .. . 101
C harts . . N . . . . . . . . . . . . . 9
Miscellaneous maps . . . - f . e . . . . . . . 22
Photographic proofs of standard sheets and other maps . . . . . . . 338

ToTAL . 370

N.B.—1n addition to the above, other miscellaneous duties have been performed, such as completing Central Provinces,
Punjab Survey, Sind Survey Sheets and Spirit Levg]hng Oper.ahon gha[ts, etc,, in respect of head_mgs! foot-notes, symbols,
etc., for press; taking out and checking areas of villages, their cultivation, forests, etc., of 14 Punjab Survey shests ; taking
out areas of portions of Mussooree Scttiement, and of the Dehra Ddn Municipality for the Superintendent, Dehra Din ;
ezamination of and custody ol records; making all the despatches of maps, etc., etc., etc.

Statement of work done for other departments during 1896-97.

Tites or Mar, N‘.’{:::::_“ Scale. Rauargs,
In. M,
Standard Maps.

Forest Surveys. . . o .+ . 114 1=} Completed headings, foot-notes
and references. Final press
order given for Forest Departs
ment,

Ditto O 1 = Ditto ditto.
Index Maps.
Forest Surveys . . . . . . 6 Various Ditto ditto.
Charts.
Forest Surveys. . . . . . 1 1=1 Ditto ditto.

G. 1.C. P. 0.—No. 13 8. G.=g-7-93 —450.



1898. File No, 66 of
1808.
GOVERNMENT OF INDIA.

DEPARTMENT OF REVENUE AND AGRICULTURE.

Serial No. 2.

LAND SURVEYS.

RESOLUTION.

No. 3—66—2.

Dated Ssmla, 17th August 1898.

SuBJECT.

Resolution on the operations of the Survey of India Department during the year 18g6-g7.

G. C. Press, Simla.~No. 510 R, & A, D.—19-8-98.—720s






Extrace from the Proceedings of the Government of India, Department of Revenue and
Agriculture, No. 3—66—2, dated the 17th August 1898.

READ—

The Gerieral Report on the operations of the Survey of India Department during the
year 1896-97.

RESOLUTION.

The field operations of the Survey of India Department for the year ending
goth September 1897 were carried on by twenty-one parties and one detachment.

The various classes of work on which these parties and the detachment
were engaged are shown below :—

Number of Number of
parties detachments
employed, employed.

1. Trigonometrical 1
2. Topographical ST 6
3. Traverse ... e 2
4. Topographical and Traverse e .. 1
5. Forests (excluding Forest Survey Branch) ... 5
6. Cadastral ... var 3 I
7. Scientific ... 3
ToraL ... 21 1

Thus ten whole parties, a portion of another party, and a detachment were em-
ployed on remunerative work connected with land and forest revenue, as
compared with eleven parties and two detachments so employed in 1895-96.

2. The aggregate area surveyed on all scales during the year was 104,987
square miles, against 63,653 square miles in 1895-g6, an increase of 41,334
square miles, due to the large amount of reconnaissance completed in Upper
Burma and elsewhere.

3. The party employed on trigonometrical operations continued the princi-
pal triangulation of the Makrdn Longitudinal Series from Kuliri and Piaro in
Longitude 66° 30" westwards over a direct distance of about 75 miles, comprising
3 figures and embracing an area of 1,380 square miles.
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4. Topographical operations were carried on in Upper Burma, Sindh, Balu-
chistan and the Himalayas and also in portions of Assam, "Burma, Bengal and
the Punjab. The survey of the layari quarter of ICurrachee on the scale of
80 feet =1 inch was completed, while. the large scale (48 inches =1 mile)
survey of the town of Nahan in the Punjab was begun. The total area topogra-
phically surveyed was 14,460 square miles against 19,798 square miles in the
previous year. The decrease is due to the fact that the § inch survey of No. 15
Party was almost finished last year and consequently only 700 square miles were
executed against 11,307 in that year.

5. Forest surveys were continued in the Central Provinces, the Bombay
and Madras Presidencies and in Lower Burma.

In the Central Provinces the detail survey of the forests in the Damoh Dis-
trict was brought to a close, while operations were begun in the district of Bilas-
pur, and in the Bombay Presidency the 4-inch detail survey in the Poona District
was completed. Inthe Madras Presidency the outturn of work was short, but this
was due to the inexperience in topographical work of a traverse party transferred
from the Central Provinces. In Lower Burma 393 square miles on the 4-inch scale
and 106 square miles on the 2-inch scale were completed inthe Toungoo District.
The Himalaya Party also surveyed an area of 191 square miles on the 4-inch
scale in Sirmur, Patiala, ICullu and Kangra. The Forest Survey Branch continued
operations in the Central Provinces, the Punjab and Burma and in addition started
a new survey in the Ruby Mines District. The outturn of work for the past two
years is given below :—

. 1895-96. 1896-97.
(1) Imperial Parties ... 3202 3,260

(2) Forest Survey Branch ... e L7712 1,563
The decrease under (2) is not explained.

The cost rate in the Central Provinces has been reduced, whilst for Bombay
and Lower Burma there is a slight increase. In Madras the increase has been
considerable, but this was due to exceptional circumstances which are fully
explained in the report,

6. Cadastral operations by Imperial parties were carried on by one party
and one detachment in Bengal, one party in Upper Burma, one party in
Lower Burma and by local agency in the North-Western Provinces and
Oudh under the general superintendence of the Deputy Surveyor-General,
Revenue Branch. Owing to the famine it was found necessary to modify the
programme in Bengal. In Burma the survey of the Town of Rangoon was
completed. The local agency in the North-Western Provinces and Oudh com-
pleted the survey and record writing of the Meerut District and of the Lalitpur
Subdivision. The total area surveyed in the different Provinces amounted to
7,190 square miles, of which 4,225 square miles in the North-Western Provinces
and Oudh were executed by local agency. The decrcase in the total area
completed as compared with last year's return (8,609 square miles) is due to the
curtailment of the programme in Bengal on account of famine and a similar
curtailment in Burma, where survey operations had outstripped the settlement
work.
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7. Two parties were employed on traverse operations in the North-Western
Provinces and Oudh and one party in Assam. The total area traversed during
the year was 6,135 square miles compared with 9,089 square miles in the pre-
vious year.- The decrease is apparently due tothe reduction of the number of
traverse parties from three to two during the year.

8. Observations were taken during the year for redetermining the value of
the latitude of Madras and the result combined with a value obtained by Mr.
Michie Smith, the Government Astronomer, Madras, aad two previous values
gave a mean value for Madras of 13° 4’ 8” ‘02 north latitude.

9. Tidal observations with self-registering tide gauges were continued by one
party at twelve stations in India, Burma, the Persian Gulf, the Andaman Islands
and the Red Sea. Itis intended to discontinue the series of observations at
Muscat and Bushire and to open new observatories at Perim, Porbandar and
Port Albert Victor. Spirit-levelling was continued from Potanghi to Viziana-
gram and from Bilaspur to Katni within 150 miles of the terminus at Allahabad,
giving a total outturn of 291} miles of double levelling.

10, In Upper Burma an area of 11,718 square miles was geographically
surveyed, while 2,000 square miles of triangulation were also completed. The
aggregate areas geographically surveyed during the year on the Eastern and
Western Frontiers amounted to 78,718 square miles.

11. The work done in the various head-quarters offices has been satis-
factory. In the Drawing Section progress has been made in the completion of
the maps of the North-Eastern and South-Eastern Frontiers. The general maps
of India on various scales have received additions and corrections, and the
second edition of the 32-mile map of India has as far as possible been brought up
to date. A new canal map of India on the 32-mile scale and also a railway
map of India on the 48-mile scale are in course of publication, The provincial
maps on the 16-mile scale and 58 Atlas sheets have been revised, while 5,493
cadastral sheets have been prepared for publication.

12. In the Engraving Office the preparation of the quarter sheets of the Atlas of
India was continued, and fourteen district maps for administration reports, the index
to the standard sheets of the Bombay Presidency, a new weather chart and the pro-
vincial map on the 16-mile scale of Mysore and Coorg with hills were completed
Progress was also made in the completion of the provincial maps of Bengal,
Bombay, Madras, Assam, Central India Agency, Rajputana and Mysore (with-

out hills).

13. In the Photographic and Lithographic Office the outturn of work was
again satisfactory, and, though there was a slight falling off in the amount
of work done for other Departments and the total value of the work, the num-
ber of original subjects dealt with showed a considerable increase. The
progress made in the Heliogravure Section, more especially in the production
of half tone and line blocks for machine printing, is +€7y creditable. Arrange-
ments were made by this office to obtain photographs of the corona at the
solar total eclipse.

14. The total number of maps issued from the Map Record and Issue
Office was 207,330 and the value Rs. 1,57,927, an increase of 6,914 in number
and Rs. 51,225 in value over the figures of 1895-96.
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15. There was a decrease of nearly a lakh of rupees in the value of instru-
ments issued from the Mathematical Instrument Office, due mainly to a smaller
demand on account of railways and other large works. The number of instru-
ments rendered serviceable, however, showed an increase of 9,310 in number and
Rs. 5,130 in value. The conversion of repairable instruments into serviceable
ones has been the means of reducing the amount of the indents for instruments
manufactured in England from over £13,000 in 1893-94 to less than [£4,000
in 1897-98.

16. The Survey Training School established at Dehra ‘in June 18g6 for
training surveyors in field work before being attached to survey parties has
given satisfactory results.

1%. The Survey of India Department continued throughout the year under
the admnistration of Major-General Strahan, and the Government of India desire
to acknowledge his efficient management of the Department and the value of
the work done in all Branches.

ORDER.—Ordered that the above Resolution be forwarded to the Surveyor-

Madras Punjab General of India, the Inspector-General
gz:.gb:ﬁ. Cone Brovinces, of Ff)r‘ests, . the Local Governmen‘ts and
North-Western Prov A:f;;‘.- Administrations noted on the margin, and
inces and Oudn. Berar. to the Foreign, Military and Public Works
Departments.

Ordered also that this Resolution be published in the Supplement to the
Gazette of India.

[True Extract,]
T. W. HOLDERNESS,

Secretary to the Government of India.
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