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GENERAL REPORT

ON THE

Operations of the Surbep of India

DURING THE SURVEY YEAR

1890QI.

PART 1.
SUMMARY.

1. The operations of the Department that are now reported on are for the
survey year ending 3oth September 1891.

2. The general administration of the Department and the superintendence
of the Topographical Branch have continued in the hands of Colonel H. R.
Thuillier, R.E., throughout the year. The direct supervision of the Revenue
Branch has been carried on by Lieutenant-Colonel C. Strahan, R.E., and that
of the Trigonometrical Branch by Colonel G. Strahan, R.E., except for three
months, while he was absent on privilege leave, when Mr. W. H. Cole, M.A,,
officiated in the post.

3. As regards the Cartographic and other offices at the Head-Quarters,
Colonel W. H. Wilkins, S.C., has remained in charge of the Draving and En-
graving Offices throughout the year, and the Correspondence and Mathematical
Instrument Offices continued under the superintendence of Colonel M. W.
Rogers, R.E. On the departure on furlough of Colonel J. Waterhouse, S.C.,
in May 1891, Mr. T. A. Pope was appointed to officiate in the charge of the
Photographic and Lithographic Office, and retained the post during the remain-
der of the year.

4. Field operations have been carried on during the year under review by 23
parties and seven small detachments. Of these one party was employed on tri-
gonometrical surveys, four parties and a detachment on topographical surveys,
four parties on forest surveys, seven parties and one detachment on cadastral
surveys, two parties on traverse surveys, three parties on scientific operations,
and two parties and five small detachments on geographical surveys. The
following tabular statement shows collectively the whole of these operations,and
it is grouped according to the scope and nature of the work on which the parties
were severally employed :—

Statement of Survey Operations and Parties.

E 2
32| Nature and locale of E = . ) Administrative
_gg operations. .?' § Exccutive Officers. Scale of Survey. Superintendent.
3
z g
Trigonometrical Suroey.
24 | Burma . . . .| 13 jLieutenant C. FF. Close, RE.| ..., D. S. G., Trig.
Topographical Swurveys.
Colonel H. S. Hutchinson, | 2” =1 mile for reduc-| Ditto, Rev.
10 | Bombay . . .| 14 S.C. tion to hall scale;
Lieutenant-Colonel J. Hiil, 1” = mile and §” = 1
R.E, mile for reproduction.
13 | Mergui . . .| 16 |Mr, A, D’Souza . . .+ | 1 =1 mile for reproduc-| Ditto, ditto.
tion.




PART L.

2
Statement of Survey Operations and Parties.
= -
° S
% > | Nature and localeof | =5 . Administrative
_fé g. operations, &E Executive Officers. Scale of Survey. Superintendens,
z &
Lieutenant-Colonel T. H.'|2”= 1 mile, 3” = 1 mile, | D.S. G,, Topo,
15 | Baluchistan . . .| 19 Holdich, R.E. and }” =1 mile for
Captain R. J. Mackenzie, | reproduction.
R.E.
18 | Himalayas . . .| 21 | Major St. G, C. Gore, R.E. . [ 4”=1_mile for repro-| Ditto, Trig.
duction and reduction
to half scale; 2” =1
mile and 1”7 = 1 mile
for reproduction. i
Det. | Indus riverain . .| 2z |Mr.].S. Pemberton , .| 4” = 1 mile for reproduc-{ Ditto, Rev.
tion.
Forest Surveys. ]
1y ! Central Provinces . .| 24 |Colone! J. R. Wilmer, S.C. |4” = 1 mile for reproduc-| Ditto, Trig.
tion.
j ColonelA Pullan,S.C. . 16"=d| mile, 8"I=l‘lm"e’ Ditto, Topo.
1 Bomba, . . .| 26< . A. M. Lawson. and 4” = 1 mile for re-
7 y { C§lonel H. S. Hutchinson, production,
C
1 Madras . 27 Lleutenant Colonel J. R. Mc¢- [ 4” = 1 mile for reproduc-( Ditto, ditto.
9 7 b
Cullagh, R.E. tion.
20 ' Lower Burina 30 | Colonel R. Beavan, S.C, 4” = 1 mile and 2” = Ditto, ditto.
mile for reproduction,
Cadastral Surveys.
2 ( Eastern Bengal . .| 31 | Mr. F.Grant . 16" = 1 mile for repro- Ditto, Rev.
duction; 2” = 1 mile
for reduction to half
scale.
. § | Mr. G. B, Scott 16” = 1 mile for repro- Ditte, ditto.
3 | Upper Burma . . 3’{ Mr. B. G. Gllbert-Cooper duction.
4 | Western Dooars 37 | Captain G. B. Hodgson, S.C.| 16” = 1 mile and 4" = Ditto, ditto,
mile for reduction to
half scale.
5 | North-West Provinces .| 43 |Lieutenant-Colonel J. E. San-( 16” = 1 mile and 4” = Ditto, ditto.
deman, S mile [or reproduction.
6 | Assam . . . .| 48 | Mr. E. C. Barrett . .| 16” = 1 mile for repro- Ditto, ditto.
duction.
7 | Lower Burma . .| 50 |Mr.C, Wood , . o| 16" = 1 mile and 4" = Ditto, ditto.
mie for reproduction.
8 | Orissa . . . .| 54 |Mr. W, H. Patterson . .| 16” = 1 mile for repro-| Ditto, ditto.
duction.
Det. | Burdwan Khas Mahals ,| 57 | Mr. T. Shaw . Ditto ditto. Ditto, ditto.
Traverse Surveys.
g | Central Provinces . .| 60 |Mr.G. H. Cooke . 16” = 1 mile (skeleton| Ditto, ditto.
plots).
12 | Lower Burma . 61 | Mr. E. ]J. Jackson . . Ditto ditto. Ditto, ditto.
Geodetic.
22
& | Madras Presidency .| 63 |Lieutenant G. P, Lenox-Co-| ... Ditto, Trig.
23 nyngham, R.E.
Tidal and Levelling
Operations. b
itto, ditto.
25 |India . . . .| 65 |Lieutenant-Colonel J. Hill, :
R.E,
Geographical Surveys.
11 | Upper Burma . .| 67 {Mr.M. ]J. Ogle . . 1’ = 1 mile Ditto, Topo.
2t | Upper Burma . .| 68 |Captain F.B. Longe, R.E. ., Ditto Ditto, ditto.
. . ( Captain R. A, Wahab, R.E. [1” = 1 mile and §” =1 Ditto, ditto.
Det. | Miranzai border . o7 ? Capi:aln R. J. Mackenzne, mile.
»» | Black Mountain country | 72 |Captain R. A, Wahab, R.E. |2” = 1 mile and 4” = 1| Ditto, ditto,
mile.
" Upper Irrawaddy . o74 'Major] R. Hobday, S.C. . Ditto .| Ditto, ditto.
. Eg-;tern Frontier, Shan| 76 CaptalnRT F. B. Renny-Tail- Ditto Ditto, ditto.
States. i .E.
| your,
» K{amgton Chiengmail 77 |Mr. ). M. Kennedy . . Ditto . Ditto, ditto.
| Frontier [




SUMMARY. 3

The total area that has been surveyed in detail during the year amounts to
1,17,015 square miles. In addition to this, the traverse operations carried on
for the purpose of furnishing a basis for field surveys under Settlément Depart-
ments comprise an area of 4,593 square miles. The following is a summary of
the operations of the different field parties in the order in which they appear in
the above statement. A detailed report of the work of each party for the year
under review will be found in Part II, .

TRIGONOMETRICAL SURVEYS.

5. The chief operations have been confined, as in the previous year, to the
extension of the principal triangulation for Upper Burma, on the meridian of
96°30". One party only was employed on this work and succeeded in extending
the series northwards for a distance of 44 miles, covering an area of goo square
miles. An easier description of country has now been entered upon, and the
progress may be expected to be somewhat more rapid in future.

6. The observations at the four stations required to complete the series of
secondary triangles, along the parallel of 30° N. latitude from the Great Indus
series to the Khwaja Amran range beyond Quetta, were executed during the
year in cornection with the work of the Baluchistan survey. The season’s work
embraces an area of g6o square miles.

TOPOGRAPHICAL SURVEYS,

7. Four parties and one detachment have been employed on this class of
operations during the year. Of these, the four parties have carried on, as before,
topographical surveys on various scales in the Bombay Presidency, in Burma,
in the tin-producing tracts of Mergui, in Baluchistan, and in the Himalayas.
The detachment was employed on special work in the Punjab for the Local
Government ; its operations comprised a mauzawar survey on the 4-inch scale
of that portion of the river Indus lying between district Dera Ghazi Khan and the
Bahawalpur State, with a view to the laying down of a fixed line of boundary be-
tween the district and State.

8. In addition to the work of the regular topographical parties, several
small areas have been topographically surveyed by other parties in connection
with cadastral and forest operations. These small areas generally consist of
intervening tracts not required for revenue purposes, and they are surveyed in
order to complete the topography of the standard maps in which the revenue
areas fall.

9. The areas topographically surveyed on various scales during the year
amount to a total of 10,193 square miles compared with 13,652 in the previous
year. The decrease is principally due to the smaller out-turn of regular topo-
graphy by the Baluchistan party, consequent on the many calls on that party to
provide surveyors to accompany the various military expeditions which took
place on the North-West Frontier.

The total area is made up as follows :—

3,044 square miles surveyed on the 4-inch scale.

2'358 " " n I " "
3:747 2] ” ” 2, »n
1,044 " " ”» 4 5 2]

FOREST SURVEYS.

10, Under this head the four parties employed during the previous year in
the Central Provinces, the Bombay and Madras Presidencies, and in Lower
Burma, have continued their previous operations. In addition to their work,
forest surveys have been carried on in Bengal and in the North-West Provinces
by detachments from the cadastral survey parties employed there.

t1. In the Central Provinces, one party has continued the survey of the
first and second class forest reserves in districts Hoshangabad and Betul, carry-
Ing on at the same time the classification of forest growths and soils therein.
The operations again lay in a tract of country which is notoriously unhealthy,

B 2



4 PART I,

and the field work had consequently to be restricted to a period of four months
only ; the out-turn slightly exceeds that of the previous year. '

12. In Bombay, the operations were in continuation of those carried on
during the previous year, viz., surveys on the 8-inch scale of the forests in North
Kanara, Dharwar, Poona, and South Thana districts and on the 4-inch scale
in Poona and Ahmednagar districts. In addition, a small area was surveyed on
the 16-inch scale in the Poona district. The out-turn of this party is again
satisfactory, and exceeds that of last year by 27 square miles.

13. In Madras, forest survey operations were continued in the Madura and
Tinnevelly districts, and the out-turn of work obtained is very satisfactory, the
total area surveyed during the season amounting to more than that of the pre-
vious two seasons put together. The physical and climatic difficulties were as
great as those previously met with, and the improvement is due to the experience
gained by the newly trained agency which had to be organized when the work
was first started. It is satisfactory, also, to note the decrease in the cost rate
of the survey, which has fallen from R162 per square mile in the first year of
these operations, 1888-89, to R112 in the year under report.

14. In Lower Burma, the survey of the reserved forests in districts Prome
and Toungoo has been continued on the 4-inch scale and the intervening tracts
on the 2-inch scale. The out-turn of topography of this party more than
doubles that of the previous year, which however, for reasons given in last year’s
report, was unusually small. = The difficulties of the country under survey are
exceptionally great, and the result of the season’s operations is satisfactory,

15. In connection with the cadastral surveys, an area of 174 square miles
of forest reserves was surveyed in the Western Dooars, in which the forest
growths and soils were also classified. In the North-West Provinces (district
Garhwal) a survey was made of a small forest reserve near the Lansdowne
cantonment.

16. The aggregate results of the forest surveys amount to 1,841 square
miles as compared with 1,646 executed during the previous year by the same
number of parties. The areas of these surveys on the different scales are as
follows : —

1,426 square miles surveyed on the 4-inch scale.
393 1 ” 1) 8 13 ”
22 » n " l6 1}

»”

CADASTRAL SURVEYS.

17. The same number of parties has again this year been engaged on
cadastral work, v7z., three parties and one detachment in Bengal, two i)e;rties in
Burma, one in the North-West Provinces, and one in Assam.

18. In Bengal, the three parties were employed in the Western Dooars, in
Chittagong and in Orissa, whilst the detachment carried on some special work
connected with the lands belonging to the estates of the Burdwan Raj. In
the Western Dooars, there were the same difficulties as before to be faced, such
as the dense jungle, and the apathy of the people; whilst the unpopularity of
the work among the survey establishment, owing to the excessive unhealthiness
of the climate and the nature of the country, had increased, rendering it still
more difficult to get efficient amins to take service there. Anarea of 234 square
miles was cadastrally surveyed. The cadastral survey of the Jalpaiguri district
is practically completed, but a section of the party will be required for another
year to complete the records. There still remains a large area of forest re-
serves and culturable lands, all covered with dense jungle, to be surveyed ;
the former on the scale of 4-inches, and the latter on 2-inches to a mile.

19. In Chittagong, the cadastral survey was continued and covered an area
of 469 square miles, whilst that of the Serail parganain Tipperah was completed
together with the village records by the same party. The record-writing in
Chittagong was made over to the Settlement Department, as it was found that
owing to the complexity of tenures, it was extremely difficult for the surve);
amins to understand, or to write up the 4hasras. The out-turn of this party was
considerably reduced by the early setting in of the rainy season.



SUMMARY., 5

20. The Orissa party continued its operations in the districts of Pooree and
Cuttack. Training schools, where considerable numbers of men were taught
field-surveying, were t?stablished at certain centres in the districts. The detail
surveys were made entirely by local men so trained, and under the supervision of
Hindustani and Urya inspectors. In Cuttack the record-of-rights was invari-
ably completed by the same man who surveyed the village. The area surveyed
amounted to 687 square miles.

21. Besides the above three parties, a small detachment was employed in
relaying the boundaries, as shown on the old settlement maps of 1854, of certain
villages in the district of Bankoora, belonging to the estate of the Burdwan Raj,
and on the cadastral survey of scattered lands in the district of Burdwan, which
had been omitted from measurement during previous seasons.

22. In Lower Burma, an area of 408 square miles was surveyed on the 16-
inch scale in Amherst district and 320 square miles in Thongwa, making an out-
turn of 728 square miles of 16-inch survey; inaddition to this, 164 square miles
were surveyed on the 4-inch scale in the latter district. This brings to a close the
survey of all the tracts assigned in Thongwa, which aggregate 2,910 square miles ;
the total cost of this work is R§,80,769, which gives a rate of R200 per square
mile for all the survey operations. About 400 square miles have been traversed
in advance for cadastral survey next year in district Amherst. The scheme for
the employment of Burmans and Karens as field surveyors has made satisfactory
progress, Of the 728 square miles surveyed this year, 54 Burmans contributed
404 square miles and 27 Hindustanis 324 square miles, besides 164 square miles
of 4-inch survey. This gives the average out-turn of the Burman as about four-
sevenths of that of the Hindustani, which is an improvement on that of last

ear.

d 23. The cadastral party in Upper Burma resumed operations in the Manda-
lay district, and also commenced and completed the survey of the royal lands in
Meiktila, which had been specially asked for by the Burma Government. The out-
turn was 584 square miles in Mandalay and 563 in Meiktila, or 1,147 square miles
in all. In addition to this 714 square miles have been traversed in advance in
Sagaing. A successful attempt was made to obtain locally a certain amount
of labour for chaining purposes, and thus to save some of the heavy expend-
iture incurred in importing labour from India. It was accordingly decided that
only two men should be imported with each amin, and that the other two men
required should be obtained locally; after a time this was found to work well,
and about 200 local men were employed at daily wages of 4 annasin Mandalay and
of 6 annas in Meiktila. About 30 Burman am:ns were employed, and their average
out-turn was found to be about five-sevenths of that of the Hindustanis; their
work was found to be good in open country, but in the jungles much of it had to
be rejected.

24. In the North-West Provinces, the party continued its survey ope-
rations in the Garhwal district, and completed those in the Rampur State. The
work in Garhwal was carried on by a mixed establishment of Hirdustanis from
the plains, and of hillmen ; but, as the cold climate and mountainous nature of
the country did not suit the former class, many of those who had promised to
return failed to do so, whilst the hillmen did not come forward in any numbers;
the establishment was therefore very inadequate for the work to be performed. The
total area of the tract over which the cadastral survey was carried is 299 square
miles. In Rampur, 724 square miles were surveyed by a mixed establishment,
of which about one-fourth were trained amins and the remainder local patwaris.
The cost-rate per square mile of the Rampur survey is Rgs-10 for the complete
operations of traverse, field survey, and record-of-rights.

25. Cadastral operations in Assam were carried on in districts Nowgong,
Kamrup, and Darrang, as well as in Sylhet, by an establishment consisting partly
of local and partly of imported amins; the Hindustani amins had writers to
assist them in preparing the Bengali records. Some difficulty was experienced
in inducing amins not belonging to Kamrup to enter that district, in conse-
quence of the prevalence of the disease known as 4ala ajar, which is much
dreaded ; several men threw up their appointments rather than take up work
in that district.  The area surveyed amounted to 828 square miles, of which 47
square miles are in Sylhet, The field season was unusually unhealthy, especially
in Sylhet, where the establishment suffered much from malarial fever,



6 PART 1.

26. The areas of cadastral survey completed this year in the different
provinces are as follows :—

Square miles.

Bengal . . ) . . . - . . . 1,417
Burma . . . . . . . . . . 1,875
North-West Provinces . . . . . . . . 913
Assam . . . . . . . . . . 828

ToraL . 5,033

This shows an increase of 252 square miles cver the out-turn accomplished by
the same parties in 1889-go, and of 197 square miles over that of 1888.89.

TRAVERSE SURVEYS.

27. There were only two parties engaged on special traverse operations, for
the purpose of providing an accurate basis for the field-to-field survey by village
officials, or other local agency under the Settlement Department. One party
was employed in the Central Provinces and the other in Lower Burma.

28. In the Central Provinces, an area of 3.229 square miles was traversed,
nearly all of which was in the district of Mandla; part of the country operated in
was rugged and unhealthy, which affected the progress of the_wqu. A consi-
derable area still remains to be traversed in the Mandla district, and the
party will continue the traverse survey for another year. The details
regarding area and cost of the traverse surveys that have been execgted in the
Central Provinces for settlement purposes during the past six years will be found
at page 85. The average cost rate over the sixteen dlstnct_s completed, cover-
ing an area of 51,473 square miles, is R26-11-2 per square mile. o

29. In Lower Burma, the traverse survey was continued in the districts
of Prome, Hanthawaddy, Tharrawaddy, and Henzada; the work was much scat-
tered and the country was of a very difficult nature for such operations, and the
cost thereof is consequently heavy. The area completed was 1,364 square
miles, of which only about one-fifth was under cultivation. Although the traverse
operations are not yet complete, it has been decided to transfer the survey
party that was employed on them to Upper Burma for cadastral operations, and
to carry on the skeleton traverse work under the superintendence of the local
survey agency, with the aid of a trained officer from the Survey Department.

30. The areas which have been traversed during the year are as follows :—

Square miles.
Central Provinces

. . . . . . . 3,229
Lower Burma . . . . . . . 1,364
TotaL . 4,593

SPECIAL OPERATIONS.

31. In default of there being two officers available for carrying on the
electro-telegraphic longitude cperations, the work of observing latitudes was
re-=commenced on the Madras meridional series from the point where it had
been left in the season 1888-89, Seven stations were observed at, the south-
ernmost being on the parallel of 13° and the northernmost on that of 15° 56”.

32. The tidal operations have been continued as usual. Observations by
the self-recording tide-gauge have been made at seventeen stations in India,
Burma, Ceylon, and the Andaman Islands. Three tidal observatories have been
closed and dismantled during the season, the tidal record at them having been
completed, and two new ones at Minicoy and Trincomalee have been estab-
lished.

33. Spirit-levelling operations have been carried on from Réjkot to Bh4v-
nagar, from Sanosra to Port Albert Victor, and from Ndydongri to M4lkhet, over
an aggregate distance of 425 miles.

GEOGRAPHICAL SURVEYS AND RECONNAISSANCES.

34. The very large area of comparatively unknown country, reported as
having been geographically surveyed during last year, has been exceeded during
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the year under review: the total out-turn for this class of operations amounting to
1,00,848 square miles as compared with 97,792 square miles executed last year.
Of this total 41,844 square miles have been mapped in Burma and 59,004 in
Baluchistan and Persia. ) _

35. As was the case last year, two field parties, Nos. 11 and 21, have carried
on the preliminary survey of Upper Burma on the $-inch scale, and have furnished
surveyors to accompany various military and exploring expeditions The out-
turn of the more regular sur\_/ley work, which is being cartried out by districts,

to 18, square miles.

amou3n6t‘s Capta?ngtogge and Lieutenant Gordon accompanied the military expedi-
tions which operated to the north and west of Mogaung, and the latter officer
subsequently joined the expedition to the Jade Mme;s. Arrangements had been
made for two surveyors to accompany a column into the Baungshé country,
lying to the south of the Chin hills ar.\d south-west of Gangaw, bu_t _the surveyors,
on arriving at the base of operations, found that the expedition had been
abandoned for that season. Their time, however, was not wholly wasted, as Mr.
Kitchen and the native surveyor succeeded in making a rough reconnaissance
of over 2,000 square miles of the Baungshé country from points on its eastern
border. A native surveyor, Sher Shah, was attached to another expedition
under Lieutenant Burton, which penetrated into the Kachin hills, east of Bhamo,
and an area of 1,300 square miles was reconnoitred. The total area mapped by
these parties in the above operations amounts to 23,294 square miles. '

37. The expedition under the political charge of Lieutenant Eliott, which
proceeded from Senbo, above the first defile of the Irrawaddy, to explore the upper
branches of that river, was accompanied by Major Hecbday. The column march-
ed northwards along the right bank, as far as the confluence of the Malikha or west-
ern branch, and the 'Nmaikha or eastern branch, and thence along the right bank
of the western branch as far as latitude 26° 15". From a hill here, the course of the
river could be clearly traced through the Kanti country, and as previous reconnais-
sances had determined its course from its source to the Kanti country, a fair know-
ledge has now been gained of the western branch throughout itg length. From
rough measurements taken at the confluence of the two branches, it was found that
the "Nmaikha or eastern branch was wider and deeper ; that the water therein was
of a colder temperature, from which it may be supposed that it receives a greater
volume of snow-water ; and that its volume was somewhat greater: so it may
be inferred that the eastern branch is the main source of the Irrawaddy. The
information obtained regarding the source of the 'Nmaikha was, however, scanty
and unreliable. There is reason however to suppose that the eastern branch
has not a much longer course than the western one, and that the Lu river of
Tibet, instead of running into the Irrawaddy as shown in recent maps, is identical
with the Salween river. Major Hobday succeeded in mapping an area of 4,300
square miles of previously unexplored country. The work done during this
expedition, combined with that of Sher Shah’s alluded to in the previous para-
graph, and the explorations of former years, furnishes a very fairly reliable map
of the eastern frontier of Burma between the 24th and 26th parallels of north
latitude.

38. Further south, two columns also operated on the eastern frontier.  One,
under the political charge of Lieutenant Daly, started from Lashio, and marching
through Theinni State traversed a large area of unknown country lying on the
castern border of the Northern Shan States. This was accompanied by Captain
Renny-Tailyour, R.E., and one sub-surveyor, who secured an out-turn of 5,250
square miles of topography. The second expedition, known as the Kyaington-
Chiengmai frontier mission, was accompanied by Mr. Kennedy and two sub-
surveyors. This small party succeeded in mapping the large area of 9,000
square miles on the ;-inch scale—a very creditable result.

39. The military expeditions on the North-West frontier were each accom-
panied by small survey detachments. Captain Wahab, R.E., succeeded in map-
ping 95 square miles on the 1.inch scale of the country on the Miranzai border
during the first expedition there.  On the close of operations he was detailed to
join the Hazara Field Force and during the occupation of the country he was
enabled to survey an area of 184 square miles on the 2-inch scale, and to sketch
some 360 square miles on the -inch scale. Captain Mackenzie, R.E., with one
sub-surveyor, joined the Miranzai Field Force during the second phase of opex-
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ations and extended the work previously done by Captain Wahab. An area
of 160 square miles was surveyed on the 1-inch scale, and 20 square miles were
sketched on the 3-inch scale.” The results of these surveys have been included
in the out-turn given under the head of topographical surveys.

40. In addition to the regular survey of Baluchistan, the field party em.
ployed there has again secured a large out-turn of geographical work. During
the latter part of 1890, Colonel Holdich, R.E., and Captain Mackenzie, R.E.,
accompanied the military expedition to the Zhob valley under Major-General Sir
G. White, K.C.B., and mapped an area of over 5,000 square miles. In Mekran
and on the Perso-Baluch frontier an area of 23,500 square miles was mapped
on the i-inch scale by Mr. Tate and sub-surveyor Ahmad AlL. .

41. Sub-surveyor Imam Sharif, K.B.,, was deputed from the Baluchistan
party, on survey duty in Persia in association with the Intelligence Branch of the
Quartermaster General’s Department, and was employed there during the greater
part of the year under report. He returned with the large out-turn of 30,500
square miles mapped on the 3-inch scale.

42. The aggregate areas geographically surveyed, and for the most part now
mapped for the first time, are as follows :—

39,500 square miles on the §-inch scale
70,348 ” RNTEEE SETI

HEAD-QUARTERS OFFICE.

43. The details of work done in the various offices at head-quarters are given
in Part I of this Report.

44. The number of new maps and new editions of departmental subjects
published during the year amounted to 4,779, of which 4,449 were cadastral
maps. The total number of maps issued was 2,08,484 and their value R1,45,245.
The cash sales of maps amounted to Ri12,917. The demand for maps has
steadily increased year by year, and the issues are now four times greater than
they were ten years ago, the number issued in 1880-81 having been 50,869.

45. In the Drawing Branch, the preparation of maps of Burma on various
scales has been the principal work. The second edition of the general map, on
the 32-mile scale, has been completed, but the publication thereof has been de-
layed for want of alterations in internal boundaries, which the Local Government
has been asked to supply. A new map of Upper Burma, on the 16-mile scale,
which is a great desideratum, has been commenced and has made good progress.
The third edition of the 32-mile map of India, with extensions to the east and
west, so as to include the limits of Burma and Baluchistan, is still in progress.
Considerable additions have been made from the surveys in progress on both
frontiers; and to avoid the delay that would take place in engraving the new
materials on the copper plates, it is intended to make the necessary additions,
including all other existing geographical information of those frontiers, on stone,
transfers from the copper having been made for this purpose.

46. Considerable difficulty has again been experienced in dealing with the
regular departmental mapping owing to the great increase of extraneous work
demanded by various outside departments, which are of such a pressing and
continuous nature as (o put a heavy strain on this section of the ofice. The work
has increased enormously in the last few years owing to the above cause, as
well as to the vast amount of trans-frontier work and the mapping of Upper
Burma that has had to be dealt with. The efficiency of the office to meet the
demands made on it cannot be maintained without an increase to the staff of
draftsmen.

47. In the Engraving Office, good progress has been made with the various
provincial maps on the 16-mile scale. The new railway map of India, on the
96-mile scale, is practically completed, but the many alterations required by the
Railway Department have delayed its publication. A map of India, on the scale
of 128 miles to the inch, has been commenced, and another map, on the 256-mile
scale, has been progressed with.

48. In the Calcutta City Survey Office, the drawing of the fair sheets,
235 In number, on the original scale of survey, 1 inch = 50 feet, which are being
prepared for reproduction by photo-zincography, is completed, with the exception
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of certain boundaries, the survey of which is incomplete. Delay in laying down
these boundaries has been caused by difficulty in getting the proprietors of hold-
ings to attend and point out the boundaries. It has been necessary to institute
prosecutions for non-attendance, which have had some, effect, but considerable
delay is still experienced, and it is estimated that 1,550 holdings now remain for
final demarcation. The map of Calcutta for general purposes will be published
on the 16-inch scale, and the sheets, 15 in number, are being re-drawn for reduc-
tion with the object of producing the map by heliogravure.

The work done in the Photographic and Lithographic Office again
shows a considerable increase. Out of a total of 7,067 original subjects re-
ceived for reproduction during the year, 4,376 were cadastral maps, 1,145 were
ordinary departmental maps, &c.,and 1,546 were miscellaneous subjects for other
departments. There was an increase of 284 extra-departmental subjects over the
previous year, and this class of work is now much in excess of the regular de-
partmental work, excluding cadastral maps. The total number of copies of
maps and various other subjects printed off was 745,993, besides 1,074,280 im-
pressions from type and 3,796 photographic prints, and their value was about
R2,08,654, or R8,280 more than last year.

50. The new steam machinery was working throughout the year without
any hitch or difficulty, and proved of vast use in dealing with the increased
demands, which could not have been met without its aid. Most of the hand-
printing presses as well as the machines were fully occupied.

51. The 24-mile map of Afghanistan, and the two railway maps with hills
on the 48 and 64-mile scales, noted in last year’s report as ready for press, were
printed off and published. The completion of the 32-mile map of India (third
edition) has been delayed in consequence of the heavy additions of hills in
Burma, and with the further addition of hills in Sind, Baluchistan, and Kashmir;
the map will probably not be completed till well on in the current year. The
6-inch map of Calcutta in two sheets was published, but further additions are
now being made to it for a new edition.

52. Among other departmental maps photo-zincographed and published,
may be noticed new issues of the maps of the Madras Presidency, the North-
Western Provinces and Oudh, and the Central Provinces, on the 32-mile scale;
also of the Presidency and Chittagong Divisions on the 8-mile scale. Nine dis-
trict maps on the 4-mile scale were lithographed by transfer from the engraved
copper-plates, and 239 standard sheets of the Topographical and Revenue sur-
veys were published, exclusive of reprints.

53. The extra-departmental work has again been very heavy, and includes
railway and telegraph maps on the ¢6-mile scale brought up to date; a mili-
tary map of India on the 32-mile scale; a forest map of the Punjab on the
same scale ; several large scale maps of the new oil-fields in Burma; and block-
plans of the City of Mandalay. Besides the usual weather charts and meteoro-
logical diagrams, a new series of charts for the monthly weather reports has
been commenced, and will be a steady demand on the office.

54, The out-turn of the heliogravure section also shows a large increase in
photo-etched plates, photo-blocks and electrotypes, nearly the whole of which was
required for other departments. Seventy plates were reproduced by photo-etching,
including 17 plates for the illustration of Mr, Cotes’ reports on economic entomo-
logy, published by the trustees of the Indian Museum (14 of these plates are being
reprinted for Dr. Watt's “ Dictionary of Economic Products”), also 34 photo-
blocks for the same publication. Twenty-one plates of the technical art series
have been printed and issued during the year. Three plates of the outline of
the new 24-mile map of Afghanistan were photo-etched ; the remaining plate will
be done as soon as certan necessary corrections have been carried out in the
original. Outside demands which require the utilization of the heliogravure pro-
cess are steadily increasing. The introduction of photo-block work in half-tones is
animportant feature of the work of the year, and bids fair to be of immense usein
providing a cheap and practical method of half-tone printing suitable for book illus-
tration. Colonel Waterhouse has obtained some ruled glass screens from America,
and with theseit is hoped that very greatly improved results may be obtained.

55. Colonel Waterhouse was on furlough in Europe for six months, and
spent part of his time in making enquiries in England and abroad regarding
methods of quick copper-plate printing and new processes of reproduction. He

C
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has made further advances in the process of producing positives direct in the
camera as reported last vear.

56. The demands on the Mathematical Instrument Office for survey and
other scientific instruments were in excess of those of last year, the total number
of instruments issued amounting to 64,203, valued at R2,88,337, as compared
with 60,128, valued at R2,70,458, issued during the previous year. The heavy
demand of the Meteorological Department for the supply of 5-inch rain gauges
of an improved pattern to nearly every recording station in India considerably
taxed the resources of the office ; large indents also for cheap instruments were
received from the Local Governments of the Central and North-West Provinces.
During the year 63,195 scrviceable instruments, valued at R2,59,909, and
3,668 repairable instruments, valued at R60,734, were received into store.

57. Inthe Trigonometrical Branch Office, Dehra Dun, the Computing section
has been engaged in passing through the press volume XIV of the Account of
the Great Trigonometrical Survey, containing the final reduction of the principal
triangulation of the south-west quadrilateral. Considerable progress has also
been made with the synoptical volumes of the several chains of principal triangu-
lation. As has been the custom hitherto, photographs of the sun have been taken
on every day on which the sun was visible throughout the year, and the negatives
forwarded to the Solar Physics Committee at South Kensington for incorpora-
tion in the yearly volumes of the Greenwich observations.

58. In the Drawing Office, Simla, the principal work of the year under report
has been the preparation of trans-frontier maps on the scale of 1inch = 8 miles.
A new edition of the Turkestan map, on the 32-mile scale, is in preparation, and
several miscellaneous maps, illustrating the military expeditions of the year on
the north-west frontier, have been drawn; a new general map of Baluchistan, on
the 16-mile scale, has been commenced and is nearly completed.

INSPECTION TOURS OF THE ADMINISTRATIVE OFFICERS.

59. On the 8th April 1891, the Surveyor-General left Calcutta for Madras
and returned on the joth idem, during which time he inspected at Bangalore
the office of No. 19 party, which is employed on the forest surveys in that Presi-
dency, and at Madras conferred with the Forest Member of the Board of Revenue
and the Conservator of Forests, and discussed the arrangements to be made for
the future working of the party, with the view of increasing its annual out-turn
and diminishing the cost-rates. On 5th May, the Surveyor-General proceeded
to Simla under the orders of the Government of India, to be in personal commu-
nication with them, and the opportunity was taken of visiting and inspecting the
survey offices that are located there. He returned to Calcutta on 22nd
July, and on 3rd September he proceeded to inspect the various field parties
recessing in the Madras and Bombay Presidencies. He visited at Bangalore
the offices of Nos. 11, 13, and 21 parties, and at Poona those of Nos. 10, 1%, and
25 parties, and returned to Calcutta on 28th September. On 3rd Octobér, the
Surveyor-General proceeded to Dehra and Mussooree to inspect the offices of
the Trigonometrical Branch and of the Forest Survey Branch, and returned to
Calcutta on the 23rd idem.

6o. The Deputy Surveyor-General, Trigonometrical Branch, proceeded
on tour on 11th August 1891, and inspected No. 18 party at Simla and No.
25 party at Poona, and returned to his head-quarters on 27th idem. The recess
offices of the other survey parties under his immediate superintendence were
Jocated at his head-quarters, and were duly inspected from time to time, v7z.,
Nos. 14, 22, 23, and 24 parties.

61. On the 13th February, the Deputy Surveyor-General, Revenue Branch,
accompanied the Lieutenant-Governor of Bengal on an inspection tour to Chit-
tagong, visiting the camp of the settlement officer on the 15th and inspecting
the office of the survey party (No. 2, Cadastral) on the 16th ; he returned to Cal-
cutta on the 18th idem. On the 31st March he inspected the office of No. 4
party (Western Dooars) at Jalpaiguri, and on the 1st April attended a confer-
ence, at which the Lieutenant-Governor of Bengal, the Commissioner of the
Division, and the survey and settlement officers were present; the future pro-
gramme and procedure of the survey party were discussed, and orders were
given for increasing the survey office establishment to allow of the more rapid
submission of records to the Settlement Department.
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On the 16th April he left for Burma, returning to Calcutta on the 16th
May. During his tour he inspected No. 7 (Cadastral), No. 20 (Forest), No. 11
(Topographical), No. 3 (Cadastral), No. 21 (Topographical). and No. 12 (Tra-
verse) parties, visiting their head-quarters and camp offices. He also attended a
conference at Rangoon, at which the Chief Commissioner and the Financial Com-
missioner were present, when the future survey operations in Burma were discus-
sed and arranged. He also enquired into the complaints made by the Superin-
tendent of Supplementary Surveys, that delay was caused to that department
by the non-submission of traverse plots by the survey party ;.in consultation with
the Director of Land Records and the Superintendent, arrangements were made
for their more speedy submission in future.

On the 29th June he met the Director of Land Records, Lower Provinces,
at Burdwan, and consulted with that officer and the manager of the Burdwan
Raj Estate as to the advisability of allowing the survey detachment to continue
working on the estates of the Raj for another season. From the 8th to the
18th July he visited Cuttack, inspecting the survey office of No. 8 party there,
and, meeting the Director of Land Records, arranged with him a future pro-
gramme of survey and prepared estimates in consultation with him and the
settlement officer. He also attended a conference, at which the Commissioner,
the Director of Land Records, and other officers concerned were present, when
arrangements for the revision survey of the irrigated lands were made and other
survey matters in Orissa were discussed. From the 3rd to the 10th September,
he was again on tour and inspected No. g party (Traverse) at Jubbulpore, where
he also et the Commissioner of Settlement and Agriculture. From the 15th to
the 27th September, he visited Shillong and inspected No. 6 party (Cadastral).

ESTABLISHMENT,

62. The strength of the senior division of the department was settled last
year in conformity with the programme of operations that had been arranged,
and recruitments have been made during the year under report to bring the es=
tablishment up to its full strength. Ten officers have been appointed, three
of whom belonged to the Bombay Revenue Survey department, and were trans-
ferred under the orders of the Government of India.

63. During the year, five officers of the senior division have retired from the
department, all of whom have been associated with it for many years.

Colonel . Sconce, S.C., Deputy Surveyor-General in charge of the
Revenue Branch, was superannuated on attaining the age of 55 years on 2nd
April 1891, after a service of 32 years in the Survey Department, during
the whole of which time he was employed in the Revenue Branch, and both as
an executive and administrative officer has rendered valuable services, especially
in connection with cadastral surveys. Colonel Sconce was Deputy Surveyor-
General, and superintended the Revenue Surveys for twelve years ; the ability and
industry he evinced in the discharge of the duties of his office have been highly
appreciated by the different Surveyor-Generals he has served under, and it is
hoped that his long and meritorious services may meet with recognition from
the Government of India.

Colonel D. Macdonald, S.C., Deputy Superintendent, 1st grade, was super-
annuated on 1oth December 189go, after completing a service of 3o years in the
department. With the exception of a period of three years when he was Assist-
ant-Surveyor General at the Head-quarters office, he was employed entirely
on revenue surveys, and has rendered much useful work as an executive
officer.

Colonel W. Barron, S.C., Deputy Superintendent, 1st grade, retired from the
service on 1g9th February 1891 owing to ill-health, which incapacitated him for
duty. He joined the departmentin June 1862, and was employed continuously in
the Revenue Branch. His principal services have been in connection with ca-
dastral surveys; the development of the economical system under which the
operations of survey and settlement are combined, and in which the survey and
revenue officials work together, is largely due to Colonel Barron's labours. He
compiled the first hand-book of instructions for conducting such operations in
the North-Western Provinces, for which he received the thanks of the Govern-
ment of India.

C 2
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Colonel A, Pullan, S.C., Officiating Deputy Suprerintendent, tst grade, was
superannuated on 31st March 1891 after a service of 28 years in the department,
He was employed throughout on topographical surveys, for which his skill as an
artist rendered him specially fitted, and he has done good work as an executive
officer. His death was reported within a month of his leaving the department
from an illness contracted while on active service in India.

Colonel S. H. Cowan, S.C., Deputy Superintendent, 2nd grade, retired from
the service on 13th October 1891 after an useful career of nearly 25 years in the
Survey Department. He was employed almost throughout his service on revenue
surveys, and was an able and experienced officer in cadastral operations.

64. The recruitment of the junior division, which had been contracted for
some years under the orders of the Government of India, was authorized up to
the existing sanctioned scale during the year under report, and the vacancies
have been accordingly filled up. Fourteen officers have been appointed to this
division, and three have left it during the year—two by promotion to the senior
division and one by retirement,



PART L
THE OPERATIONS OF THE SEVERAL FIELD PARTIES,

TRIGONOMETRICAL SURVEYS.
PRINCIPAL TRIANGULATION.
BURMA.

No. 24 PaArTY.

65. This party under Lieutenant Close continued the principal triangulation
in Burma northward, from the side Om4za-

Personnel. Thantaung, up to which it had been

Lieutenant C. F. Close, R.E., Officiating De-  carried in the previous season. The di-
puly Superintendent, 4th grade, in charge. rection of the series from this side, for
Mr, j.'Hiékign - u,fveyor' ith gr,, ' about fifty miles, has been diverted slightly
Mr. B. R. Hughes, Assistant Surveyor,2nd  eastwards from the original meridian of
grade. 96°30’ in order to avoid the dense jungle

in the plains on the western flank of that meridian, and to enable the stations on
both flanks to be fixed on the Karen hills, where the ground is favourable for
triangulation. Thus the season’s work was mainly in the north-west Karen hills,
where the principal difficulty met with was in communicating between the
flanks of the series.

66. The assistants arrived at Toungoo on the 25th of October, when the
preliminary field work was commenced. Messrs. Hickie and Rendell were de-
tailed to select and build forward stations for observation on the east and west
flank respectively, whilst Mr. Hughes was entrusted with the building of the
stations for the intersected points. The principal observations were commenced
by Lieutenant Close on the 18th of November, and continued till the 23rd of
February, after which, owing to haze having set in, no further observations to
principal stations were possible. Astronomical observations were then taken
for azimuth, which occupied Lieutenant Close till the 22nd of March, and the
work on the approximate series in advance was continued till the end of April,
when the field operations were closed.

67. The result of the season’s out-turn is as follows: Horizontal and ver-
tical angles have been taken at nine principal stations, and star observations
for determination of azimuth of verification were taken at two stations. The series
was extended over a direct distance of 45 miles, embracing an area of goo
square miles. Thirteen principal stations were selected and built in advance of
the completed work, extending as far as Mandalay, a distance of 175 miles.
This will enable the employment of two observers simultaneously next season,
and the final observations will be materially increased. This 1s a matter of
great importance in a country where the conditions of the atmosphere allow of
observations being taken during a very limited period.

68. The triangulation has been arranged in two figures, the first a tetragon
with a central station, the second a quadrilateral. The northern figure of last
year's work was also re-adjusted with the additional angle at Toungoo observed
this season,

69. The observations were made with Troughton and Simm’'s new pattern
12-inch theodolite No. 1, the same instrument that was used the season before.
The method of observing was altered from that of the previous season, as
intersections were made with the eye-piece micrometer wire, and two sweeps were
taken on each face, right and left, on each zero, and the angles were measured
on nine pairs of zeros, instead of taking three sweeps on six pairs of zeros. The
performance of the instrument may be considered remarkably good, the mean
triangular error being 0”36, between a maximum of 1"“07 and a minimum of
o™o1—the triangular error in the previous season being 0”82,
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0. Lieutenant Close reports as follows :—

“The couutry through which the triangulation was carried, 7.c., the north-western
Karen hills, Sulé and Mobyé, is mountainous, densely-wooded, and thinly-populated.
With the exception of the road from Leiktho to Yadu, the roads are mere tracks, and it
was found that pack bullocks were the best means of transport, Communication was not
easy with people who spoke neither Burmese, Shan, nor Karen. North of Sulétaung in
the south-west portion of the Shan Plateau, better country was entered—an undulating
tract with few trees and isolated hills. The difficult country is now done with, and next
year progress should be fairly rapid.”

71. The party left the field for recess quarters at Mussoorie on dates vary-
ing between the 2oth of April and the 4th of May, Lieutenant Close leaving Pyin.
mana on the latter date. During the recess, the season’s observations were
computed, and were utilized in calculating the graduation error of the horizontal
circle of the theodolite. The results go to prove that the graduation is very
accurate, as the maximum mean error of any two divisions 180° apart appears
to be about 2”°56, which is equivalent to a linear displacement cf one thirteen-
thousandth of an inch, Another result of the calculations is to show that an
angle measured on six zeros, compared with one measured on nine zeros, may be
expected to be liable to an additional error of about 0”"2.

n2. A statement, giving the details of the out-turn executed during the
year, will be found at page i of the appendix.*

TOPOGRAPHICAL SURVEYS.

GUJARAT, RAJPUTANA, AND SOUTHERN MARATHA COUNTRY,
BOMBAY PRESIDENCY.

No.
73. This party has continued
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topographical operations, during the year
under report, in Gujarat and in the Southern

Personnel.,

Colonel H. S. Hulchinson, S.C., Deputy Su-
perintendent, 2nd grade, in charge up to
7th June 18g1.

Lieutenant-Colonel J. Hill, R.E., Deputy Su-
perintendent, 2nd grade, in charge from
8th June 18g1.

Maratha country, Bombay Presidency, as
well as in a small portion of Rajputana.
The superintendence of the party remain-
ed in the hands of Colonel Hutchinson
during the field season and up to the early

M. &/, 'Srodd,b Surveyar, st grade, part of June 1891, when he relinquished
" . Stotesbury, ” 3r ” H
" CE Tapsel?] "3 charge on transfer to No. 17 Party, Bom-

bay Forests, and was relieved by Lieuten-

s W. M. Kelly, Assistant Surveyor, 1st grade.
ant-Colonel J. Hill, R.E., under whom the

» R. R. Dickinson, Assistant Surveyor, 1st

grade. .
» W.F.E. Adams, Assistant Surveyor, 3rd T[ECESS operations of the party have been
grade. carried on.

34 sub-surveyors and others.

74. Asin the previous year, the party
was divided into two sections, one being employed in the Southern Maratha
country, and the other in Gujarat. The survey work in Rajputana was under-
taken by a small party detached from the section which had been allotted to
Gujarat. This detachment commenced field operations on the 15th October,
and after the completion of the Rajputana work in the middle of February, it
moved southwards and joined the other portion of the Gujarat section which
had taken the field between the 15th and 20th November. The Southern Ma-
ratha section also commenced field work on the 15th November, and the whole
party returned to Poona by the end of May.
75. The total out-turn of the season’s work is as follows : —

Triangulation, 1,440 square miles, fixing 186 points (including stations).
Detail survey, 2-inch scale, 2,742 square miles.

Ditto 1-inch ,, 896 "

Ditto 2-inch ,, 925 "
Traversing, 1,226 linear miles, coverirg an area of 1,727 square miles.

The operations of the different sections will be described separately.

* Lieutenant Close speaks highly of the zeal and ability displayed by Mr. ], Hickiei i
the most difficult part of the approximate work, v P S J. Hickie in carrying ou



BOMBAY SURVETY,.
INDEX 1o THe TOPOGRAPHICAL SURVEY In GUJARAT. . 10 pimry

|1 R | s AR | ) DU s DA

m——— S e T — e - G0

S TRV ETY
‘ !

9
- 0
1
[ 8,
| &
~ r &
| ! Hitt o
e ~ [ BIRS vl
‘ s e e i e ] 24|
l A
b = B ) DUNGARPUR
i 3 )%
I = z T BHROPAL & MALW
= \ A
| I (=] > .
| =
b o 2
| z
I
T
|
| =
) o
B
B
e TV 8
= N /
HRA > <. e
23 MACAAEATEA //A\ARMEDABAY
7
5 / : { i
! B (]
- s i \ o<
| o 4 \
| I /WADHWAN[ | r J
| = L < o~ Dol :
‘ B i flog L 124
3 el o - -
B S ’ ’
[ i x 2] : i P r R T _,'
- - 1
! : R (PR
IR fio \ 125
- » &
! -t Dhandnuka' "~ L T
B~ ) -
- LS D ISR
' < A
{ ] E) @ -
) 3 @
1 - - AE:.,, ——— —_ - ?n ]
o 2 -
\ o’ B~
22 2 @
&4 -
=
>
)
-
= 9
-
- ©
m -
=
NER® a &
@m -
RO S———
: ©
r == o
! @ A,
REFERENCES. 1 "; =
) = [
Bheets published 1 Tuch = | ¥ile, are shown tl\m@ ! =
| . ]
i Burveyed during previous ZeasoD..ccaan . oh..n ¥
°l  e-ie.Do.......180001 2 Inches=1 Mile.. B 57| an o5 N
i
veve:DOurur.. do. 1 Tach =1 Mile.. ... |
. DO.eins @01 Tuck =12 Miles.
Area Trianguluted and Traversed in advanca......|
I Province or 8tats Boundary...... cimame= Semomer - T AU A AT - . e - — = = === = ]
NOTES
the namarals 161, &c 10dicats the Standard shoews
on the Scale of | Ioeh = 1 Mil:
Tha A4ures and lipesin strokes represent Lthe numbers
and Wits of the Engrovad sheots of Lue [ndian Atlas

Heala of Miles

o 0 0 0 » %
o et = A = - i

Heg No 361, 8 I. D.=Feb. 02.—550



TOPOGRAPHICAL SURVEYS. i 15

North Gujarat and Rajputana Survey.

6. This work was allotted to Mr. W. M. Kelly, and as the climate of
this part of the country becomes excessively hot towards the end of March, he
was despatched into the field with five of the best sub-surveyors a month before
the rest of the party, so as to enable him to get the work done during the most
favourable time. At starting, he experienced some delay due to the failure of the
Hakim of Sanchor to furnish the promised camel carriage. This, however, was
overcome by the kind assistance of the Commissariat officer at Deesa, and by the
energetic co-operation of the Hakim, subsequently secured through the influence
of the Resident, Western Rajputana States, and the work was successfuly com-
pleted. The whole of the country surveyed was very open and clear of vegetation,
the main features varying between sand hills, sandy plains, and the salt wastes of
the Rann of Cutch and other small isolated ranns, the sandy plains being
however surprisingly fertile and populous.

77. The area surveyed included 896 square miles in sheets Nos. 57 (Raj-
putana survey) and 85 (Bombay survey) on the 1-inch scale, and 925 square
miles in sheets 42 (Rajputana survey) and 68 (Bombay survey) on the 3-inch
scale, the remainder of these sheets having been surveyed on the 1-inch scale in
connection with the Luni river survey during season 1878-79. The survey
contains as much detail as the scales admit of, and was tested throughout by
Mr. Kelly; 93 linear miles of test lines having been run in the 1-inch work, and
56 linear miles in the 3-inch work. Sheets Nos, 57 and 85 have been finally
mapped for reproduction on the 1-inch scale ; their reduction by pentagraph for
incorporation with sheets Nos. 42 and 68 on the % inch scale has also been made,
and the whole of those sheets traced for reproduction on that scale.

Gujarat Survey.

78 The work in the southern portion of this district was made over to Messrs.
W. Todd and Stotesbury with six sub-surveyors, it being understood that on the
completion of the Rajputana work the detachment employed in that direction
would be moved southwards into the Gujarat district, and both establishments
would work under Mr. Todd up to the close of the season.

79. In sheet 183, the eastern half of which was first taken up (the western
half having been surveyed in season 1883-84), the surface of the country is in
the former portion thickly covered with jungle and foliage ; the ground being in-
tricate and much of it hilly, and in the more cultivated areas covered with large
trees which obstruct the view. The climate at the time of starting the work was un-
healthy, and one or two of the sub-surveyors and nearly all the £kaldsis were laid up
with malarial fever, Later on the health of the detachment improved, but the pro-
gress of the work was still slow, as the most efficient sub-surveyors had been sent
to the Rajputana work, and this sheet was not completed till the beginning of
March. Colonel Hutchinson tested all the sections of this sheet and has expressed
himself as much pleased with their accuracy. Of the area surveyed in this sheet
Mr. Stotesbury himself did 57°5 square miles, and he has written an interesting
description of the hill fort of P4wagad which will be found in the appendix.

8o. Sheets Nos. 154 and 186, which could not be completed last field
season, were next taken up. The country is densely covered with jungle and
it could not have been surveyed earlier in the season, as the forest is at that
time filled with an undergrowth of tall reed grass standing 10 and 13 feet high,
obscuring the view in every direction. At the time survey operations were com-
menced there, however, most of the undergrowth had been burnt, and a carpet of
ashes covered the ground; the heat was intense, and as the water-supply was
bad, the work proved very trying. Besides surveying 47 square miles himself,
Mr. Stotesbury tested the work done by the sub-surveyors during the season
in these sheets, together with what they did in the same sheets during the pre-
vious year, both by % sifu examination, and by 120 linear miles of test lines,
and found it very satisfactory.

81. In sheet No. 188, the survey of which was undertaken by Mr. Kelly with
his detachment from Rajputana in the latter end of February, forms a marked con-
trast to that to the north of it, being fairly free from jungle; but the climate is
unhealthy, and there was a good deal of fever in the detachment in the beginning
of March. The northern half of the sheet consists of generally undulating ground
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intersected with ravines, studded with isolated hills, and fairly easy to survey.
In the southern half of the sheet, there is a plateau rising about 1,500 feet above
the general level of the country, which averages 600 feet above sea-level. Be-
sides surveying a section of 68 square miles in this sheet, Mr. Kelly checked
the work of the sub-surveyors by running 8g linear miles of traversing and found
it satisfactory. The work was completed by the middle of May with the assist-
ance of a couple of sub-surveyors besides those he brought down with him from
Rajputana. In all 1,083 square miles were topographically surveyed on the
2-inch scale by this section,

Sheets Nos. 154, 186, and 188 have been finally mapped on the 2-inch
scale, and the drawing of sheet 183 is well advanced.

Southern Maratha Survey.

82. Mr. Tapsell, with Mr. Adams and 15 sub-surveyors, continued the topo-
graphical survey, on the 2-inch scale, of the Southern Maratha country, and
Mr. Dickinson was told off for the triangulation. The topographical detail work
of sheets Nos. 273, 274, 304, and what remained of sheet No. 330, was com-
pleted ; and the traverse work was extended over sheets Nos. 272, 273, and 274,
comprising an area of 1,727 square miles.

83. This country is mainly flat, open and easy of survey. One intricate and
interesting range of hills crosses sheet No. 274 from south to north and contains
the well known falls of Gokak, The area of topographical work executed
by this detachment during the season is 1,659 square miles. It was tested by a
close examination ¢n sif%, as well as by 1995 linear miles of test lines, and was
found excellent in quality and up to the standard of previous years’ work.

84. Before taking up the triangulation, Mr. Dickinson undertook the map-
ping of the South Maratha Railway on to all the old sheets of Deccan survey
that had been surveyed and published previous to the construction of the line,
commencing the work from Poona and finishing at Miraj. He then extended
the triangulation over sheets Nos, 242, 272, and 273, accomplishing an out-turn
of 1,440 square miles. The mathematical results of this work are good, both as
regards angular and linear errors.  The final mapping of sheets Nos. 274, 304,
and 330 has been completed.

85. The recess office of the party was inspected by the Surveyor-General in
September 18g1. The records were found in good order and the recess duties
progressing satisfactorily. The drawing of the fair standard maps is deserving
of high commendation ; they are executed in a highly artistic and effective style,
while the field sheets give evidence of the survey having been carried out with
care and accuracy. The general efficiency of the establishment was all that
could be desired . *

MERGUI DISTRICT, LOWER BURMA.

No. 13 PARrTV.

86. It had been intended to discontinue the operations in the Mergui district
after the field season of 1889-go.
Personnel. The Burma Government, however,

Mr. A. D’Souza, Officiating Deputy Superintendent, 3rd : :
srade, in charge. applied for the retention of the party

. A.]. Gibson, Surveyor, 1st grade. for another year, and this having
» G. Vander Beek, Assistant Surveyor, Ist grade, been sanctioned arrangements were
,» P. White, Assistant Surveyor, 1st grade. ' ..
" R.F. Warwick ., coe made to take the field again in
» J. A Higgs " wooom November 18go, with a view to car-
,» M. Gastaud » » ”»

rying on the survey of the tin-

sub-surveyors and others. = . et
’ bearing tracts in the Mergui district.
® Regarding the European Assistants, Colonel Hill reports as follows : —

* Mr. Todd supervised all the work done in Gujarat, and his arrangements throughout the season were
good, and the work completed, satisfactory.” i . ) )

* Mr. Stotesbury is a first-rate assistant, intelligent active, hardy and willing, whilst he is an excellent
topographical surveyor and draftsman. His individual work and influence amongst the surveyors are
highly appreciated.” ) )

“ Mr. Tapsell has maintained throughout the season an excellent supervision of his work, and has
secured a capital out-turn ; he is a most valuable assistant.” . '

* Mr. Kelly deserves the greatest praise for the energy, zeal, and perseverance with which he completed
the Rajputana survey, which is of excellent quality.” ) )

“ Mr. Dickinson continued to be a very good assistant, and has worked up to his previous reputation.”
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87. The party left recess quarters at Moulmein on the 4th of November
1890, and remained in the field until the 28th May 1891, when it returned to
Mergui, and thence to Bangalore, the new recess quarters.

88. It had been arranged that the coolies and 44a/dsis who had been recruited
at Hazaribagh should leave Calcutta by the steamer of the 28th October, so as
to reach Mergui a week after the arrival of the party from Bangalore, but, owing
to the dilatoriness of the men, they failed to catch the steamer and were thus
delayed in Calcutta; a further delay in Rangoon would have taken place (the
service between that port and Mergui being a fortnightly one), had it been not for
the loan of the steamer Mergut which was obtained through the Financial Com-
missioner. The men on their arrival at Mergui were despatched by boats to
Bokpyin, where they awaited the survey party. This place being centrally situ-
ated with regard to the country to be surveyed, and being also a calling station for
the coasting steamer plying between Mergui and Maliwun, was made the basis
of operations. The time spent at Mergui, whilst waiting for the coolies, was not
entirely lost, for guides and interpreters had to be engaged, the obtaining and
transporting of sufficient supplies had to be organised, and huts had to be erected
at suitable places for the storage of the supplies. Mr. D'Souza held a confer-
ence at Mergui with the Deputy Commissioner and the District Superintendent
of Police, when it was arranged that the head chetanjies of sub-divisions of
Bokpyin and Lynia should be placeC_l under his orders with respect to furnishing
the detached parties with extra coolies, provisions, and other requirements, when
possible, in the populated portions of the country ; in other places the survey had
to be entirely dependent on its own resources. Instructions were also issued to
the head constables of each thana and outpost to render every assistance ; Indian
police constables who were conversant with the Siamese language were also
provided. o

89. The keeping up of a proper supply of provisions to the several detached
camps in a country where local supplies were very scanty or altogether wanting,
and where communications, except by boat, did not exist, was a source of great
difficulty and anxiety. The provisions were obtained through the Agent of the
British India Steam Navigation Company at Mergui and were distributed to
various depdts. The main depdt was established at outer Bokpyin, and four
branch depots at Hangpro, Hangachin, Klongkitong and inner Bokpyin; two or
three boats were attached to each dep6t for keeping up communications and for
the carriage of supplies. The use of elephants for transporting provisions over-
land not having proved a success last year, coolies were employed between the
depéts and the detached survey camps. As the work progressed inland, how-
ever, the usual difficulty attending the use of coolie transport over long marches
was felt, :z., the inability of the men to carry much more than the food required
for themselves on the march ; this difficulty was moreover increased by the nature
of the country, the coolies often losing their way in the dense forest, and thus
taking longer over their march than the actual distance necessitated. In January,
complaints about the inability of the coolies to keep the camps supplied became
so frequent that it was evident that the depdts must be moved to more suitable
positions ; four new sites were accordingly selected at Lynia, Hangpro, Tophan,
and Pla-an, where huts were built and tracks cleared through the jungle to open
up communications with the camps: communication between the main and
branch dep6ts was also much facilitated by the use of a steam launch, the pur-
chase of which has been sanctioned by the Government of India; it also enabled
the officer in charge to visit the various sections of the work with ease and
rapidity. The launch is a very good boat and has proved a great success, and
now that it has been decided to again send a survey detachment to complete the
two districts, the purchase will prove to be a very economical arrangement.

go. Field operations were commenced on the 2oth November 18go and
closed on the 28th May 18g1. The district to be surveyed on the 1-inch scale
lay between latitudes 10° 45 and 11° 30" and longitudes 98° 30" and gg° o', covering
an area of about 1,000 square miles, comprised in sheets Nos. 214, 215 and 216,
portions of which had been completed last year. To each assistant was allotted
an area of about 75 square miles; he was despatched fully equipped and with
a month’s supply of provisions to the depot nearest his work, whence he had to
march inland. The experience gained in the previous year greatly assisted the
surveyors in taking up their work ; those whose work was in the vicinity of the
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coast had little trouble in reaching their ground, as tracks had in many places
been already cleared by the triangulators, but it was otherwise with those whose
work was situated inland, and many of them had considerable difficulties to
encounter before they could commence field operations.

91. The out-turn of work completed was g3o square miles of topography.
No triangulation was carried on, as a sufficient number of points had been fixed
the year before, A few hills were cleared with a view to connecting part of last
year's work with the stations of the South-East Frontier series, but the necessity
of constantly superintending the detail surveyors, and of being on the spot to
look after the transport of supplies, precluded the possibility of the observations
being made by Mr. D’Souza, and there was no one else available to do it.

92. The country in which operations were carried on very much resembled
that surveyed and described last year, being a succession of rugged hills and
valleys covered with impenetrable forest, and broken up by numerous creeks and
inlets fringed with thick mangrove swamps. The density of the jungle and the
size and height of the trees proved great impediments to the progress of the
work, and necessitated the clearing of every hill top before survey operations
could be commenced. To avoid this labour the surveyors frequently adopted the
plan of constructing platforms in the trees several feet from the ground, but
from these elevated positions it was generally impossible to follow the run of
the streams and nullahs, owing to the density of the jungle, and these had, as a
trule, to be traversed. With the exception of those mentioned in last season’s
report, the country is devoid of roads or even footpaths. Those cut by the sur-
veyors are now being made use of by rattan-cutters and garjan oil extractors, and
it would appear that a few good roads cut through the jungles would go far to-
wards opening up the country to settlers coming over from Siam,

93. Mr. D’'Souza reports as follows on the nature of the country
surveyed :—

* The Chung-Pi range of hills, the highest in the portion surveyed, rises to a height
of 2,750 feet above sea-level, and runs due north and south for a distance of about 15 miles,
ending abruptly on the coast in a prominent headland, visible for miles out at sea, To the
east of this range lies another, the highest point of which, Klongtophat, rises to a height
of 2,260 feet above sea-level. This range runs in a southerly direction till it meets the
Khow-than-dung range, and from these break off minor spurs, all of about the same height
and densely covered with jungle. From the pass where the Khow-than-dung and Klong-
tophat meet, two principal rivers take their sources, the Klongkra and the Lynia. The
former flows in a southerly direction, and meeting with the Plyingan, finally falls into the
Pakchan river. The latter flows for 70 miles in a northerly direction and empties itself
into Whale bay. This river was found navigable by the launch up *o Lynia, by boats to
Tophan, and from thence to Pla-an only by canoes or small dugouts. About midway
between the mouth of the Lynia river and the town of that name is a whirlpool, called by
the Natives - Wajidway,’ dangerous for boats to cross, except at certain periods of the tide.
Lynia and Bokpyin are the two chief towns in this sub-division of the Mergui district ; the
former, with a large population, scattered over a long distance on the banks of the river,
the inhabitants being chiefly Siamese, with a few Burmese and Chinamen. There are two
villages of the name of Bokpyin, the outer and inner. The former is situated on the
coast, and consists of a fishing village of some 50 huts, the inhabitants of which are prin-
cipally Malays, whose chief occupations are fishing and the manufacture of salt-fish and
Napi;inner Bokpyin is situated some four miles inland.”

94. No fresh discoveries of tin were miade during the survey operations, but
a number of old workings were found in the jungle and noted on the map.
These are merely surface washings, which must have been worked years ago.
Indications of tin, however, were found almost everywhere, but in such small
quantities as to be hardly worth working.

9s. Sickness prevailed to a great extent throughout the period of field oper-
ations, the native establishment especially suffering greatly from fever, dysentery,
and ulcers. The average proportion on the sick list throughout the season
amounted to 10 per cent., and there were 29 deaths.

96. During the recess the computations of last season's work have been
completed, three fair maps were drawn for publication and one preliminary chart
of triangulation. In addition to the regular mapping, tracings of the entire two
seasons’ field work have been prepared for the Geological Survey Department.

97. At the close of the recess season the party was broker up and absorb-
ed among other parties, with the exception of a small detachment under Mr.
Gibson, which is left to continue the survey of the tin-producing areas on the
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Tenasserim river and in the Maliwun district, and also to traverse the Pakchan
and Tenasserim rivers. ) .

98. The recess office of the party was inspected during September at Ban-
galore: by the Surveyor-General, who found the state of the records and the
style of the mapping all that could be desired.*

BALUCHISTAN.

No. 15 PARTY.

99. During the year under report, detachments from this party have been
Personnel. largely employed on geographical recon-
Lieutenant-Colonel T. H. Holdich, R.E, Nalssances in connection with the various
Deputy Superintendent, 2nd grade, in charge eXpP.fjlthI"lS on and across.the North-West-
up o ::?nAfg”lj'Bl?l‘-Mackenzie RE. Deputy €M Frontier. The extension of the regular
Supegntende.nt,. 4th grade, in c,harge from 2nd t0p0graph1cal work of the Baluchistan sur-

to 16th April and from 22nd June 1891. vey, undertaken by the party, consisted
Mr. T. E. M. Claudius, Surveyor, ard grade,

. : f—
in charge from 17th April to 215t June 1891. o .
Mr. E A. Wainwright, Surveyor, th grade, (1) The completlon of the Dera
,» E.Graham, Assistant Surveyor, Ist grade. Ghazi Khan and Quetta tri-
» G. P. Tate, » ,, v » A .
Yusuf Sharif, Khan Bahadur, Assist,ant Sur- angulatlon. This was entrust-
veyor, 3rd grade. ed to Mr. Wainwright, who

Hira Singh, Rai Bahadur, Assistant Surveyor,
3rd grade.
Sub-Surveyors.

Imam Sharif K. B., Ahmad Ali, Abdul
Gaffar, Hussein Baksh, Sheik Mohidin, Asghar

completed the series as far as
the Khojak range, and also
effected a junction with the
Kalat series ; the season’s work

Ali, Jaffar Ali, Nizamuddin, Mohamed Nagi,

Modas Bhan covering an area of g6o

square miles.

(2) The extension of the triangulation commenced in 1888-89, along the
parallel of 26° N. latitude, This work was entrusted to Mr.
Graham, who, on account of the many difficulties he encountered,
and from political causes, was unable to carry out his programme
in its entirety. He however secured an out-turn of 7,900 square
miles of triangulation, and an extract from his report will be found
in the appendix,

(3) The completion of the 2-inch to the mile survey around Quetta, of
which 29 square miles remained. This was carried out by sub-
surveyor Jaffar Ali.

100. A survey detachment from this party composed of the following :—

Lieutenant-Colonel Holdich, R.E,, in charge,
Captain Mackenzie, R.E,,
Sheik Mohidin and Asghar Ali, sub-surveyors,

accompanied the Zhob Valley Field Force under the command of Major-General
Sir George White, K.C.B. Colonel Holdich accompanied the column under Sir
Robert Sandeman, Agent to the Governor General, Baluchistan, and Captain Mac-
kenzie with the two sub-surveyors, joined Sir George White's column. This party
remained in the field from early in October 18go until December 12th, 18g0. It
accomplished the reconnaissance of some 4,000 square miles on the }-inch scale.
and 1,359 square miles on the }-inch scale, whilst the triangulation was extended
north of the Kundar valley : the above being all over country previously unex-
plored. A special report on the country operated in by the Zhob Field Force,
by Licutenant-Colonel Holdich, R.E., has been separately printed.

101. Meanwhile, Imam Sharif, K. B., had been deputed to Persia on special
duty, and the services of Hira Singh, R. B., had been placed at the disposal of

* Of the Assistants Mr. D’Souza says : —

“Mr. A. ]. Gibson succeeaed in completing, under very great trials and hardships, the survey of 105
square miles of a very difficult piece of country. [ have therefore much pleasure in commending him for his
hearty co-operation, zeal, and energy

“Mr. G. A. Higgs has worked zealously and well, and the successful completion of the season’s pro-
gramme is in a measure due to the excellent services rendered by him.”

i l;’lessrs. Warwick and P. White are also favourably reported on. The sub-surveyors are all well men-
tioned.

D2
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the Quarter Master General in India for exploration work. Imam Sharif has
practically been employed on this special work for the whole year, and has re.
turned with the large total of 30,500 square miles of reconnaissance on the scale
of 8 miles to the inch. Hira Singh rejoined the party on the 17th of january,
having been unable, from political causes, to carry out the work required.

102. Early in April, Captain Mackenzie, R.E., with sub-surveyor Hussein
Baksh, proceeded to join the second Miranzai expeditionary force: details of
the work accomplished with that force will be found under the head of geographi-
cal surveys. A re-survey of portions of the Zhob valley, and some additions
in the neighbourhood of Yusuf Kach, were completed by sub-surveyor Jaffar Alj,
after Captain Mackenzie had joined the Miranzai expedition. In all, about
1,000 square miles on the }-inch scale, and 380 square miles on the §-inch scale,
were completed by the sub-surveyor. . '

103. Early in December Mr. Tate accompanied Sir Robert Sandeman on a
tour through Southern Baluchistan, and completed aboqt 108 miles of route
survey between Las Bela and Panjgur, with 1,500 square miles of reconnaissance
on either side of the road, on the %-inch scale. On the 1st of April his services
were placed at the disposal of the Political Department for employment in the
Kalat State. _

104. At Sir R. Sandeman'’s request sub-surveyor Ahmad Ali was deputed to
meet him at Panjgur for survey purposes. The sub-surveyor left Quetta on the
27th of December 18go, and on the 27th of June 1891, returned with a geo-
graphical survey based on triangulation, of 22,000 square miles, on the }-inch
scale, of country on the Perso-Baluch frontier, of which we possessed very
meagre information. He displayed considerable tact, energy and perseverance
in successfully accomplishing the work he was entrusted with ; an extract from
his report will be found in the appendix. . .

105. A survey, on the scale of 2inches to the mile, of the country lying be-
tween Kach and Mangi, on the Sindh-Pishin Railway, was undertaken and
completed by Mr., Claudius, assisted by Yusuf Sharif, K. B., and Hira Singh,R. B.
This special work was required for a new alignment of the railway in that
section. The necessary triangulation was commenced by Mr. Claudius on the
18th of May ; the detail survey, comprising an area of 47} square miles, was
completed on 14th of June, and the fair map despatched for reproduction on the
7th of August. )

106. By the completion of the main series of triangles which has been carried
westward from the Great Indus Series of the Great Trigonometrical survey a
secure base has been fixed on the Khojak range for an extension of the trian-
gulation westwards when required. The number of points also fixed to the
northward in the Zhob valley work, will allow of an extension being made in
that direction.

107. The total out-turn of work for the season is as follows : —

Square miles.

Triangulation . . . . . . 8,920

Topographical Survey, 2-inch scale . . . . 76%
" " 4-inch , . . . . . 1,739

Geographical " {-inch ,, . . . . . 28,504
» ” é'inCh " . . . . 30,500

108. During the recess the greater part of the arrears of mapping which
had accumulated owing to large demands for field work have been cleared off,
as 22 fair standard sheets and four preliminary maps have beer. submitted during
the year for reproduction, whilst two sheets also have been compiled for the new
map of Baluchistan: the compubg\t,ions have been all completed.

The health of the party, especially towards the end of the recess, has been
anything but satisfactory ; fever and other ailments having been very prevalent,
as was the case this year throughout the Quetta district.”

* The officer in charge reports highly of the services of the Assistants,

Mr. Claudius has had a very large share in the management of the party, and has kept up his
previous repultation for zcal and ability.

Messrs. Wainright and Graham, with Yusuf Sharif. K. B,, and Hira Singh, R. B.. are also favour-
ably mentioned, as well as sub-curveyor Jaffar Ali. Sub-surveyors Imam Sharif, K. B., Ahmad Ali, Abdul
Gaflar, Hussein Baksh, Sheik Mohidin, and Asghar Ali, were all favourably reported on by the various
officers under whem they served, whilst detached from the party on special duties,
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HIMALAYAS, PUNJAB.

No. 18 PARTY.

109. On Colonel Tanner retiring from the service, after having superinter.ded
Personnel the operations of this party for several

: G. C G::: ’;{n;' Deputy Superin. YE€4rS  past, Major St. G. Gore, R.E,,
Mtae]:‘;eit{, ard grade, in charge, puly SuP assumed charge on the 3oth of October
Captain W. ] Bythell, R.E., Officiating Depu-  18go0, Captain Bythell, R.E., being posted

ty Superintendent, 4th grade, 7 . '
Mo C. D, Potter, Surveyor, gth grade. to it as an Assistant on the 1st November
,, W. Robert, Assistant Surveyor, 1st grade. 110. The nature and scope of the Opel:-
' W. A. Fielding, ditto, ditto. . : ned in the
» P.F. Prunty, ditto, ditto, tions of this party were mentlont'arh l
» R. W. Senier, ditto, ditto. General Report for last year. e only
Sub-surveyors. modification which need be noted is the

Shah Nasiruddin, Atma Singh, Wahid Ali cessation of the traverse operations to fix

Khan, Ramsaran, and 29 others. mauga and, tikka trijunctions, the whole
of the work of this nature which had been called for, having been completed
and the plots submitted to the local authorities. )

111. The party took the field early in November and remained at work
until the end of June, with the exception of one detachment, which was engaged
on the survey of Bara Bangahal, and which did not reach Simla, after comple-
tion of the work, until the end of July. The season was a particularly unfavour-
able one for surveying in the hills. The snowfall, with accompanying bad weather,
was abnormally heavy throughout the winter and, being succeeded by a dull and
cloudy summer, the snow remained on the higher ground until the rains to as
low a level as 11,000 feet—an almost unprecedented occurrence. The result was
that a certain amount of the detail of the higher ground in Kulu had to be left
unfinished until a more favourable opportunity. :

112. The British tracts were surveyed, as heretofore, on the scale of
4 inches = 1 mile, with the exception of Bara Bangahal, the survey of which
was added to the programme of the season’s operations at the special request of
the local authorities. This inhospitable tract (a short account of the survey of
which will be found in the appendix ) is so rugged and mountainous, and has
such a small cultivated area, that it was determined to survey it on the smaller
scale of 1 inch = 1 mile. The survey of the Native States was continued on
the 2-inch scale.

113. The area topographically surveyed during the season under report, in
the different localities, is as follows :(—

Localities. Scale, in sqﬁ;::miles .
District Kingra . . . . 4-inches = 1 mile 272
Ditto . . . . . i-inch =1 , 254
Simla Hill States . . . . 2-inches =1, 458
ToTaL . 984

114. The very considerable area of 1,446 square miles has been triangulated
in advance for detail survey, 476 square miles being for 4-inch, and 970 square
miles for 2-inch topography. With the exception of a small increase in the cost
of the 4-inch detail survey, owing to a short field season in Kulu, there is a
very considerable decrease in the cost rate in all classes of survey.

115. For the Forest Department in Kéngra, 20 complete forest blocks and
parts of four others have been surveyed. These, with the exception of one
which is under the Deputy Commissioner of KKdngra, have been permanently de-
marcated with distinguishing pillars at the salients. In Kulu the number of de-
marcated blocks surveyed during the year, either wholly or in part, amounts to
22, while in the Simla Hill States 4o forest blocks in Hindur State, 21 in Baghal,
5 in Kahlur, 2 in Kuthar and 1 in Kunihar, 69 in all, have been surveyed. This

brings the total number of forest blocks surveyed by this party up to date to 298
in British territory, and 244 in Native States.
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116 Four native soldiers have been under instruction in surveying during the
year. Two of these were sclected as usual from among those who had passed
the Roorkee ccurse. The other two, however, were, at the request of the
Quarter Master General, sent direct from the Assam Mili-tary Police, witho.ut any
previous training, to be taught surveying a'nd reconnaissance, with a view to
their being utilised for survey work in expeditions on the eastern fror.mer. The
experiment has not been very successful as the men were entirely ignorant of
surveying, and their two years’ course will be much too short to fit them to take
up independent reconnaissance work. ] ]

i17. As mentioned in last year’s report, the work of fixing prominent snowy
peaks in Bhutan, with a view to elucidate the geography of that little known
region, was prosecuted by Sub surveyor Wahid Ali from the trigonometrical
stations in the neighbourhood of Shillong. The weather was excessively un-
favourable, and he was only able to observe from five stations He, however, suc.
ceeded in fixing a fair nuinber of peaks, the farthest of which lay at a distance
of more than 220 miles from the point of observation. .

118. The programme of work for the coming field season, which has been
approved by the Local Government, is as follows:— .

The triangulation will be carried on in Kéngra, Kulu, Mandi, and the Simla
Hill States. The detail survey will be continued on the 4-inch and 2-inch scales
in Kdngra proper, Chota Bangahal, and Simla Hill States; also the re-survey of
as many of the forests in the Simla Hill States on the scale of 4 inches to 1 mile
as can be taken up. There will be no detail survey in Kulu next season, as it
is intended to close field operations in April, so as to enable the party to take
the field in the following season in September and October.

119. The recess office of this party at Simla was inspected by the Deputy
Surveyor-General in August, who has suggested some changes in its manage-
ment to avoid in future the accumulation of arrears which has somewhat
hampered its progress in the past, under its late Deputy Superintendent, Colonel
Tanner. The arrears seem to be due chiefly to the too liberal employment of
young native sub-surveyors, who have been entertained in larger numbers than
the existing European staff could deal with. These sub-surveyors, being inex-
perienced and new to the work, required a great deal of supervision in the field,
and proved for the most part quite useless in recess, consequently the greater
number of them were allowed to go away on departmental leave and the recess
work fell into arrears. Another cause was the scattered nature of the work and
the great variety of the operations included in the programme of this party, for,
in addition to the forest and ordinary topographical work on three different scales,
it has been occasionally called upon 10 send a detachment for fixing survey
peaks in Bhutan and Nepal, and sketching some of the ground in those districts
adjacent to our frontier. In consultation with the present Deputy Superintendent
arrangements have been made which, it is hoped, will not only prevent such
arrears occurring again, but will gradually clear off those 2t present existing.*

INDUS RIVERAIN, PUNJAB.

DETACHMENT.
120. This detachment was formed from No. 1 party, which was abolish-
Personnel. ed at the close of season 1889-9o, for the
Mr. J. S. Pemberton, Surveyor, 1st grade, purpose of undertaklng a SpeC|al_ survey
in charge, which had been asked for by the Punjab Gov-

11 sub-surveyors and others, ernment, of a portion of the river Indus, where

it forms the boundary between Dera Ghazi Khan district and the Bahawalpur State.
The object of the survey was 1o afford the means of laying down a fixed line of
boundary between the district and the State, with a view to avoiding the frequent
disputes, which, under prevailing regulations, were constantly arising and causing
considerable administrative inconvenience.

121, Field work commenced on the 19th of November 18go and was con-
tinued to the 11th of April 1891, when the detachment returned to recess quarters

* Maljor Gore reports favourably on the work of all his Fuopean Assistants, Sub-surveyors Ram
Saran and Dan Singh are also especially mentioned for good work.
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at Simla, The programme of operations, which was fully carried out, was as

follows :—

(1) The traverse survey of both banks of the river with a line of adjacent
mouzas limited to a distance of 14 miles from either bank.

(2) A traverse survey of the actual boundary between District and State
(which, except for short distances, was quite distinct from the river)
with a line of mauszas limited to 14 miles on either side of this
boundary. ) . .

(3) A detail survey on the scale of 4 inches to the mile of the river and the
adjacent country, confined to the limits of the mauzawar survey
described above.

122. The traverse work was connected with a continuous line of mauza tri-
junction platforms, above the sphere of river action, which were taken up by
traverse and shown on the old Revenue Survey maps of 1872 and 1874 ; the
object being, first, to afford an easy means of incorporating the present with the
old survey; and, secondly, to facilitate the laying down of any boundary (but
especially any portion of the State boundary) which might hereafter be washed
away. Whenever practicable boundary pillars were adopted as traverse
stations. ) N )

123. The total area comprised within the limits of the mauza trijunctions
referred to above, amounted to 693 square miles; but of this only 552 square
miles were surveyed in detail. As on starting field operations the demarcation
was in several places found to be either very defective or altogether wanting,
the survey of boundary marks was not taken up by the traverse surveyors.
This was subscquently carried out when the plane-table or detail survey came to
be made, by which time the settlement pafwar:s had all the marks put up. The
demarcation was good, but the pillars erected were intended to answer tempo-
rary purposes only, the heavy floods during the rains rendering any attempt at
permanent marks useless.

124. To ensure the accuracy of the boundary between British territory and
the Bahawalpur State, orders were issued that no part of it should be surveyed
unless zamindars or other responsible officials on both sides were present, and
that in case of disputes the boundary marks, as pointed out by both sides,
should bs surveyed and shown on the maps: these orders were carried out
throughout the whole line. In the case of mausa boundaries the presence of
the zamindars concerned was insisted on.

125. The accuracy of the detail survey was tested by 52 linear miles of
partal and by the examination 7z sttx by Mr. Pemberton, of a certain percen-
tage of field sections, principally those of the younger and less experienced
plane-tablers.

126, The only difficulty experienced throughout this survey was the jungle-
clearing, but by the very able assistance rendered by the villagers, especially
in the tract owned by the Nawab of Rojhan, this was overcome much sooner
than might have been expected. The services of Imam Bux Mazari, Nawab of
Rojhan, are especially commended, he having very materially forwarded the work
by his energetic and zealous assistance in getting the jungle cleared through his
cstate

127. The following tabular statement shows the work performed during the
field season :—

Number | Detail
. . Number of Number | of field| Survey
DISTRICT AND STATE, Linear miles of |, 00 ce of [sections | 4-inch REMARKsS.

traverses. f :
stations. |villages. | (skele-on! S¢2le,

lots). | Stuare
plots) miles.

50 43 377 (@) This represents the
area of the mausawar
traverse and the area

Dera  Ghazi Khan (| Main . 138 8
District { Minor . 444 } 1,634

Main . 12 mapped.
Bahawalpur State { Minor 182 } 692 | 24 27 {175 Tl}e area covered by the
04r main circuits is

693 square miles.

ToraLs 893| 2,826 | 74 70 | 552(a)
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128, The whole area (552 square miles) has been fair mapped on 30 sheets for
reproduction on the scale of 4 inches = 1 mile. In addition to the above this
detachment has, during the recess season, set up and proved the traverse work
done in the town of Rewari by two sub-surveyors lent to the Deputy Com-
missioner of Gurgaon, and has plotted the same on 16 sheets on the scale of 100
feet to the inch. The plotting of 13 villages, on the scale of 24 inches == 1 mile,
has also been prepared on 47 sheets for the Settlement Officer of Gujrat.

129. The recess office of the party was inspected by the Surveyor-General
at Simla in October 1891. The work in all its branches was found to be highly
satisfa*ctory, reflecting credit on Mr. Pemberton’s supervision and manage-
ment,

FOREST SURVEYS.

CENTRAL PROVINCES.
No. 14 PARTY.

130. This party has remained under the charge of Colonel Wilmer through-

Personnel, out the yeal.', and
Colonel |. R. Wilmer, S.C., Deputy Superintendent, 2nd grade, in charge, has be(‘-:n again em-
Mr. A. Christie, Surveyor, 3rd grade. ployed n Surveying

» N. C. Gwynne, Surveyor, 3rd grade.

. Keating, Assistant Surveyor, 1st grade. on the scale of

) Campbell, Assistant Surveyor, 1st grade. 4 inches to the
Sub-surveyors. mile, the first and

Azim Khan, Mohammad Zakaria, Hydar Ali, Gurdutt Singh, Kadir Second class forest
Sharif, and 44 others. reserves in the

Hoshangabad and Betul districts ; the malguzdri lands, except where very small
detached portions were mhet with, being left unsurveyed. The party took the
field inthe last week of December, and carried on field operations till the first
week in May, carrying out the following work : —

(a) Triangulation in the Bori forest reserve and in the second class forests
in sheets Nos. 23, 24, 34, and 35. All this work is in advance of
the area surveyed in detail, except a portion in sheet No. 24, the
computations of which were done in the field and the topography
completed.

(8) Theodolite traversing for taking up forest boundaries and fire lines,
and for supplementing the triangulated frame work for the detail
survey in sheets Nos. 23, 24, 25, 26, 34, and 35; also boundary
traversing of forest blocks Nos. VI, XI, and XII in sheets Nos. 10
and 11,

(c) Detail survey, on the scale of 4-inches to a mile, in the Saonligarh
and Bhowergarh forest reserves, and in the second class forest in
sheets Nos. 24 and 25, also in the part of Khdmapur forest in sheet
No. 26, which was left unsurveyed last year

(d) Boundary survey of detached forest blocks Nos. 1, 11, ill, IV, V, VI,
VIII, IX, and XI in sheets Nos. 10 and 11. This was done with the
plane-table, and all principal details were shown that fell within
a distance of 5 chains on either side of the boundary, as required by
the Forest Department. It was subsequently decided that the
survey of these blocks should be undertaken when the party operates
in Nimar district.

(e) The classification of forest growth and soil of the area surveyed in
detail in the year under report.

131. The out-turn of the season’s work amounts to the following :—

1. Triangulation of 499 square miles, fixing 665 points (including sta-
tions) and 689 heights.

2. Detail survey, on the 4-inch scale, of 461 square miles.

3. Traversing of 600 linear miles.

* With relerence to his men Mr. Pemberton reports that all the sub-surveyors, without an exception,
have worked most cheerfully and well throughout the season; and none, therefore, need be specially men-
voned.
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4. The classification of forest growth and soils of the whole area sur-
veyed in detail.

132. The country surveyed in detail was similar to that met with le}st year
in regard to the nature of tl?e ground. !t was for thg most part very hilly and
covered with jungle and high grass whlch greatly hindered the progress of the
work. There were no passes or roads of importance, and the only rivers met
with were the Tapti and Moran. The field depot of the party was changed
from Harda to Hoshangabad, as the distance to the scene of operations from
the former place became too great for effectua'l communication and supervision,

133. The health of the party was not quite so good as last year, which
was probably due to the pecuham){ of the climate and' the un.healthmess' of the
ground. At one time there were six sub-surveyors with their squa_ds incapa-
citated from sickness, and their work was stopped for about a fortnight. The
chief diseases were fever and dysentery, and towards the end of the season there
were some severe cases of sunstroke also: there were six deaths in the estab-
lishment. The four years' experience which this party has now had in these
forests unquestionably establishes the fact that it is impossible to work in
them without having some 1o per cent., at least, of the. estabhqhment always
sick with fever and dysentery, and that the precautions which are taken
to prevent illness, iz, the issue of blankets, quinine, and tea, to the estab-
lishment and making the men drink filtered water, are indispensably necessary
to keep down illness within reasonable limits. Experience has also shown that
field operations cannot be commenced much before the first week in January,
and, owing to failure of water, must be discontinued by the first week in May :
the large rivers certainly have water in them, but it is a remarkable fact that
drinking their water or encamping near their banksis a prolific source of fever.

134. The Deputy Conservator of Forests, Mr. W. P. Thomas, has afforded
very valuable assistance and advice to Colonel Wilmer when surveying the
forest tracts in the Hoshangabad district. Mr., Thomas identified himself with
the party, and Colonel Wilmer's thanks are due to him for the personal interest
he has taken in the progress of the work, in frequently visiting the several detached
camps, and giving the surveyors timely advice and assistance, and encouraging
all with whom he has come in contact. , -

135. The fair mapping of the season’s operations has been completed and
comprises 25 standard-sized sections on the 4-inch scale in sheets Nos. 24, 23,
and 26, which have been drawn for reproduction. The tracings, to illustrate the
classification of [orests and soils of all the sheets of Hoshangabad and Betul
districts specified above, have also been prepared and sent in original to the Forest
officers concerned. In addition, office copies of triangulation charts of sheets
Nos. 23, 34, and 35 have been completed, and there are no arrears either in
the triangulation or traverse computations.

136. Four soldier surveyors joined the party in the beginning of last field
season for instruction, three of whom were trained in plane-table survey, and one
was instructed in traversing with theodolite and chain: in recess they were
practised in map drawing. They will be (aught the use of the sextant, boiling
point thermometer and artificial horizon before the party again takes the field,
and will also be given lessons in route surveying. They will be attached for
another year and a half to complete their training in the several branches of
surveying.

137. The programme of work for the ensuing field season is as follows :=—

(a) The triangulation of about 500 square miles in sheets Nos. 8, 9, 14
and 15, in district Nimar;

(6) The detail survey of about 500 square miles in Bori forest reserve,
and of the second class forest in sheets Nos. 23, 24, 34, and 35 ;

(¢) Thedolite traversing over the ground specified in (@) ; and

(d) The classification of forest growth and soil of the area to be sur-
veyed in detail.

138. The recess office of the party was inspected by the Deputy Surveyor-
General, Trigonometrical Branch, on the 8th September 1891, who has written
as follows :—

)

_ “I'place on record with much satisfaction my appreciation of the very efficient state
in which I ind your party to be in all particulars. The genera! discipline, and system of

E
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division of labour, as well as the standard attained in the drawing of your maps, merit

the highest commendations.”'*

BOMBAY PRESIDENCY.

No. 17 PARTY.

139. Colonel Pullan on return from privilege leave in December resumed

Personnel.

Colonel A. Pullan, S.C., Officiating Deputy
Superintendent, 1st grade, in charge from
11th December 18go to 13th of March 1891.

Colonel H. S. Hutchinson, S.C., Deputy Sup-
erintendent, 3rd grade, in charge from gth
June 1891.

Mr. A. M. Lawson, Surveyor, 2nd grade, in
charge from 1st October to 1oth December
1890 and from 14th March to 8th June 1891.

Mr. S.” F. Norman, Assistant Surveyor, Ist
grade,

Mr. C. A. Norman, Assistant Surveyor, 1st
grade.

charge of this party and held it up to the
13th of March 1891, when he retired from
the service. Mr. Lawson officiated in
charge throughout the other periods of the
field season, and handed over to Colonel
Hutchinson on the gth of June 1891.

140. The party took the field on the
8th of November 1890, closed field work
in the commencement of June 1891, and
opened office for recess duties at Poona on
the gth idem,

141. The field operations were carried
on, as during the previous year, in the
Northern and Southern circles of the
_ Presidency, and the party was divided into
two sections—Mr. A, M. Lawson supervising the work in the Southern circle
and Mr. S. F. Norman that in the Northern circle. Camp No. 1 under Mr. Lawson
was employed in completing the survey on the 8-inch scale of the forest reserves
in Kalghatgi faluka, Dharwar district, and in continuing the survey of Mundgod
Yellapur and a portion of Sirsi talukas in North Kanara. ,

Camp No. 2 under Mr. S. F. Norman was employed in the Northern circle
on 4-inch and 8-inch surveys of the forests in the Khed Za/uka, Poona district
Bhiwandi fa/uka, South Thana district, and Sirur, Bhimthadi and Haveli taluéas,
Ahmednagar district. '

142. Camp No. 1 accomplished "the survey of 300 square miles on the
8.inch scale in the fa/ukas mentioned. above. In connection with this work an
area of 340 square miles of triangulation was executed and 660 linear miles of
traverse were run, fixing 5,643 stations. The heights of these stations were
obtained approximately, in order to assist in the correct delineation of the
ground, and the mathematical results of the whole work proved satisfactory.

Camp No. 2 completed 124 square miles of topography on the 4-inch scale,
93 square miles on the 8-inch, and 22 square miles on the 16-inch scale of babu/
reserves in Bhimthadi, Sirur, and Haveli fafukas. Inconnection with these areas
170 square miles of triangulation were completed, fixing 179 points, and 236,
linear miles of traverse were run, fixing 1,223 points, the heights of which were
approximately determined.

143. The aggregate out-turn of work for the field season amounts to—

Sub-Surveyors.

G. R. Bhopatkar, Gopal Vishnu, Gobind
Gopal, R. V. Joshi, N. V. Bhopatkar, and 27
others.,

Triangulation . . 150 square miles,
Traversing . . . 896 linear miles.
124 square miles on the 4-inch scale.
Topography . .{393 square miles on the 8-inch scale.
22 square miles on the 16-inch scale.

Of the total area triangulated during the season, 85 square miles are in advance
of t?e detail survey in the Southern circle, and 97 square miles in the Northern
circle.

_144. The accuracy of the detail survey in both circles was tested either by
chain traverses, or (where the nature of the ground did not allow of this method)
by examinations in stfu of each plane table section: that in the Northern circle
was tested by 113 linear miles of parfal lines, and the 16-inch dabul forest re-
serve survey was checked by Mr. Lawson, by 37 linear miles of check traverse.

* Colonel Wilmer (eﬁorts very favourably of Messrs. Christie, Gwynne, Keating, and Campbell, all
of whom have wor.ked wit zgal and spirit. The following sub-surveyors are also brought to notice, and
also the h_ead writer Syed Zille Hasnain :—Sub-surveyors Azim Khan, Hydar Ali, Gurdutt Singh,
Kadir Sharif, K_arnpdad Khan, Ram Singh, Mahadeo Daji, Sutto Charan Ghosal, Surjan Singh, Abdul
Hagq, Abbas Ali, Sita Ram, Mohammad Zakaria, Sahaidin, and computer Mohindro Nath Bose.
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145. The cost rate per square mile of the 8-inch survey, including cost of
triangulation and traversing, amounts to Ri12 in the Southern, and R167 in the
Northern circle; the former rate is very low, which is due to the ground being
favourable and easy for survey, while the latter is not high for 8-inch work, the
enhancement being due to the scattgred nature of_the work, and intricacies of
the ground met with in the Northern circle. The 4-inch work cost R1i2 ana
the 16-inch R193 per square mile. _ '

146. During the recess the fair mapping of the detail survey executed
during the field season was completed, and in addition certain arrears of map-
ping of previous seasons’ work in districts Nassik, Poona,and Thana. The com-
putations of the triangulation and traversing were also brought up to date.

147. The health of the establishment employed in the Northern circle re-
mained fair throughout the season. In the section working in the Kanara ].ungles
fever and dysentery were very prevalent, as can only be expected, and during tbe
earlier part of the field season, survey operations almost came to a standstill
owing to the number of men in the native establishment incapacitated by sick-
ness.

148. The following is the programme to be carried out during the coming
field season as approved by the local authorities :— .

In the Northern circle, the 16-inch survey of the badulreservesinthe Bhima
valley will be continued : the 8-inch survey will be carried onin Salsette and Bhi-
wandi falukas, Thana district ; in Haveli faluka of the Poona district and Jaoli
Boleshwar, and in parts of the Akola and Sangamner falukas, Ahmednagar dis-
trict. In the Southern circle, the 8-inch detail forest survey is to be carried on
in the Pen and Panvel Zalukas, Kolaba district, and the 4-inch survey is to be
continued in the Sirsi za/uka of the Kanara district.

149. The recess office of the party at Poona was inspected during Septem-
ber 1891 by the Surveyor-General. The field sections were scrutinized and gave
evidence that the survey had been executed with care and accuracy. Of these,
sixteen sections were suitable for reproduction by photography, which saved the
labour of re-drawing fair maps thereof. All the professional records were found to
be systematically kept and well up to date, and the general arrangements for the
division of work excellent. The standard maps were well drawn, and no arrears
of any description existed. The Officiating Survey and Settlement Commissioner
and the Conservator of Forests, Northern circle, were consulted regarding the
general utility of the work for its special requirements, and they expressed them-
selves completely satisfied with the maps that were being rendered for forest
purposes.®

MADRAS PRESIDENCY.

N

No. 19 ParTYy, I :
150. The scason for field operations in this party differs from that of
other survey parties, owing to the local
Personnel, peculiarities of the climate, and commences

Lieutenant-Colonel J. R. McCullagh, R.E.,De- N g
puty Superintendent, znd grade,in charge. about two months earlier than the ordinary

Mr. g FT l(;ldamer, Surveyor, 3rd grade. date. The recess office was closed in the
” . loaag, - " " ; N
" R Told, Assistant Surveyer, 15t frade. last week of August 1890, and the differ-

» T. ). J. Mills, Assistant Surveyor, 2nd €Nt sections immediately started for the
grade. various localities in which field operations
Sub-Surveyors. were to be carried on, #72.,, No. [ section,

T. Rlagl'Lava /;)yeng}n:i, V.B’ll‘ir_p\-elgllmlsc?rgxi, under Mr. R. Todd, to the Coimbatore dis-
.achman, D. adow. Balaji hondiba, H .
Govindraju Mudaliar. Anantarao Dhondiba, trict, to commence the prellmmary Opera-

Govind-Mukund, and 12 others. tions of triangulation and traversing to

which the work of this section was con-
fined; No. II section, under Mr. Hamer, to continue the topography of the
reserved forests in the Madura district, together with any additional triangulation

* Colqncl Hutchinson reports favourably on the scrvices of the three European Assistants, Messrs'
Lallwson, S. F. Norman, and C. A. Norman, especially of the first namcd who held charge of tl}e p;\.r,(\fduir'mnor
: argtg parthof the field scason and hy whose energy and perseverance the successful results of the feld

perations has been mainly sccured, The following sub-surveyors receive special mention :—G. R. Bho-

Ei;kar, Gopal Vishnu, Gobind Gopal, R. V. Joshi, N. V. Bhopatkar, Ramrao Sadao, and N. R. Patward.
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and traversing that might beneeded; No. Il section, under Mr. H. Todd
to continue the detail survey of the reserved forests in the Tinnevelly district,

151, The field operations were commenced early in September 1890, ang
continued until the beginning of March 1891, when the party returned to recess
quarters in Bangalore. _

152. In Coimbatore, the triangulation was carried southwards over a con.
siderable portion of the Anaimalai hills, and also over the western part of the
district; 1t embraces an area of 700 square miles, obtained by observatious at
95 stations, from which 333 points were fixed. In Madura, the existing tri.
angulation was extended over an area of 250 square miles by observations at
23 stations, whereby g8 points were fixed and their heights obtained. In Tinne-
velly, it was only necessary to supplement the triangulation which had pre.
viously been done for a survey on the 1-inch scale, and additional poin:s were
fixed to give a suitable basis for the 4-inch survey.

153. The traversing carried out during the season amounts to 266 linear
miles of boundary survey. The small amount of this class of work, compared
with the area topographically surveyed, is due to the circumstance that the
exterior boundaries of the reserved forests had, in some instances, been com-
pletely, and in others partially, surveyed by the Madras Survey Department,
and the data were obtained therefrom and utilised ; the labour and expense of
fresh boundary traverses was thereby saved, while at the same time the sub-
surveyors who would have been engaged on this duty became available for the
detail survey,

154. The area of topography executed amounts to 465 square miles on the
4-inch scale, which is a very considerable increase on that previously obtained,
this out-turn being more than that of the two previous years put together, This
result is very satisfactory, for the country operated in 1s as difficult as that met
with before, and the work was considerably retarded by the abnormal rainfall in
February and the amount of sickness which prevailed among the native estab-
lishment, the casualties from various causes amounting to 55 during the season.

155. The European assistants exercised a constant supervision over the
men in their respective sections, and were held directly responsible for the
accuracy of the work turned out: in addition to this, the Deputy Superintendent
visited the different sections from time to time and examined the work of the
various members of the party, as far as the distances to be travelled over, and
the difficulties of moving trom place to place permitted. The work, wherever
examined, was found to be generally accurate and carefully done.

156. The country surveyed this season differs but little from that described
in previous years. In Tinnevelly, the same high and precipitous mountains
were met with, in some places densely covered with impenetrable forest growth.
Similar difficulties were experienced in the Anaimalai hills and in Madura,
though the general level of the country therein was not at so great an altitude
above the sea, yet the hills were sufficiently high and intricate to entail con-
siderable labour in moving about amongst them. With but few exceptions, and
to a very limited extent, the reserved forests were situated in the most out-of-the-
way and inaccessible tracts of country, which rendered the arrangements for
supplies, labour, and carriage peculiarly difficult.

157. Over a considerable extent of the forests in Tinnevelly met with this
year, the forest growth was found to be so dense as to be practically impenetra-
ble, and an accurate survey showing all the details of the ground thereof could
only have been effected by going to an enormous expense, a course which was
not considered justifiable. ~After reference to the local forest authorities it was
decided to get as good a reconnaissance of the tract as possible without in-
curring much time or expense over it. By cutting tracks and clearing some of
the hill tops, a fair general view of this difficult country was obtained, and the
main features thereof have been thus fairly delineated ; but as the accuracy of the
details therein cannot compare with that of the other tracts surveyed, a note has
been inserted on the map stating that the survey of this portion is approximate
only. '

158. During the recess the various computations have been brought up to
date, the fair mapping has been completed of eight reserved forests, and part of a
ninth, in Madura, and of three large reserves (with the exception of a few
square miles) in Tinnevelly—the whole being included in thirty sheets. In
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addition to the ordinary mapping, and as demanded in previous years, a good deal
of time and labour was also expended in the preparation of tracings of the field
sheets, for the immediate use of the officers of the Forest Department.

159. The annual out-turn of work in this party has been much below, and
the cost rate consequently much in excess of, the original estimates made be-
fore the survey of the forests was commenced. This has been chiefly due to causes
beyond the control of the Survey Department, vzs., the physical difficulties of the
country, its unhealthiness, the high rates of pay prevalent, and the difficulty 1n
obtaining suitable recruits to increase the staff of native surveyors so as to ob-
tain a proper proportion of the working to the supervising agency, on which the
cost of survey work mainly depends. Such difficulties were not foreseen when
the originzl estimate of cost was made, and from the experience that has now been
gained it is evident that the cost was under-estimated. There has, however,
been a steady and very decided decrease in the cost of the work since it was
first commenced, as the following statement will show :—

R
In 1888-89, cost rate per square mile . 162
,, 1889-g0, ditto ditto . . 149
,, 18go-g1, ditto ditto . . 112

These rates are for the final survey, including the cost of triangulation
and traversing, and when the party obtains its full complement of native survey-
ors, it is hoped that the rate will be still further reduced; but owing to the diff-
culties to be encountered, it is doubtful if a lower rate than Ri1oo per square
mile will be possible. ‘

160. In April 1891, the Surveyor-General proceeded to Madras to inspect
Colonel McCullagh’s party, and to confer with the local authorities regarding its
cost and future working. A conference was held on 25th April with the Forest
member of the Board of Revenue and the Conservator of Forests, when the
causes for the excess cost over the original estimate were fully explained, and
the necessity shown for increasing the grant of annual expenditure which had
been fixed at R60,000, and which was found insufficient to maintain a properly
equipped party with the desirable proportion between the number of Native
surveyors and the European staff. This was accepted, and the Board agreed
to urge the Madras Government to sanction a grant of R75,000, which has been
subsequently allowed. It was also explained that one of the causes effecting the
high cost of the survey was due to the survey sections having to re-visit the same
localities several times owing to the separate and contiguous blocks of forests
requiring to be surveyed not being all settled, and finally notified as reserved
forests before the surveyors come on the ground. The Fcrest Member and
Conservator promised to take special measures to expedite the settlement of
all the forest blocks in the districts in which survey is being undertaken, so that
the survey of adjacent blocks may be dealt with at one time, a measure which
is obviously necessary for economical working.

161, The recess office of the party was inspected at Bangalore, and the
Surveyor-General was well satisfied with all that he saw and with the arrangements
that Colonel McCullagh had made to cope with the exceptional difficulties he
had to contend with. To his energy and good management of the means at his
disposal the improved results of the labours of the party are attributable. The
professional records were found to be systematically arranged, and the field maps
showed evidence that the survey had been executed with much care, and with
as great regard to accuracy as the nature of the country permitted, without un-
due expenditure of time and money, and as far as the objects of the survey
required.

162. The programme for the ensuing season, which has been approved by the
local authorities, comprises the completion of the detail survey of the forests in
the Tinnevelly district, where only a small area remains ; the continuation of
topographical operations in the Madura district, and the commencement of the
same in the Coimbatore district, in which the triangulation will also be further
extended.*

* Colonel McCullagh reports very favourably of the services rendered by the European assistants, all of
whom have done well, and he specially selects Messrs. Hamer and H. Todd, on whom the greater responsibi-
lity rested. ‘I he sub-surveyors gencerally are reported to have done very well; spccial mention being made

of the work of Lachman Jadow, and Govind Mukund, while that of Raghava Ayengar, V. Teruvenkatsami
Balaji Dhondiba, and Ramasami Naidu is commended.
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LOWER BURMA.

No. 20 PARTY.

163. Colonel Beavan held charge of this party throughout the year, with
Personnel. the exception of the period from 2oth of
ColorS\el R. ?ea&/an, S.dC.. ?ifﬁ_ciat}i]ng Deputy Septembet to ISth of November 1890,
Mr. V\‘;Pitn\f’“sg:?g&\rvgz,ezhndcg?";\%eé, from durmg which he was absept On_ prlvﬂege
18th November 18go. leave, when Mr. Barker officiated in charge,
LA rker Sunepor 40 000 g, 164 The party has been engaged in
w H. A. Charrier, Assistant Surveyor, 2nd  Carrying on the survey of the forests in dis-
grade. Sub-Suroerors tricts Prome and Toungoo, on the scale
Venkat Swamy, Abdulla }K'han, Sharf ud-Din, of 4 inches to the mile: and of Fhe Inter-
Girdhari Lall, Amjad Ali, Moung Kyow vening tracts on the scale of 2 inches to
Nyein, Moung Hpo Nyein, and 16 others.  the mile, the reserved forests being sur-
veyed on the larger scale to meet the requirements of the Forest Department,

165. The first detachment under Mr. Ewing left Rangoon on the 25th of
November, and proceeded v:4 Prome to Pakkaung, to undertake the 2-inch sur-
vey required to complete sheet No. 226: the remainder of the party was detained
for some time at Rangoon, owing to-an outbreak of cholera among the 4kalds:s
during the voyage from Calcutta. It eventually left Rangoon on the 23rd of Dec-
ember, and proceeded 724 Toungoo to start work in the Kabaung forest, on the
4-inch scale. The delay, fortunately, did not very materially affect the out-turn,
as it is not safe to enter the forests in Toungoo earlier than the end of Decem-
ber, owing to their unhealthiness.

166. The head-quarters camp was established at Toungoo as in the pre-
vious season, and the hospital was stationed at Thabetkwe, 15 miles to the
west, where all ordinary cases were treated, the more serious ones being sent
in to the Toungoo hospital.

167. The 2-inch work in the Prome district was completed by the 20th of
March, after which Mr. Ewing with his detachment proceeded across the Yoma
range, and joined the rest of the party in the Kabaung valley. The upper
portion of this valley having proved, during the previous field season, to be
extremely unhealthy, the survey of it was postponed until the latter part of
the season and with good results, as the amount of sickness was not nearly
so great as had been the case the year before. Still there were a good many
cases of fever and dysentery, which must necessarily be the case in so mala-
rious a tract of country. The party lost by death, during the field season, one
sub-surveyor, two chuprasis, and seven khaldsis, not including five men, who
died of cholera on boardship.

168. Field work was continued until the zoth of May 1891, after which
the party returned to Rangoon for the recess. The result of the season’s work
shows an out-turn of 167 square miles of topography on the 4-inch scale, and
204 square miles on the 2-inch scale. In addition, there are about 250 square
miles of traverse work, the total length of chained traverse lines being 340 miles,
all through dense jungle. Some triangulation was also carried out with 2 view
to fixing points on which to connect the traverses, and prevent any accumulation
of error.

169. Regarding the country Colonel Beavan reports :—

“It would be difficult to find anywhere else a tract of country which offers so few
[acilities for an accurate survey. The hill ranges rise to a height of 1,400 to 1,500 feet,
but there are no very prominent peaks, and they are all covered from base to summit w1§h
a dense forest growth. The detail surveyor has to rely entirely upon traverse and chain
measurement, and to cut his way through the bamboo jungle, while the traverse surveyor
has to contend against the drawbacks of very short lines and broken ground, most un-
suitable for accurate chaining. The country surveyed on the 2-inch scale near Pakkau_ng
is of a less formidable character; it is not so hilly, and the forest is more open, being
broken up by occasional patches of cultivation,”

170. The triangulation and traverse work, after computation, proved satisfac-
tory. The detail survey was carefully tested by means of parta/ lines, of which
115 linear miles were run through the different field sections: the work generally
was found to be very accurate,

171. During the recess, the computations have all been brought up to date.
Some of the old work had to be revised and the corrections re-distributed, n
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order to make the traverse co-ordinates conform to data derived from triangula-
tion, but the alterations are not sufficient to distort the topography to any sen-
sible extent. Six standard sheets, on the 4-inch scale, have been drawn for
reproduction, and four sections of sheet No. 226 have been drawn on the 2-inch
scale for reduction to oneinch. The compilation of General Report volumes has
been proceeded with systematically. The junior sub-surveyors and apprentices
have been steadily practised in map-drawing and topography. ‘

172. The programme for the ensuing field season provides for the detail
survey of the remaining portion of the Kabaung reserve, the whole of the
Bhongdong reserve, the Pyu reserve, and the portions intervening between
these reserved forests. This will complete (as far as forest surveys are con-
cerned) standard sheets Nos. 273 and 274. The advance traverse and triangula-
tion will be extended northwards in the east and west Swa reserves, as far
north as 19° 15’ or beyond this line, if time allows.

173. On the 27th April, the Deputy Surveyor-General, Revenue Branch, in-
spected the field office and one of the traverse camps of the party ; more than this
it was impossible to do, as the rest of the party were engaged on the field work
at considerable distances from Toungoo in a very inaccessible country. The
traverse camp was in charge of Mr. W. A. Wilson, who was supervising it
under great difficulties in consequence of the fever from which he constantly
suffered. The Deputy Surveyor-General was thoroughly satisfied with all that
he saw, and considers, so far as he could judge from a distant view of the
country where the field operations were being carried on, that Colonel Beavan’s
remarks as to the difficulty of effecting an accurate survey are fully justified.*

CADASTRAL SURVEYS.
CHITTAGONG AND TIPPERAH DISTRICTS, BENGAL PRESIDENCY.

No. 2 PARTYv.

174. This party, of the strength shown in the margin, continued its opera-
tions in the district of Chittagong, and

Personnel. finished the survey of pargana Serail in

Mr. F. Grant, Officiating Deputy Superintend-

ent, 4th grade, in charge up to 1oth July 18g1.
Chittagong Section.

Mr, W. ]. O’Sullivan, Surveyor, 3rd grade, in
temporary charge of party, from 11th July
1891,

»w J. McHatton, Surveyor, 4th grade.
» C. G. Lee, Assistant Surveyor, 2nd grade.

Babu Sarat Chandra Sen, Assistant Surveyor,
ard grade.

42 sub-surveyors, computers, etc.

97 field surveyors, and others.

Tipperah. The record-writing of that por-
tion of the island of Dakhin Shahbazpur,
which it had been found impossible to com-
plete last season, was handed over to the
settlement department; tracings having
been made of the original sheets, they were
sent to the settlement officer.

175. The regular field operations did

not commence until the 1oth December,
the delay being caused by the necessity of
completing as many villages as possible for
the settlement officers before moving into
the field, and from the difficulty expec-
rienced in preparing the records. In Chitta-
gong, however, from the early part of November, revisions of the previous season’s

record-writing, as well as the new record-writing of what had been surveyed, were
carried on,

Serail Section.

Mr. P. C. H. Smart, Assistant Surveyor, Ist
grade.

3 sub-surveyors.

27 field surveyors and others,

Survey of the Chittagong District,

176. During the previous season local amins had been employed on writing
the £hasras, but the supervising staff were Hindustanis, who, through a want of
sufficient knowledge of the language, were unable to exercise a proper check on
the work, In consequence of this, numerous mistakes crept into the records,
and it was decided at a conference with the Director of Land Records that the
writing of the #hasras should be handed over to the settlement department, and
on the 1st January this portion of the work was accordingly transferred to the

* Colonel Beavan re

) ports favourably on the work performed by all the European assistants, givin
special mention to Mr, Ewi y i Y ) » Blving

ng. The Native assistants, with three exceptions, are well reported on.
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settlement officer. The amin, being thus freed from the labour of making out
these intricate returns, would have all the more time to carry out the survey
proper. It was alsodecided to strengthen the establishment of amins, so as to
enable the party to complete by the end of March 1892 the 650 square miles
of cultivation and the 500 square miles of hill tracts which it was then supposed
formed all that was left for survey. Since then it has been reported that there will
be considerably more ground to be included in the survey, in which case it is
doubtful whether the party may not have to remain another season in the district :
during the season under report the native staff was increased by nearly 50 per cent.

177. The country presented many difficulties to the traverse surveyors, more
especially to the new and inexperienced hands, of whom there were a consider-
able number. The dense undergrowth intertwined with creepers, the big swamps
covered with elephant grass, the intermixture of the cultivation with the hills and
the distances the men had to go to and from their camps, all combined to make
the survey slow and laborious. In the hilly tracts there were many tea gardens
dotted about and the demarcation and mapping of these was difficult. But the
worst task of all was the laying down of the boundary of the hill tracts as well
as that along the watershed between fhanas Hathazari and Fatikchari on the
one side and Mirkiserai and Kumira on the other. These boundaries are situated
far from any villages and run over steep hills, through valleys thickly covered
with jungle, and across broad swamps. '

178. The actual amount of traverse surveying completed is shown in the
following table :—

DisTRI Number of Number of Number of tra- | Area in square
ISTRICT. village circuits. | sub-traverses. verse stations. miles,
Chittagong . . . . 450 747 22,427 806

At all the trijunctions of villages and their adjacent stations, stone prisms or
blocks of ballast were embedded ; the other intermediate traverse stations were
marked with baked clay cylinders. Three trigonometrical stations were con-
nected with the work to check the chaining, whilst 342 azimuths were observed
to check the angular work. It was hoped that the traverse survey of the district
would have been completed this year; but, owing to the difficulties already de-
scribed and to the early setting in of the rains, an area of about 200 square miles
was still untraversed, when the sub-surveyors were forced to return to recess
quarters.

179. The detail survey commenced about the 15th December 18go with only
80 amins at first ; this number was increased during the first six weeks to 93, and
subsequently in February 1891 to 140. In May, the numbers were greatly reduced,
as the unusually early and very heavy rains flooded the country and put an end
to field work. In Zhana Patia, where work was commenced, the fields were fairly
large, averaging about "25 of an acre, and consequently good progress was made;
but as the work advanced towards the hills to the east, the fields became very
small indeed, so much so that the average size of the fields throughout the
entire work proved to be only ‘13 of an acre. The extraordinary amount of
minute detail in the village sites necessitated the special employment of some of
the best amins on this survey, no ordinary amin being able to deal with such
intricate work. These sites varied from small towns of half a mile square to
small hamlets of 5 or 6 homesteads. Each homestead has its own little plot of
vegetable garden or betel-nut plantation, and frequently a tank marked off with a
trench and bamboo fence, while to secure privacy the whole is surrounded by a
thick hedge of cane or bamboo. A mass of such residences all close together,
embedded in trees as they are, appears like a wood instead of a town or village
site, not even the roof of a single building being visible from outside.

180. The cost rate per acre on traverse and cadastral survey is 6 annas
6 pies, which is somewhat high, owing mainly to the causes specified in the
previous paragraph, together with the fact that wages in Chittagong are very
high, amounting to R8 per mensem for each chainman.
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181. The average daily progress of an amn under these circumstances was
only about 14 acres of cultivation or 5 acres of village sites. In addition to the
16-inch field-to-field survey, a tract of country of 82 square miles in fhana
Ramoo was surveyed on the 2-inch scale; another of 65 square miles between
thana Banskati and Satkania; and a third tract of 55 square miles was topogra-
phically surveyed in skeleton on the 16-inch scale. The total out-turn of detail
survey was as follows :—

AREBA IN SQUARE MILES,

- Number of Number of .
DistricT. : villages. fields. Cadastral, Tog?(%{:&h;cal Topographical
16-inch 16-inch | 2-inch
scale, scale. scale.
Chittagong . . . . 505 16,50,875 349 120 82

182. With regard to the attitude of the inhabitants towards the surveyors,
Mr. Grant reports that they did not interest themselves much about the survey of
the fields, but left it to the chaukidars to point out the boundaries to the amin ;
they were however very civil to the amin, and attended him closely when writing
the records. Many errors and omissions of village and other undefined bound-
aries, which should never have occurred had they attended on the survey am:in,
were readily pointed out; in these cases the field surveyor was the sufferer, as
he had to return and revise the boundaries, which, as he worked by contract, was
a loss to him.

183. On the night of the 21st April the first heavy shower of rain fell, and,
contrary to custom, the wet weather continued until the 20th May, when the
fields were flooded and out-of-door work became impossible. It then became
evident that it was useless expense to keep on the costly field establishment,
and by the 4th June the detail surveyors were discharged. The traverse camp
returned to recess quarters on the 12th June, leaving a few parties to complete
the work actually in hand. This early setting in of the rains considerably
reduced the season’s out-turn.

184. During the recess the following maps and records have been supplied
to the settlement officer :—

PREPARED FOR TRACINGS COM-~ AREAS OF FIELDS
RECORD-WRITING. DRAWING COMPLETED. PLETED, COMPLETED,
DisTRICT. .
Area in Khasra : Khasra Khasr
Villages.| square [Villages.| Sheets. Villages. Villages. asra
miles numbers. numbers. numbers.

Chittagong .| 418 | 619 | 268 | 516 |6,16,528( 288 |6,76,230| 228 | 4,73,495%

185. During the field season it was found very difficult to keep pace with the
demands of the settlement officer for tracings and areas, as it was not possible
to entertain a large staff of draftsmen and estimaters to take up and finish each
batch of sheets as it was received from the settlement office, as this would have
involved most of the men remaining idle afterwards till another batch of
sheets was received. As the men were working by contract, it would not have
paid them to do this, and they would have deserted had they been forced to do so.
In recess, when a sufficient quantity of work had accumulated, the establishment
was increased, and during the coming field season it is believed that, acting on
the experience of the last season, more effectual measures will be taken to prevent
delays. It is satisfactory to be able to add that, within seven weeks after the
above statement of work submitted to the settlement officer was made out, the
whole of the records due to that officer had been sent in and the cadastral party
took the field unencumbered with any arrears. To the energy of Mr. O'Sullivan,
who held charge temporarily from 11th July, this is due. ;
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186. The head-quarters office of the party wasinspected by the Deputy Sar.
veyor-General on the 15th and 16th of February 1891 at Chittagong. Therecord-
writing was at this time being done by the settlement department, the survey
party being only responsible for the cadastral work; the Deputy Surveyor.
General also accompanied His Honor the Lieutenant-Governor when inspectin
the record-writing 1n the field under Mr. Slack, the Settlement Officer. All the
records, the computations, etc., etc., in the office were carefully inspected and
approved of.

Survey of the Serail Pargana, Tipperah District.

187. A detachment under the immediate supervision of Mr. P. C. H. Smart
was sent to Serail to complete the survey and the record-writing which remained
incomplete from last season. Twenty amins were employed on the field survey
and on the thanapuri, of whom some were sent to Chittagong after a month, and
in six weeks from the commencement of field work the number was reduced to ten.
As these men finished their work, they were also drafted away to Chittagong,
until by the end of March they had all joined the main party.

188. The field was the unit of survey ; but the holding was the unit of the
record-writing, and where more fields than one belonging to the same 7aya¢, and
in all respects similar, were found clubbed together, they were treated as one,
and one number was given to them. The amzns, both for survey and record-writ-
ing, were Hindustanis, it having been found that Bengalis were unable to make
sufficiently rapid progress; moreover, with the exception of two men, none of
those who had worked in Serail last year applied for employment this season;
local men were engaged to assist the Hindustanis in writing in Bengali. Each
amin surveyed on an average 45 acres a day, earning an average of R32 a
month; in record-writing, their average out-turn was g9 fields, or about 74
acres a day, by which they earned R45a month. The inking-in of field sheets
and the tracings were done by Hindustanis. Areas were extracted by Hindus-
tanis and Bengalis; these areas, which were as usual taken out in the first place
in acres and decimals, had to be converted into two different local standards of
measure, one for £kalsa and anotherfor tenure-held lands; the separation of
these different measurements, for the purpose of totalling, was perplexing and
tedious.

189. The detachment took the field on the 13th December and retired to
recess quarters on the 27th April. The actual out-turn of work completed is
shown in the following table:—

CADASTRAL SURVEY. RECORD-WRITING.
DisTRICT.
Number of Number of Area in Number of Number of Area in
villages. fields. square miles. | villages. felds. square miles,
Tipperah 16 in part| 16,089 2311 44 80,335 7718

The average size of the field was *60 of an acre. The field surveyors who
were sent to complete those villages, which had been partly surveyed last year,
reported having found the permanent traverse stations well preserved. Twenty-
three linear miles of partal to check the field survey were run by the European
assistants and munsarims, and the work was pronounced to be first class. To
test the accuracy of the record-writing, 23,096 numbers were checked ; the prin-
cipal errors were due to the absence of the tenure-holders at the time of the
record-writing. All doubtful points were put down as disputed without any
attempt on the part of the survey officials to decide them.

19o. The inhabitants of the parganas have from the beginning been much
opposed to the survey, and, notwithstanding all efforts, they could never be in-
duced to attend in a body to point out their fields; one or two only would go out,
and with great difficulty be persuaded to accompany the amins; the delays on
this account were again this season of constant occurrence. Subsequently, after
numerous summonses to attend at the survey office had been issued and warnings
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given, which were unheeded, some fines were inflicted ; these were realised by -the
sub-divisional officer, and then the 7aya#s became more amenable and complaints
were not quite so frequent. Another cause of delay was the attempt to transfer
the mehal chaks from the thakbust maps on to the field sheets; owing to the
inaccuracy of the old maps, only an approximation of their shape, area and posi-
tion could be given ; this was very unsatisfactory, but nothing better could be

done.

191. The nature of the country is a low flat plain intersected with large

bhils or marshes in every direction, and is to a great extent flooded every rainy

season.

This is the case more especially in that portion of the pargana wherein

lay the season’s operations, which is consequently always submerged before any

other part of the pargana.

192. The health of the party was good on the whole ; there were two deaths,
one from cholera while the men were marching to the field, and the other from
general debility ; the pargana is considered by some of the officials to be the

healthiest part of Eastern Bengal.*

MANDALAY AND MEIKTILA DISTRICTS, UPPER BURMA.
No. 3 PaRrTY.

103. This party, having completed the survey of the Kyaukse district,

Personnel.

Mr. G. B. Scott, Deputy Superintendent, 4th grade, in
charge to 11th June 1891. )

Mr. B. G. Gilbert-Cooper, Officiating Deputy Superin-
tendent, 4th grade, in charge from 12th June 18g1.

Mr. J. Connor, Surveyor, 3rd grade.

» J. Newland, ,, ath

» . Campbell, Assistant Surveyor, 1st grade, to 16th
March 18g1.

Mr. O. D. Smart, Assistant Surveyor, 1st grade.

,» P.]. Serrao, " » 2nd
, F.P.Walsh, » 2nd
. W.]. Baker, » ” ard ,,

28 sub-surveyors and others.

Temporary Establishment.
16 inspectors.

resumed field operations in the
Mandalay district, of which 174
square miles had been traversed
in advance during the previous
season. In addition to this, ur-
rangements were made for the tra-
verse and cadastral survey of the
sisa, or royal lands, in Meiktila, for
which a special requisition had been
made by the Burma Government,
and for which a grant of Rgo,000
was sanctioned. To enable the
party to cope with the work allotted

180 field surveyors.

to it in Mandalay and Meiktila, the
establishment was strengthened by the transfer of one European assistant from
the Indus riverain detachment, and three sub-surveyors and computers from the
Burdwan Khas Mahals detachment ; a number of cadastral hands were also added
to the establishment. The nature of the work was similar o that of last year,
viz., the field-to-field survey of culturable areas on the 16-inch scale. The tra-
verse and cadastral sections commenced work both in Mandalay and Meiktila
on the 1st of December 1890, and closed field operations during the first week
in June 1891.

194. The demarcation in district Mandalay was completed before the
traverse work began, and the plans of fwins were supplied by the Deputy Comi-
missioner. The greater portion of the demarcation was well done, but that of
the villages in the hills and of forest tracts to the north and east of the district was
imperfect. This, however, made little or no difference, as the survey operations
were confined to the more level portions of the country. In the Meiktila
district only the demarcation of dianmgs, or circles, was completed in time
for traverse survey; the £win or village boundaries were demarcated during
the progress of the cadastral survey, plans being received from the demarca-
tion officer. The amins took up these boundaries in the course of the survey,
and they have been shown on the sheets. In Mandalay district 3,000, and in
Meiktila 3,316 theodolite stations have been permanently marked, at the time of
survey, by baked clay cylinders sunk flush with the ground. For the preserva-
tion of these stations the thugyis have been served with notices under the Upper

* Mr. Grant speaks of Messrs. McHatton and P. C. H. Smart, who were in charge of camps, as having
worked zealously and heartily, and of Mr. Lee as a thoroughly efficient Assistant Surveyor. Messrs. E. F.
McGowan, F. A, R. Lucas, and J. Mclntyre, of the temporary establishment, have also been well reported
on by Mr. Smart, who was in chargeof the Serail detachment. Of the native establishment, Mr. Grant

selects Babu Ramji Lall, writer, Aagamathu Mokam Dutt and Balwant Vishnu, computers, Latifulla Khan

Bindalal, Hamid Hussein and Nanin Purshad, sub-surveyors, and Issan Hussein, draftsman, for special
mention. .

F2



36 PART 11,

Burma Boundaries Act, and provided with 2-inch skeleton plots of their Auwiyg
showing the number of stations to be preserved. .

195. Two main and fourteen sub-circuits were run in Mandalay, and four
main and six sub-circuits in the Meiktila district. The angular work was checked
by azimuth observations at 46 stations in the former and at 56in the latter district,
There were 1,016 linear miles of chaining run in Mandalay and 1,980 linear miles
in the Meiktila district. Two sets of chains, viz., one of 100 links and one of
93 links, were used throughout the work, and proved a most useful check.

196. In Mandalay district last year, 107 villages were traversed in advance,
and this year 76 more villages were enclosed by traverse ; these villages covered
an area of 584 square miles, or more than 3 square miles on an average to each
kwin. The large average is due to the large tracts of hilly and forest-clad
country comprised in the £wins near the hills; the villages in open country near
the river seldom cover more than a square mile. The whole of this area has been
cadastrally surveyed and mapped on 507 sheets. In Meiktila the total number
of square miles traversed was 563, all of whlch has been cadastrally surveyed and
mapped on 492 sheets. In Mandalay 551 linear miles of check survey on field
book forms were run after the sheets were received in office, and 241 linear
miles on plane-tables during the progress of the work : several sheets had to be
rejected, but on the whole the work proved to be very good. Five hundred and
eighty-two linear miles of test lines on field book forms and 269 linear miles
on board plans were also run in Meiktila, the work, as a rule, being found very
good, except where the limits of fields were ill-defined. ' .

197. The out-turn of work for the field season is given in the following
statement :—

C‘:g_‘f;;:"g%ig?“ TRAVERSE SURVEY.
DisTRICTS.
Number of Number of Area in Number of Area in
kwins. fields. square miles. kwins. square miles.

Mandalay . . . . 183 424,247 584 . 76 389
Meiktila . . . . 642 376,925 563 642 575
Sagaing . . 518 714
TortaL . 825 801,172 1,147 1,236 1,678

The average size of the field in the Mandalay district is ‘89 of an acre ; this
is due to the large blocks of uncultivated land included in the area: in the Meik-
tila district it is ‘g5 of an acre.

198. The average cost of cadastral survey, including demarcation, traverse,
detail survey, and cost of mapping is R193 per square mile or 4 annas 11 pies
per acre; the cost of the same items in Kyaukse last year was R2g1 per square
mile or 8 annas § pies, showing a decrease in cost of this year’s work of 3 annas
6 pies per acre. This great reduction is principally due to the following causes:
() the partial employment of local labour for chainmen, whereby a saving in pas-
sage money of about R10,800 was effected; (4) these local men were paid daily
wages per working day instead of monthly salaries, which represented a saving of
about R7,200; (¢) the increase of the native establishment in proportion to the
European supervising staff, which allowed of a larger area being surveyed with no
corresponding increase in the cost of supervision; (&) the cost of the work in
Kyaukse was increased by the cost of the transfer of the party and equipment
from the Central Provinces.

With regard to the first cause (a) it was not considered advisable to trust
entirely to obtaining local labour for chaining, for fear of failure in getting men
to take service, a result which might have led to serious delay or even perhaps to
a stoppage of work ; as an experiment it was determined to import two men with
each amin, the other two to be obtained locally through the tAugyzs ; this worked
well, for when once the Burmans found that they could with confidence rely on
receiving the pay promised to them, they came forward, and about 200 were
employed in Mandalay at a daily rate of 4 annas, and in Meiktila of 6 annas.
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199. The health of the party was generally good throughout the season;
the only serious sickness which occurred was an outbreak of cholera among the
thaldsis on their way from India, which resulted in five deaths immediately after
their arrival at Mandalay.

200, Six Burman sub-surveyors with their squads were entertained at the
commencement of the season. Of these only three have worked well, and they
had much difficulty in keeping their Burman 4/4alds:s at work. Thirty squads of
Burman amins were also formed from men trained either in local survey schools
or in the party. As a rule, they worked well in open country and when within
reach of European officers, but fell off considerably when working in the villages
situated in the jungles, where a lot of their work had to be rejected and re-surveyed.
The average monthly out-turn of Indian amins during the season was 699 acres,
while the average of the Burmans was 498 acres. It is therefore evident that,
even if a suffictent number of Burmans could be entertained, it would not be
advisable to replace the Indian amins, to whom the Burmans can only be looked
upon as subsidiary.

201. In April, the Deputy Surveyor-General inspected the party whilst in the
field, visiting the camps at Meiktila and Kyauktalon and inspecting the central
office at Mandalay, The traverse camp at Kyauktalon was in charge of Mr.
Gilbert-Cooper, who has been lately transferred from the Bombay Revenue Survey
Department. Although, when he joined, he was unacquainted with the system of
survey adopted in this department, he has already gained sufficient knowledge
to enable him to hold charge of a traverse camp with credit, and during the
recess he has satisfactorily superintended the whole party whilst Mr. Scott was
absent on furlough. The Deputy Surveyor-General reports that he was much
pleased with the progress made by the party and with the state in which he found
all the records, and he desires to call special attention to the energy and excellent
management of Mr. Scott, by which the large out-turn and the consequent
reduced cost rate have been obtained. Asalready explained this was also partly
due to the fact of the operations being extended to two districts. Cordial rela-
tions with the district authorities were maintained throughout the season.

202. During the ensuing field season the cadastral survey of the Sagaing
district, of which 714 square miles have been traversed during the season under
report, and the topographical survey of the coal-fields on the Chindwin river,
in district Kendat, will be undertaken by this party.*

WESTERN DOOARS, BENGAL PRESIDENCY.
No. 4 ParTv.

203. This year, in addition to the cadastral survey of the Western Dooars,

which was carried on in continuation of
Personnel.

Captain G. B. Hodgson, S.C., Officiating Deputy
Superintendent, 3rd grade, in charge [rom
18th November 18go. .
Mr. H. T. Hanby, Surveyor. 2nd grade, in
charge from 1st October to 17th Novem-
ber 18qg0.
.. W. H. Penrose, Assistant Surveyor, Ist
grade, from 1st June 1891.
» G. T. Hall, Assistant Surveyor, 1st grade,
. G. A. Knight, Assistant Surveyor, 1st
grade, from 1st November 18go.
» W.H. D. Ewing, Assistant Surveyor, 1st
grade, to 31st May 18g1.
» L. F. Berkeley, Assistant Surveyor, Ist
grade.
» W. E. Johnson, Assistant Surveyor, znd
grade, to 18th November 18qo.
+ C. G. S, Wood, Assistant Surveyor, 3rd
grade.
37 sub-surveyors and others.

Temporary Establishment.

140 field surveyors, inspectors, &¢.
76 computers, draftsmen, &c.

former seasons’ work, this party was en-
gaged on the topographical survey on the
4-inch scale, of the reserved forests and
arable waste lands. The recess office at
Hazaribagh was closed early in November,
and on the 15th the field establishment as-
sembled at a spot in the eastern sub-divi-
sion of the district, 5 miles to the east of
Alipur Dooar, where rough huts had been
erected during the previous season for
storing the field equipment of the party
during the recess. Mr. Hanby held charge
of the party till the 16th November, when
he made over charge to Captain Hodgson,
who had been appointed to the party on
return from furlough.

204. The remarks that were made last
year as to the divisions into which the

* The officer in charge reports thus on the services of surveyors and others : Messrs. Connor, Newland,
and Smart, who respectively supervised the cadastral camps in Mandalay and Meiktila and the traverse camp,
performedtheir duties most satisfactorily, and Messrs. Serrao, Walsh, and Baker showed themselves to be

trustworthy, hard-working and efficient assistants.

Of the native establishment he specially mentions

Bhugobutty Charan Chuckrabutty, Kedar Nath, Bhola Nath, Rohan Lall, Harpat Rai, Fushatulla, Alims.
uddin, Karim Baksh, Maksud Ali, and Mansur Khan.
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lands of the Western Dooars are separated may be recapitulated, as they gy
serve to explain the terms made use of in the report :—

“The only territorial divisions bearing definite names in the Western Dooars are
parganas and talukas ; the latter are sub-divided into plots of variqus sizes, called Jots,
which are distinguished by the name of the tenant (jotdar) or of his successor, and b
serial numbers called fawzi numbers. The fa/uka is too large and the jof too small to
serve as a survey unit, so it was decided to club together several jofs, so as to make y
areas approximating to the size of the mauza or village in the North-West Provinces,
and to treat them as the unit for the traverse survey, bul the jo# is the unit recognised for
settlement purposes. These blocks of congregated jofs are called chaks, which have
been numbered consecutively for each taluta.”

205. During the season a further area of 420 square miles was traversed,
which completes the entire district, with the exception of a large area to the
west of the Torsa river, which has been recently surveyed by the local survey
and blocked out for allotment as grants for tea cultivation. The total area
traversed in the plains during the three seasons the party has been employed in
the Dooars is 1,606 square miles, in addition to which, during the present
season, an area of 25 square miles of the hilly portion of the district has been
traversed and 18 square miles triangulated, making in all an area of 1,649
square miles prepared for detail survey, Of this area 759 square miles, consist.
ing mostly of cultivated land, have been surveyed cadastrally, 525 during former
seasons and 234 during the present season. The reserved forests cover an area
of 487 square miles, of which 174 have been surveyed this season on the 4-inch
scale, leaving 313 square miles for survey next season. The waste land consists
of 43 square miles of hilly country and 360 square miles of arable land in the
plains, which has been divided into blocks averaging 91536 acres, for future
allotment for tea or general cultivation : of ‘the arable area 56 square miles have
been surveyed topographically on the 4-inch scale during the present season.

206. As in previous seasons prism-shaped stones, about 2 feet in length,
were employed to mark the tri-junctions of c4aés in the cultivated lands and the
triple or quadruple junctions of blocks in the waste lands, the number embedded
being 274. Intermediate stations were marked with vitrified bricks as a rule,
but in the forests a certain number of large bamboo stakes was employed for
this purpose, and on the Bhutan boundary theodolite stations were generally
marked by stones picked up on the spot and a cairn erected over them.

207. The cadastral survey was very much scattered, and comprised the
completion of parganas Chakwakheti and Baxa (which had been partly surveyed
the previous season), all existing cultivation of a permanent nature in Bhatibari
and Bholka, Hidayat Ali’s estate in Lakhipur, and detached plots in Moraghat
and North Mainaguri, which had been omitted at the time these parganas were
surveyed on account of their not having been demarcated. With the excep-
tion of a few detached plots, amounting to 5 or 6 square miles, which could
not be surveyed before the advent of the rains, the cadastral survey has been
completed of all cultivation of a permanent nature throughout the area allotted
for survey. The writing of the records in the field, of 40 square miles surveyed
last year, was done in addition to that of the whole area surveyed this season,

208. The procedure adopted last year for dealing with disputed boundaries
was again followed. ‘Iracings in duplicate of the localities in dispute were sent
to the settlement officer, with notes to assist him in his decision. The boundary
that agreed most nearly with the old records was adopted as a rule, and when the
case was decided one copy was signed and returned to the survey office
for record.

209. The forest survey was confined entirely to the Baxa and Borajhar
reserves : of the former, as much as is situated in the plains; and of the latter, the
whole of the southern block was completed and a portion of the northern block.
The area surveyed was 174 square miles, which was checked by 59 linear miles
of test lines and mapped on 26 sheets. The average number of plane-tablers
employed was 10, and each man’s average out-turn per month was slightly under
3 square miles.

210. Pari passu with the mapping uf the topographical features, the limits
of the various forest growths were delineated by the sub-surveyors as well as the
different classes of soils. The forest growths are divided into five classes:—
(1) Pure sd/, (2) sd/ with mixed forest, (3) mixed forest without sd/, (4) khasr
and szssu forest, and (S) savannah or grass lands.
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There are four classes of soils—(a) very good, (5) medium, (¢) dry, and (&)
moist and swampy. These details are recorded on the field sheets merely by the
figures and letters as given above, the limits being shown by dotted lines ; but
for the Forest Department tracings of each sheet have been prepared, in which
the forest growths are shown by washes of colour and the sotls by parallel lines
drawn across the map, the direction in which the line is drawn indicating the
class of soil. In accordance with the wishes of the Deputy Conservator of
Forests, on each tracing the area has been entered separately for three classes
of forests, viz.—(i) forest in which sdl is found, (ii) Akasr and sissu forest,
(iit) forest without sd/. The tracings have been numbered in accordance with
the field sheets, and an index map has been prepared, which will be sent with the
tracings to the Forest Department.

211. The small area of waste land surveyed topographically on the 4-inch
scale consisted mostly of detached portions in sheets in which the cultivation
only had been surveyed cadastrally in parganas Bholka and Bhatibari. The
area thus surveyed amounts to 56 square miles, comprised in 21 sheets, of which
only 14 were completely and 7 partially surveyed; very few of these sheets have
been checked as yet.

212, Field work was commenced about the 25th November 18go, and
closed during the first week of June 1891. This year again an establishment for
completing the 16-inch maps and vernacular records was left at Jalpaiguri under
Mr. Hanby for convenience of communication with the settlement office.

213. The out-turn of cadastral work for the season is given in the following
statement :—

TRAVERSE SURVEY. CADASTRAL SURVEY, IG-INCH SCALE.
PaRGANAs, Nu;nber Area Number { Number Number E::}‘)‘gu‘l’)‘- Area REMARKS.
chaks and| in square of of of divisions | in square
blocks. miles, chaks. Jjots, |fields proper,| ¢ fields). miles,
Chengmari . . 2 14 132 106
North Mainaguri . 20 101 1,550 874 5'30
Moraghat . . 34 633 15,063 4,940 33'50
Lakhipur . . 102 6596 |- 93 774 38,472 8,164 52'20
Madari, West . . 4 52 2,176 249 422
» East . . 13 24 1,449 315 1022
Chakwakehti . . 13 53 3,909 2,325 12°47
Baxa . . . 32 223 12,630 5,183 2724
Bhatibari . . 71 1,040 41,977 12,843 49'02
Bholka . . . 4 104 58 763 41,360 55,602 37°78
Torar ... 106 67°00 340 3,732 158,718 90,495 | 233°01

The out-turn of other classes of work was as follows:—

DETAIL SURVEY
TRAVERSE SURVEY, 4INCH SCALE. ’
PARGANAS. Number Area REMARKS.

o in square Area in square
blocks. miles. miles.
Waste land Survey . . . . 129 171°64 55'70
Forest Survey . . . . . 7 182'12 17422
ToraL . 136 353'76 22992

In addition, 66'g linear miles of the boundary between Jalpaiguri and Bhutan
were traversed with a view to relaying the boundary.
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214. The number of theodolite stations is 6,825, of which 274 were markeq
by stones, and the remainder by bricks, except in some placeson the Bhytap
boundary, where stones picked up onthe spot wereused, and in a few cases i
the forest where wooden pegs were driven in. The average number of stopes
per square mile in the cultivated lands is 1°27 and in the waste lands 1'02. The
average cost per square mile for permanent marks over the whole area traverseq
1s R5'8.

215. The average size of the fields in the cadastral area is 0'94 of an acre
exclusive of the sub-divisions of the fields, and o'60 of an acre including them'.
The sub-divisions of the fields, as they are called, are shown on the field sheets
and also on the tracings by dotted lines as heretofore, the limits of the fields
proper being shown with firm lines. These distinctions, however, are purely
arbitrary, as the sub-divisions really show the fields proper as they appear on
the ground, several of these being clubbed together under one number to keep
the numbers within reasonable limits; the number of fields included in one
number being limited to those which in one compact plot are all on one level,
and so can be classed together under one soil head. This work is performed
by the mohurrir when writing up the records, who, guided by the above
considerations, decides how many fields shall be included under one number,
The amin or field surveyor makes no distinction on his map, but shows all the
field boundaries alike. Thus, this season, there were 158,718 fields numbered,
while the actual number of fields surveyed was 249,213. The cost rate per
field, for both survey and £Zanapurz, has been calculated on the actual number
of fields surveyed.

216. No change has been made this year in the preparation of the records
in the field, but the areas which had previously been entered in the £hasvas in
English are now required to be entered in the Bengali character, and in the trac.-
ings the colour hitherto employed for tobacco Jand has been omitted according
to orders received, and all such land shown merely as farringhati. In the estate
of the late Colonel Hidayat Ali in Lakhipur pargana, where there are no
jotdars, the holdings of chukanis or tenants have been shown as jofs on the
field sheets, with the difference that the limits are not shown with thick firm
lines as in the case of jofs, but by broken lines carried alongside of the field
boundaries. Separate tracings and records have been prepared of each chat
and not of each chukani.

217. The cadastral survey was tested by 42873 linear miles of check lines,
and the Zhasra entries of 69,611 fields were also checked either by European
officers or by native inspectors. The season’s out-turn has been mapped on
428 sheets, which cannot be finally disposed of or submitted for publication till
settlement has been effected. Before the field sheets can be completed and
the records prepared for the Settlement Department, all jo# boundaries have to
be compared with the old records of the district when such are forthcoming,
and owing to the unsystematic manner in which these papers have been kept
and various other causes, the hunting up and identifying of the jo/s has proved
a most tedious and laborious task, involving as it does for each jof the looking
through, time after time, of a vast number of maps in separate bundles. A
great many of the old records bear no distinguishing number; many of the jofs
are shown as situated in totally different fa/uks to those in which they really lie,
and many ¢a/uk names are given which are not to be found in the list of faluks
now received from the settlement office. In the northern part of pargana Bhati-
bari much time was lost in looking for jofs in heavy grass jungle, the survey of
which was asked for, but which had not been demarcated. Eventually on a refer-
ence being made to the settlement officer, the jofs were demarcated and men
sent back to survey them. The difficulties are further increased in this district
by the absence of localities bearing definite names, so that the situation of
a jot is traced with great difficulty. The name of the original proprietor is
recorded, but the changes in proprietorship are found to be frequent, and often
all traces of the originally allotted area have disappeared, the land having been
either sold to, or absorbed by, the adjoining jofdars, or having been abandoned,
has been re-distributed to fresh applicants, while the old records are still pre-
served without any note on them of such transactions.

218. The writing of the records in the field was almost entirely done by
Bengali mofiurrirs 1n the vernacular of the province. A survey school was
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established to provide a sufficient number of Bengalis for this purpose at the
commencement of the field season under a Bengali inspector, who, at the end
of a month, produced 15 men ready totakeup 4kanapuriindependently, after
having learnt 1o read a map and to make small corrections therein if necessary.

219. The local difficulties met with in former seasons were intensified this
year, as, in addition to the usual maladies incidental to the district, an outbreak
of cholera occurred at the commencement of April which caused some deaths
and many desertions both among amins and thaldsis, and caused the field work
to be prolonged throughout May, which it was hoped to avoid, as the district
becomes very unhealthy then. The rains began early in the first week of May,
but assovery littleremained to be done to complete the cadastral survey of the entire
area allotted for survey, the work was continued in the hope that every day would
sce that little finished. The rain and the consequent sickness however proved
beyond all calculation—both amins and 4haldsis refused to work in localities
where the cholera was raging, and in other places the inhabitants would not

ermit them to work for fear of their bringing the disease. At the very outset
the want of £/4aldsis had been much felt, a sufficient number not having been
entertained prior to taking the field, as in the previous season a certain number
of men had been obtained locally, and arrangements were made accordingly.
As soon as it was found that more measurers were wanted, a fresh batch of 200
was sent for from Hazaribagh and 187 were entertained and started off. Out
of these only 7 or 8 men joined the party, the rest having turned back when
within a few days’ march of Jalpaiguri. In addition to the drawbacks above
enumerated, the very scattered nature of the work, consisting of detached plots
in almost every pargana of the district, as well as the large amount of jungle
that was met with interspersed with the cultivation, has tended to enhance the
cost of the survey. The cost rate per acre on traverse and cadastral survey is
8 annas 3 pies.

220. Of the local civil authorities from whom assistance was required,
Colonel Boileau, the Deputy Commissioner, Mr. Gouldsbury, the District Super-
intendent of Police, and Mr. W, M. Green, Deputy Conservator of Forests, were
always ready to help the survey in every way, and so were the fahsi/dars of
Falakata and Bholka, the latter especially. The sub-divisional officer at Alipur
Dooar, however, not only made no effort to give assistance, but generally took no
notice of letters addressed to him by Captain Hodgson or his assistants. The sur-
vey operations which lay principally in his sub-division were seriously hampered
by his want of courtesy and the example he set to bis subordinates, who took
their cue from him. To Dr. Rivers Anderson of the gth Bengal Infantry, the
Forest Survey section was much indebted for his kindness in placing the services
of the Hospital Assistant at Rajabhatkhawa and the dispensary there, at the
disposal of the party.

z21. In the recess office at Hazaribagh a small establishment was employed
in finally examining the cadastral sheets, of which 212 were ready for despatch
to head-quarters by the end of September, and it was expected that 100 more
would be ready before the party left for the field, but none of these can yet be
despatched, as they are required for the preparation of the 2-inch standard
quarter sheets which were commenced during the recess. Of these the drawing
of two sheets, Nos., 294 S. W. and 295 N. E., has been completed, and also of 6
sheets, as far as surveyed, Nos. z93 N. W., 5, W., 294 N. W., 316 5. E,N. E_,
338 N. W., while Nos. 293 S. E., 294 S. E,, N. E,, 316 5. W, and 338 S. W,
are in hand, and the drawing, as far as materials are available, will be completed
by the end of October.

222. It having been decided to fill up such portions of the z-inch
quarter sheets as have not been surveyed during the present operations, from the
maps of tea lands locally prepared, 63 of these maps were obtained from the
Deputy Commissioner, Jalpaiguri, for the purpose. These maps are generally
on the 8-inch scale, and they have been fitted together and pentagraphed in a
block on separate paper, and the topographical details will be traced on to the
fair sheets, the exterior boundaries of the blocks having been traversed during
the present survey.

223. The area of reserved forests surveyed was comprised in 14 sheets, of
which the drawing of all has been completed for reproduction on the 4-inch
scale, They have also been drawn on the 2-inch scale for incorporation into

G
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the general map of the district, which is reduced and published on the 1-inch
scale. The typing of the 4-inch sheets is in progress.

224. The following statement shows the quarterly despatch of complete
records to the settlement officer at Jalpaiguri. The total area of which the
records have been supplied up to the end of September is 462'3 square miles
exclusive of §'6 square miles revised; the areas of which the records have still
to be despatched is 306°4 square miles:—

RECORDS OF SEASONS 1888-89-go. RECORDS OF SEASON 18g0-91.
QUARTERS,
Number of | Number of Area in Number of | Number of Area in
misls. fields.  |square miles.|  misls. fields.  [square miles,
October, November, and December
1890 . . . . . 471 34,380 31°58
January, February, and March 1891. 1,061 54,109 45'46
April, May, and June 1891 . . 580 46,134 49°61 61 457 262
July, August, and September 1891 . 625 50,980 66 49 632 7,462 3100
Torats . 2,737 | 185,603 193'14 693 7,919 3362

Remaining . . . . . 859 32,057 64°42 3,68g | 185,113 241°98

225. The programme for the ensuing season is the completion of the
topographical survey of the Western Dooars. The survey of the reserved forests
will be continued on the 4-inch scale, but it has been decided by the Bengal
Government that the classification of forest trees and soils shall not be done
by the Survey Department: the area of forests remaining for survey is 313
square miles. The waste lands, covering an area of 323 square miles of plain
country and about 43 square miles of hills, will be surveyed on the 2-inch scale,
but the topographical features to be depicted will be confined to the details suffi-
cient for a 1-inch map. One section of the party will be employed throughout
the season in completing the records of the cadastral survey of former seasons
which have to be furnished to the settlement office, and will also undertake
the cadastral survey of several detached jofs, aggregating about 5o0r6 square
miles, which, for various reasons, were omitted previously. In addition, ar-
rangements will be made for re-laying, in conjunction with the civil authorities,
the boundary between the Western Dooars and Bhutan.

226. The Deputy Surveyor-General, Revenue Branch, inspected the cadas-
tral section and office at Jalpaiguri on the 3ist March, and on the 1st April
attended a conference with the Lieutenant-Governor of Bengal, the Commis.
sioner of the division, and the Settlement Officer, when the progress and the
future work of the party was discussed and arrangements made for the more
speedy supply of records to the Settlement Department. Again, on the sth
October the cadastral office was inspected ; on both occasions the books of the
party and the preparation of the records were inspected and approved of. On
the second occasion complaints having been made by the settlement officer
that the number of records which had been promised by the end of August had
not been supplied, enquiries were made on the subject, and it was found that
the complaints were greatly exaggerated, and that though there were still a few
due, the actual number sent in was much in excess of what had been stated by
the settlement officer, and it was not considered advisable to order any immediate
increase of establishment to complete the very small number remaining. Mr.
Hanby, who was in charge of the cadastral section, was authorised to entertain
more hands if they could be procured and if he deemed it necessary, but he was

at the same time cautioned against incurring extra expense without sufficient
reason.¥®

* Captain Hodgsnon speaks in highterms of Mr. H. T. Hanby’s ability and zea! ; and states that histhorongh
knowledge of details and capacity for work have been of the greatest assistance te him: he has been in
charge of the record section at Jalpaiguri all the year. He reports favourably of Messrs. W H. Penrose,
G. T. Hall, L. F. Berkeley, W. H. D). Ewing, and C. G. S. Wood. Of the sub-surveyors, he selects for special

mention Jagneswar Bhattacharji, Irfan Ali. Ramias Misr, Patandin, Abdul Karim, Ramnarain, Nand Lall
and Durjan Ram.
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CADASTRAL SURVEYS,

NORTH-WEST PROVINCES.

No. 5 PARTY.

Personnel,
Lieutenant-Colone! J. E. Sandeman, S.C., Deputy Superintendent, 2nd grade,

in charge up to 3oth June 18gr.
Lieutenant R. T. Crichton, S.C., Assistant Superintendent, 2nd grade, in

charge from 3oth June 18g1.

Rampur State Section.

Mr. A. W. Smart, Assistart Surveyor, 1st grade.
» ). Murphy » » o om
6 sub-surveyors.
16 inspectors.
169 field surveyors (patwaris).
63 feld surveyors {(amins).
Garhwal Section.

Mr. T. F. Freeman, Surveyor, 4th grade.

,» N. Bedford, Assistant Surveyor, 2nd grade.
, W.V. Skilling, ,, » »oow
» J- H. Murphy, » » w o

15 sub-surveyors.
16 inspectors.

43

227. This party, of
the strength shown
in the margin, has
continued cadastral
operations in the
Garhwal district and
in  Rampur State,
North-West Provin-
ces. It also under-
took the survey, on
the 4-inch scale, of
the forest reserve in
the Lansdowne can-
tonment. These ope-
rations will be re-
ported on separately.

31 field surveyors (patwaris).

Survey of the Rampur State.

228. When the orders for the survey with record of rights were received, it was
arranged with the authorities that it should be made on the 16-inch scale, and
that the estate known as the jadid tlaka should be entirely excluded from the
survey. Field operations were commenced on the 20th October 1890 and closed
on the 1oth June 189:. During the previous season 547 square miles of traverse
survey had been completed, and the small remaining area was finished by 6
traverse surveyors by February 189g1.

229. The following table gives the out-turn and details of the traverse
survey :—

Number of Number of Number of Number of Area in square
village circuits. sub-traverses. traverse statjons. , permanent marks. miles.
308 777 8,959 ] 5,932 212'75

At the request of the Council, clay cylinders, in preference to stones, were
embedded at the theodolite stations and covered over with substantial mounds
of earth. The traverse survey was carried out under very favourable conditions,
the country being quite level and the mathematical results are in consequence
very satisfactory. A comparison between the two trigonometrical stations of the
North-East Longitudinal Series which were connected with in the previous season,
shows the traverse error in direct distance to be 1°18 feet per mile.

230. The services of 169 pafwaris were made available for the cadastral sur-
vey ; but as the area to be dealt with was large, Fhis number was not spfﬁment, and
it was found necessary to supplement the working agency by 63amins, It isto
be regretted that the State authorities could not spare a sufficient number of
men to enable the services of the amins to be dispensed with altogether. The
out-turn of cadastral survey during the season has been 723'75 square miles,
containing g9z villages and 527,249 fields, the average size of the field being
088 acres.  The cost rate of the cadastral work and record writing, excluding
traverse, has been 1 anna g pies per acre, or R70-2-6 per square mile: during
the operations 229 cases of disputed boundaries occurred and were disposed of.

231. The following tabular statement gives the statistics for the whole State

G2
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(excluding the jadid ilaka), the survey and record of rights of which has now
been completed : —

s < g E T [Ratea ror cosrLETs suR- % 5% ;E\_‘
. E 3. YEY AND VILLAGR RECORDS "5‘-"‘; -.o.:_,:‘j . us.E
Pargana, 58 5 £ E . Cost, 52 (552 |52, Reuage

z z“ < < 2R | 255|254

—_—
R Ra p.|Ra p
1ot villages, con-
Suar . .| 272 | 131,500 | 122,607 | 191°57 ;ia_m.ng 09,716
Bilaspur . .| 225 {135,365 | 123,736 | 193°34 e 8
Rampur . .| 265 140,536 [112695 | 176'08|?75530 [ 9510 2 | 0 2 41,341 7 16 | wete surveyed
Shahabad .| 192 ] 89716 | 91,010 | 14220 in D-’Qel ason
Milak . .| 139 | 79,848 | 55398 | 8656 b1,
TortaL + 11,093 | 576,965 | 505,446 |789'75| 75,530| 95 10 2 | 0 2 4| 1,341 7 16

232. To the cost, viz., R73,530, as shewn in the above table, there are still
some small sums to be added, such as cost of instruments and expenditure during
October 1891, but the total cost will not exceed the estimate which was sub.
mitted for a survey to be made by a combined establishment of pafwarss and
amins : it has been made principally through the agency of pafwaris, and ifit had
been possible to have dispensed altogether with the amins, the cost would
have been greatly reduced. The total area of the Rampur State, including the
jadid tlaka which coatains 1207 square miles, is 910'4 square miles.

233. Inorder to ascertain if encroachments have been made, the boun-
daries of the British districts which march with those of the State have been
transferred from the latest settlement records, on to the sheets of the new survey
and they have been found generally to agree with the surveyed boundaries.

234. On i3th December 189o, the Council decided to have a 32-inch scale
survey of the city also made. This survey is based on small polygons 4°57 acres
in size, which have been traversed with the theodolite; 2,189 stations, have thus
been fixed, so that there is little room for error in the detail survey. The city is
divided into 9 ¢kanas, and has an area of 2'57 square miles. The scale being so
small for the purpose, a group of houses has been made the unit of survey,
masonry buildings being distinguished from mud buts; the interior courtyards
to which there was no access have not been surveyed.

235. The 16-inch survey is mapped on 1,341 sheets and the 32-inch scale
city survey on 7 sheets. The latter map is coloured and is under preparation
for the State; tracings of the 16-inch sheets have been lodged with the State
authorities. The work has been carefully tested, the check surveys averaging
4'35 linear miles in each square mile of survey, while the check lines aggregate
2,100 linear miles in length, of which 1,035 miles are indepeudent partals, or
were run by the European assistants., The Deputy Superintendent personally
tested some of the amins’ work and reported very favourably on it, and Mr.
Smart describes it as being first class. The record of rights (24asra) which
has been written during the progress of the survey contains §76,965 numbers.
The tenants have no permanent rights but occupy their land on a yearly lease,
and are not disturbed while they pay rent to the farmer to whom the mausza is
leased. The rent levied depends on the rate per &éigha which varies with the
known fertility of the field. From the #kasra, the milan khasra and the jama.
band: have been extracted ; these, together with a coloured trace of the 16-inch
cadastral map, form the mrs/ (file of papers) for each village.

236. The State is being mapped on sixteen 2-inch standard sheets. As the
jadid ilaka has not been surveyed, it must either be omitted from the mapping,
or the topographical details must be transferred from old non-professional maps.

Survey of District Garhwal,

237. It having been decided that the survey of Garhwal should be resumed,
field operations were commenced early in October 1890, with a mixed establish-
ment of Hindustani and pahdr7 (hill-men) surveyors, and were continued until
the 15th of June 1891. Many of the Hindustani surveyors who had promised to
come did not do so, and the establishment of pa/dris was very inadequate.
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238. The system of traversing with the subtense bar as described in the last
Annual report was continued, stations being fixed all over the cultivated area from
15 to 30 chains apart. The traverse survey was carried over the rest of the
Barasyun, Dewalgarh, and Chaund Kot parganas and over portions of Mala
Tala, and Ganga Salan and Chandpur parganas. The accompanying state-
ment gives the out-turn of the season’s traverse work :—

Number Number Numb i
DISTRICT, of main tra-| of sub-tra- ENum})er pernr:xa::\l;:tf ‘:t;z:r'en
verses. verses, |Of Statioms.| o ks, miles.
!
Garhwal . . . .| 164 1,405 | 18,090 | 17,658 | 845

The traverses emanated from, and closed on, 373 trigonometrical stations, the
azimuths to check the angular work being derived from these same stations. The
linear miles measured aggregated 4,366.

239. The permanent marks embedded are rough uncut stones over which
mounds of loose stones are piled. They have been placed in charge of the
padhans, from whom receipts have been taken. The cost of the season’s traverse
out-turn has been Rz27,710, which gives a rate of R32-12.8 per square mile.
The area remaining for traverse survey cannot be closely estimated: it may be
1,000 square miles and it may be 1,500 or even more. If it is not intended to
carry the survey into the northern parganas, it should be completed in one season.
Parts of the Tala, Mala, and Ganga Salan, Dewalgarh, Chaund Kot, and Chand-
pur parganas have been traversed in advance.

240. The season’s out-turn of cadastral survey on the 32-inch scale em-
braces the whole of pargana Barasyun, and the total area of this tract is 2991
square miles. But leaving out of account large pieces of waste land, the
cadastral survey covers an area of 189 17 square miles, comprising 131 square
miles of assessable land, the balance consisting of small scattered patches of
waste land. The surveyed area covers g patfss and 1,054 mauzas, which
contain 770,804 fields. The size of the field calculated on the assessable
area only 1s 0’11, and on the cadastral area it is 016 of an acre. The cost
of the cadastral survey amounts to R53,466-9-7. The rates therefore are
R282-10-2 per square mile, Ro-7-2 per acre, and Ro-1-1 per field. These rates
have been obtained by distributing the cost over the cadastral area (assess-
able area plus small patches of waste) only; but for comparison with the cost
rate of other surveys, it should be spread over 2993 square miles or the whole
area of the tract surveyed, for the waste which has not been included in the
surveyed area is so scattered, that it would certainly be included under the
system of calculating cost rates in the plains, The rates, if the cost were
thus distributed, would be R178-8-3 per square mile, Ro-4-5 per acre, and
Ro-1-1 per field. The cost of this survey is much above the original estimate,
but this was unavoidable; the reasons for it were explained in paras. 230 and
231 of the General report for last year. The principal ones are the physical
difficulties of the country and the absence of any local establishments whose
services it was hoped might have been employed on the survey, and the im-
possibility of inducing a sufficient number of good amins from the plains to take
service in Garhwal, more particularly when they knew that there was no chance
of more work after that was completed. The stoppage of the cadastral surveys
in the North-West Provinces has had the effect of scattering the old trained
hands so that when they were wanted, it was found difficult to get any of them.
Another reason for the high cost is that the area under cultivation was enormously
under-estimated as stated in para. 232 of last year's report, and in addition to
this, the excessively minute sub-division of the land amongst different occupants
added considerably to the labour of survey.

241. In consequence of the very small size of the field, areas have been
extracted to the third place of decimals of an acre and converted into bisis
(4,800 square yards), nalis (% bisi), and annas (| nal) whilst a suitable de-
duction is made for interior terrace walls. The differences in assessable area as
found to exist by the present survey and as recorded by the old settlement are

very great. For instance, the approximate assessable area (the final area cannot
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be given yet) of the tract under survey is 1304 square miles, but of this only
524 square miles are at present assessed, The loss to Government in revenye
over this area is therefore very nearly 150 per cent., owing to short measurements
or to unmeasured increase of cultivation.

242. The assessable area all over the district at last settlement was return.
ed as 232} square miles. The Deputy Superintendent’s estimate is that now it is
not less than 8oo square miles, of which 670 square miles have still to be sur-
veyed.

! 243. A Deputy Collector was attached to the survey camp to settle bound-
ary disputes of which there were 199, The Board’s rules of procedure have
been somewhat modified to suit the peculiar conditions of the country. It
has been found necessary to classify the soil into irrigated 1st and 2nd class, dry,
and ka#i/ (unterraced slope). Irrigation is easily recognised, owing to the cons-
truction of the ficlds; but as it is highly assessed, efforts may be made to
conceal it if supervision is slack. The Settlement Officer has also issued
rulings as to the status of occupants of land which was not measured at last
settlement, and of which there is no record. Every piece of waste between
fields of over 8 links width has been given a separate number, but as no one
is in possession of these strips, the proprietor’s column is left blank, which is a
good rule, and overcomes many difficulties.

244. Inspections by the European officers of the party have been continu-
ously made. Their check surveys and the independent parfa/ lines amount to
93 and 325 linear miles respectively, whilst the check lines run by the inspectors
amount to 828 miles. This gives an average of 64 miles of partal/ per square
mile of survey. In eleven cases the survey had to be rejected and re-done, else-
where the work proved good.

245. The season’s out-turn is mapped on 1,096 sheets, on the scale of 32
inches = 1 mile, which has been found sufficiently large as a rule, and the maps
show the true relative positions of all patches of cultivation. An index map
(4-inch scale) to the cadastral survey has been prepared for each patts, which
shows the relative positions of the villages to each other.

246. The physical and other difficulties encountered have been almost in-
superable, one of the chief being to reconcile village boundaries in cultivation,
for the theodolite stations could not be fixed on the boundaries, and accurate
chain measurements over such hilly country are most difficult to make. The
minor divisions of the villages called odas were insufficiently marked and were
often changed or were shewn differently at different times. The Hindustani
amins were most discontented on account of the cold, the high price of provi-
sions and for other reasons: they threatened to strike in a body, and did
actually do so at times in small numbers throughout the season, which caused
much anxiety. The pahdris also worked unsatisfactorily. Progress was still
further impeded by the unusual amount of rain during the field season.

247. The following is a list of the records to be supplied to the Settlement
Officer: —

(1) Khasra, (2) Dispute List, (3) Phant, (4) Muntakhib, (5) Khatauni slips,
(6) Famabandz, (7) Milan rhasra, (8) Crop statement, (9) Tracing in duplicate
of the village map (on one the soils are coloured).

248. The traverse portion of the party was located at Nainmi Tal and the
cadastral portion at Pauri, where the accommodation was most inadequate.

249. Colonel Sandeman acknowledges the co-operation of Mr. Partridge, the
Senior Assistant Commissioner, and states that his own task has been considerably
lightened by the assistance he has received on all occasions of difficulty, and by
the clear instructions given as to procedure in making the record of rights.

250. During the absence of Colonel Sandeman on three months’ privilege
leave, the superintendence of the party devolved on Lieutenant Crichton, Officiat-
ing Deputy Superintendent, who, although with but little departmental expe-
rience, has carried out his duties quite satisfactorily. Mr. T. F, Freeman, surveyor,
4th grade, has supervised the operations of the Garhwal detachment throughout
the field and recess seasons, and has overcome many difficulties which seemed
almost insurmountable. Of Mr. Freeman, Colonel Sandeman thus writes: ' He
has now worked under my orders for the last eight years, and I have such a high
opinion of his capacity as a surveyor, of his steadfastness and capacity for hard



CADASTRAL SURVEYS, 47

work, that 1t has giveq me great plgasure to see him placed in independent charge
of the detachment which is to continue the cadastral sarvey in Garhwal.”

Survey of the Lansdowne Forest Reserve.

251. The survey of the forest reserve in the Lansdowne cantonment was
sanctioned by the Government of India at an estimated cost of R3,500. Accord-
ing to the desire of the Conservator of Forests, Central Circle, North-West Prov-
inces, the scale was fixed at 4 inches = 1 mile. The reserves which consist of
several blocks with numerous patches of village cultivation dotted among them,
are situated in patfzs Sila and Ajmere of the Tala Salan pargana of district
Garhwal, the new Lansdowne cantonment being a continuation of the reserves,
although outside their limits.

252, The approximate area of the reserve, inclusive of village lands which
have not been separated yet, is 34'7 square miles. The survey has cost R3,007,
and the mileage rate is R86-10-6. The survey is based on 25 trigonometrically
tixed points of the Garhwal topographical survey, supplemented by 16 new
stations. The forest boundaries and those oi the 117 scattered patches of culti.
vation have been traversed with the theodolite and subtense bar, the stations be-
ing fixed on the masonry pillars of the demarcation. The detail survey has been
carefully made with the plane-table. The streams were all traversed and fixings
made at all bends and prominent changes of slope along spurs and ridges. The
details of village sites and cultivation limits which are outside the reserves, but
are required to complete the map, will be obtained by reduction from the 32-inch
cadastral survey maps. The heights of 769 plane-table fixings were obtained by
the clinometer in addition to 41 trigonometrical heights, by which means the hills
were contoured at 50 feet vertical intervals.

253. As there was no establishment in this party competent for work of this
kind, sub-surveyors had to be obtained and trained by Lieutenant Crichton, who
cxecuted the triangulation and the contouring, and checksd the detail work of
these men. The survey was begun on 22nd February and field work closed on
2oth June. The four final sheets cannot be completed till the cadastral survey
has been made, but in the meantime a preliminary tracing is being prepared for
the use of the Forest Department.

254. Lieutenant Crichton deserves credit for the manner in which he has
executed the survey, which is his first piece of work of the kind, and for over-
coming great difficulties, due to heat, sickness and desertions of menials, the
frequency of which threatened to stop the survey at one time, The Deputy
Superintendent personally checked four field sheets of different surveyors in
the field and was satisfied with the accuracy of the work.

Miscellaneons work,

255. As the matenals for the preparation of the Jhansi 2-inch standard
sheets were not available during the season of 1889-go, they were accordingly
left to be drawn during the past recess. Owing to lack of draftsmen the work i1s
not out of hand yet, as ten sheets still remain to be drawn. The field sheets on
the 8-inch scale of the Jhansi forests have been traced on bank post paper during
the past recess. The scattered patches of forest have been so mapped that the
number of sheets for reproduction has been reduced from 44 to 29. But as the
patches of forest are not mapped in their respective geographical positions,
an index map of all the forest blocks in their relative positions is under pre-
paration on the 2-inch scale.

256. The 2-inch standard sheets of the Tarai survey, 14 in number, were
completed and examined during the past season: a village by village statistical
statement of the Tarai district has also been compiled from the materials of the
surveys made since 1873.

257. The Kumaun Bhabar has been mapped on 3o sheets on the 4-inch
scale, which will be available for the use of the Forest Officers, axd will serve for
reduction to the 1-inch scale.

258. The following junior Civilians went through a course of two months’
instruction with the survey party :—

Messrs. R. W. Gillan, H. B. Bruce, J. H. Simpson, ]J. Mardon, W. H.
Moreland, and H. K. Gracey, during November and December 1890, Messrs.
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P. Harrison, W. R. G. Moir, B. Lindsay, O. G. Arthur, H. Duperneux, and
C. E. Wild, during January and February 1891 ; and Messrs, L. H. Turner, p
Wyndham, H. T. Hoare, Rai Khushwakt Rai, and Syed Mohamed Mehd;
during March and April 1891.  Owing to the limited survey establishment to be
maintained in the North-West Provinces in future, the Deputy Superintendent has
recommended that the instruction should in future be given at Roorkee College,*

ASSAM.
No. 6 PARTY.

Personnel. ' 259. This party, of the strength noted

Mr. E. C. Barrett, Officiating Deputy Superin» in the margin, left its recess quarters at
tendent, 2nd grade, in charge. H .

» J- H. O'Donel, Surveyor, 3rd grade. Shlllong on the 2O.th October l890‘ Field

» C. W. Wilson, Assistant Surveyor, Ist Woék was started in the Assam valley and

grade. in district Sylhet during the fir

» J. Smith, Assistant Surveyor, 2nd grade. N b ¥ 8 Fi %d St, week of

23 sub-surveyors and others. ovember 1590. ield operations were

continued till the 18th May 1891, when

75 inspectors, draftsmen, computers, etc. the office establishment returned to Shil-

70 field surveyors (imported). long.
68 mandals and candidates (local).

260. Cadastral operations in the Assam valley were carried on in districts
Nowgong, Kamrup and Darrang, and comprised the survey of detached blocks of
fairly well cultivated land adjoining the tracts that had been surveyed by the party
in those districts in seasons 1883 to 1888. The field-to-field survey was carried
on, as in previous years, by local and imported amins, but it was not found possible
to maintain anything like the same proportion between the different agencies em.
ployed, the local administration having found it impossible to allot more than 50
men for survey work owing to the large number of mandals (village headmen)
required as census enumerators, The local and Bengali amins wrote up their
own village records, but it was found necessary, as in former years, to allow
each Hindustani amin a writer to assist him in preparing the Bengali records.
In pargana Partabgarh (Sylhet), Bengali' amins only were employed in field-
to-field survey, and Hindustani emins and sub-surveyors in the survey of

rants.

8 261. A training school was established at Mangaldai on the 1st of October
18go. Instruction in practical surveying was given to §7 mandals, of whom s0
were retained for work ; and to 49 candidates, 8 of whom were considered fit for
work. The mandals worked satisfactorily as long as operations were confined
to district Nowgong, but great difficulty was experienced in persuading those
who did not belong to Kamrup to enter that district, which has an evil reputa-
tion on account of the prevalence of the disease known as £ala ajar ; no less
than 7 mandals threw up appointments rather than take up work there.
The mandals during the whole period of their stay with the survey party
received the pay of their respective grades from their districts, and they were
paid, in addition for the survey work they did, at one-third the contract rates
allowed to Hindustanis. Candidates were paid at two-thirds of the same rates.
The average areas accomplished by each of the different agencies employed in
the field survey are as follows :—

Temporary Establishment.

Acres.
By Hindustani amins . . . 3,470
,» Bengali " . . . + 2,737
., Mandals (old) . . . . . 2,469
» " (new) . . . . 1,100
,» Candidates (old) . . . . 2,024
" " new . . . . IL1%o

262. Traverse survey was carried on in districts Kamrup, Nowgong, Darrang,
and Sylhet. The work was particularly arduous owing to the operations being
extended over very widely scattered areas. Kamrup is the only district in the

* Colonel Sandeman thus reports of his Assistants :—Mr. A. W. Smart, in his conduct of the Rampur
survey, has proved his capacity, resource and discretion.  Messrs, N. Bedford, W. V. 5lilling, and J. H.
Murphy have all done their be<t.  Of the native surveyors the following are descerving «f nsention :—Badr
Pershad, Nidha Lall, Golam Gaus, Joala Pershad. Dhanpat Rai, Ganga Pershad, Waris Ali, Abdul tlad i
Parnia Nand, Ram Sohai, Salamat Ali, Kurbar Ali, Dilshad Ali,
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Assam valley in which the unit lgnown as tbe “yilla'ge” existed prior to the arrival
of the survey party. These villages varied in size from plots a few acres in
area to large tracts several square miles in extent. To ensure something like
uniformity 1n size, as many of the smgller villages as.could be plotted on to a
cadastral sheet were amalgamated, while the larger villages were sub-divided
into blocks, averaging about a square mile in area. Each of these blocks retains
the name of the village of which it forms a part, and receives a distinguishing
number. In districts Nowgong and Darrang the mawxzas have been cut up into
village blocks, averaging about a square mile each. In pargana Partabgarh
small contiguous villages have been amalgamated after the manner of Kamrup.

263. The season’s out-turn of traverse and cadastral survey is given in the
following statement : —

TRAVERSE SURVEY. CADASTRAL SURVEY,
DisSTRICTS.
Number of | Number of |Area in square] Number of | Number of |Area in square
mausas. villages. miles. villages. fields, miles.
Nowgong . . 12 399 270°23 501 73,752 41395
Kamrup . . 16 485 393'52 451 | 88,644 36460
Darrang . . 16 248 23579 2 336 2'45
Sylhet . . i 124 11646 46 18,398 4692
ToTtAL . 45 1,166 1,016°00 1,000 | 181,130 82792

The area completed contains the following tea and other estates :—

GRANTS.
L X P y Ham (t )
FEE SINPLE. 2 YEARS® LEASE. Lakhiraj (rent-frec). Nisf-Khiraj (half-rent), m geetlt'llol:’;.;ar y
DistTRICTS.
Area Arca
No. in No. in No. A:’:’,‘a No. Air:a No. A:':a
acres, acres, acres, acres, acres,
Nowgong . . . 2 407°95 2 40760 [ ... 1 2'14
Kamrup . . . I I 1,00000 | 21 (3,604'67 | 126 | 17,31339
Pargana Partabgarh (Syl-
het) . . . . 20 | 16,471°00 | ... 10 55238
Totar .| 2 | 40795 23 | 1787860 | 21 [3,60467 | 127 | 1731553 | 10 | 55235

264. The cadastral work has been tested by 2,084 linear miles of check
survey run through it by European and native agencies, giving on an average 3°60
linear miles of check to the square mile of detail survey. Village sites were
tested by a re-survey of about ten per cent. of the area of each site. The
entries in the records of 54,758 fields were tested in the presence of the rayats
concerned by European officers and inspectors ; and the sub-deputy collectors
and munsarims of the Settlement Department were occupied throughout the
field season in checking the £hasra entries. The traverse measurements have
been tested by connections with five Great Trigonometrical and nine topographi-
cal survey stations, and the angular work by observations for azimuth taken at
04 stations. .

265. Twelve revision squads, each composed of a survey amin and a settle-
ment munsarim, were employed in district Sibsdgar from the 1st of November
1890 to the 1st of March 189_1, in er;quiring into objections raised by the rayats
against the disposition of their holdings by the survey of the previous season.
The total number of objections raised, all of which have been adjusted, was
5,434 against 10,409 of last year. Of the 599 villages representing the out-turn
of 1889-90, no less than 289 villages or nearly half the total number were finally
passed as surveyed, which shows that the work of the year was particularly

ood. :
8 266. The season’s operations, both in Sylhet and the Assam valley, were
marked by the absence of obstruction on the part of the rayats, In the

H
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villages close to Barpeta, in district Kamrup, the 7ayats refused for a time to
assist the surveyors, but a reference to the Deputy Commissioner speedily set
matters right.

267. The field season was unusually unhealthy, especially in Sylhet, where
the establishment suffered very much from malarial fever. Of the five éraverse
sub-surveyors who were sent into pargana Partabgarh, two had to be invalided
before the close of the field season, one dying shortly after arriving at his home
In the Assam valley a traverse sub-surveyor died of cholera in April. )

268. The season’s out-turn has been mapped on 1,067 sheets. The settle-
ment officer has been provided with tracings of all the cadastral sheets and with
the original 44asra and aag chitta (village record) books of the area completed
in the Assam valley. He has alsobeen furnished with separate tracings of all
nisf-khiraj, lakhiraj, and other estates. Tracings of the cadastral maps and
the original village records of the area completed in pargana Partabgarh have
been forwarded to the Deputy Commissioner of Sylhet.

269. The Hon'ble ]J. W. Quinton, c.S.1., the late Chief Commissioner of
Assam, inspected the field offices of the party at Mangaldai on the 6th February
1891.

? 270. The Deputy Commissioners of Kamrup and Darrang, and the sub-
divisional officers of Karimganj in Sylhet, afforded the members of the survey
party every necessary assistance. The Deputy Superintendent expresses him-
self under particular obligations to Mr. Gordon, the Deputy Commissioner
of Kamrup, for the effectual manner in which he overcame the tendency to
obstruction on the part of certain 7ayats of the Barpeta sub-division.

271. The Deputy Surveyor-General, Revenue Branch, inspected the party
during the month of September and thoroughly scrutinised the books and re-
cords. He was well satisfied with all that he saw. Mr. Barrett deserves much
credit for the way in which, through good management, he has year after year
succeeded in gradually reducing the cost rate of the work until now it may be
considered to be as low as it is possible to make it without running the risk of
impairing the accuracy.*

THONGWA AND AMHERST DISTRICTS, LOWER BURMA.

No. 7 PARTY.

272. This party was employed during the season in both the Thongwa and
Amherst districts. The traverse section

L
Personne left Rangoon on gth November, two sub-

Mr. C. Wood, Officiating Deputy Superin-

tendent, 4th grade, in charge from 1st Decem-
ber 1890.
Mr. A. E. Spring, Officiating Assistant Super-
intendent, 1st grade, from 17th March 18g1.
Mr. H. R. Littlewood, Officiating Assistant
Superintendent, 1st grade, up to 2jth June
18qg7.

Mr. 9G W. Jarbo, Surveyor, 4th grade.

Mr. ]. S. Swiney, Surveyor, 4th grade.

Mr. 'F. B. Powell, Assistant Surveyor, 2nd
grade.

Mr. ]J. A. T. Haddock, Assistant Surveyor, 2nd
grade,

21 sub-surveyors and others.
Temporary Establishment,

61 inspectors, draftsmen, computers, &c.
81 field surveyors.

surveyors being sent off to complete the
boundary survey remaining in the Kyonton
circle of the Thongwa district, and the
main body to continue the work which had
been begun the year before in the Amherst
district. The two cadastral sections left
Rangoon on 3rd December, and all returned
to recess quarters between the i5th and
18th of May 1891.

273. The work in Thongwa comprised
the following :—(1) the cadastral survey
of 320 square miles in the Tawhla, Toma-
yan, Kyonton, and Taungbogyi circles of

the Dedaye and Pyapon townships; (2) the interior traverse survey of 106
square miles, of which the outer boundary was formed by part of a main circuit
executed in 1889-go; (3) the detail survey, on the 4-inch scale, of 164 square
miles in the western portion of the Kyonton circle, based on 93 square miles
of the traverse work referred to under head (2), and of 59 square miles exe-
cuted in 1889-go. With regard to this last portion of the work, 1t may be men-

# Mr Barrett again brings the excellent services of his senior assistant, Mr. J. H. O’Donel, prominently
to notice. He commends Mr. C. W. Wilson for the manner in which he has brought up the work of the
traverse section, and favourably mentions Sakhawat Hossein, Khursed Hossein, Dilawar Khan, and Moha.
med Ismail, sub-surveyors ; Krishnaji Mahadeo Raj and Gunga Ram, computers ; and Golam Hyder drafts.
man, of the Profe<sional Establishment ; and Sitanath Chuckerbutty, Jhuni Lal, Harakhnarain, and Baha-
dur Sing of the Cadastral Establishment
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tioned that, partly from want of provision in the budget, but chiefly because culti-
vation had not made much head in that tract, the Financial Commissioner de-
cided that cadas_tral operations should not be extended into the western portion
of the Kyonton circle, and directed that the traverse work already done therein
should be utilised and extended sufficiently to enable a 4-inch detail survey of
the tract to be executed. .

274, On the party commencing field operations, a larger proportion of culti-
vation than was expected was met with, and the officer in charge of the survey
camp found the country opening up so fast that he expected ere long to hear that
a2 16-inch survey was ordered. This expectation has already been realised ;
and as the Local Government has given orders for its execution by the supple-
mentary survey, that department has been allowed to take a transcript of all the
traverse data, and a tracing from the 4-inch survey of the tract.

275. This season’s work has brought to a close the survey of all the
tracts assigned for survey in Thongwa, extending over 2,910 square miles, which
has been done at a total cost of Rs. §80,769. It may be also mentioned here
that, as the Settlement Department was anxious that its operations in Thongwa
should be completed during the first half of the financial year 1891-92, arrange-
ments were made to supply preliminary 16-inch tracings as soon as a sufficient
number of villages had been surveyed, to admit of the men who marked out the
different holdings and who followed close on the survey, to be themselves
followed up by the revision survey, where necessary, with the least possible delay.
In this way the work was advanced; and all the final village maps and area
statements were in the hands of the Settlement Department by the third week
in August.

276. In the Amherst district, the traverse or boundary survey of 815 square
miles was completed, while the cadastral survey embraced an area of 408 square
miles, as against an expected out-turn (vzde para. 291 of the Annual Report
for 1889-90) of 630 and 225 miles, respectively. The former class of work covers
all the tracts that had been assigned for survey in the Wagaru, Zaya, Bilugyun,
Gyaing-Ataran, and Haungtharaw townships, and about one-half of that in the
Gyaing-Salween and Martaban townships. The cadastral section has completed
all that had been assigned for 16-inch survey in the two first named townships,
and all but 25 square miles of the Bilugyun township.

277. All the traverse stations were marked in the usual way, and measures
taken, as detailed in para. 283 of the Report for 1889-go, for their protection.
It may be mentioned that the £yedangyis (head watchmen) did not in all cases
show their willingness either to go round and see the stations or to sign receipts
for them ; but it is a satisfaction to know that this class of underlings is fast
giving place to the ywathugyis (minor village revenue officials) who are being
appointed in Lower Burma. The preparation of census returns, and collection of
revenue were, in some instances, adduced by 24ugy:s (revenue officers of circles)
as excuses for not helping in the matter of enforcing the &yedanguvis, or of going
out of their way to show their boundaries, where not demarcated.

278. The angular results of the season’s traverse survey have been checked
by star observations for azimuth at 103 stations, and the linear results were
checked by connection with g stations of the Trigonometrical Survey: in both
cases, the smallness of the corrections (#:z., 4 seconds per angle and 3 feet per
mile) shows that the work was very satisfactorily done. The detail survey on the
4-inch scale was checked by five miles of parfa/ and numerous iz sifu fixings;
while that on the 16-inch scale was checked by 1,612 miles of parfa/, of which
320 miles were run by Europeans.

279. The following statement shows the results of the season’s work, both
as regards traverse and detail survey :—

TRAVERSE SURVEY. ?3?,’}3{,';?3”.“.‘;5.‘,’;, 4 R,EJ,:;; iu:“;f,i'm
DisTRICT.
Number of | Area in Number of | Number of | Area in Number of | Area in
kwins. [squaremiles.| kwins. ficlds. square miles.| kwins. |square miles,
Thongwa . . . 43 106 175 | 1,33000 320 71 164
Ambherst . .| 594 815 308 3,70,632i 408

H2
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280. The area surveyed in each district is classified as below :—

THONGWA, AMHERST,
CLASSIFICATION, Torar
16-inch scale. 4-inch scale. 16-inch scale,
-
Square miles. Square miles. Square miles. Square miles
Cultivation . . . . 141°5 40 265°'5 447
Jungle and waste, including water 178'5 124 142'5 445
—_
ToTtAL . 320°0 164 4080 892

It will be seen that the cultivation comprises half the total area sur.
veyed ; and that while the proportion of cultivation to jungle (on the 16-inch
scale) in Thongwa is about 3 to 4, or somewhat less than it was in 1889-go, it is
over 73 to 4 in Amherst. The average size of the fields this yearin Thongwa is
0'95 of an acre against 0'78 in the year before; while in Amherst it is only 048
of an acre. The small size of the field and the greater proportion of cultivated
lands to jungle in Amherst both tend to increase the cost rate ; the first because
the smaller the field the slower the progress, and the second because the field
surveyors are paid four times as much for the cultivated lands as for the jungle
tracts.

281. The season’s detail area is mapped on 1,016 sheets of the 16-inch and
14 of the 4-inch survey. Of the 1,458 sheets of the past season, over goo have
already been sent to Calcutta for printing: the remainder are well in hand, and
it is hoped that most of them, if not all, will be despatched before the party next
takes the field. The unusually large number of these sheets—about half as
many again as in previous years—has seriously taxed the energies of the party,
more especially as Mr. Littlewood had to be transferred to take charge of No. 8
party during Mr, Patterson’s absence on leave, and so his valuable assist-
ance was lost for a period of three months during the recess. The 2-inch
sheets of the entire Thongwa survey, prepared for reduction to the standard
1-inch scale, have also been satisfactorily pushed on ; but this work, too, has been
unusually heavy owing to the party having been ordered to complete all the
sections up to margin, by incorporating the results of recent surveys with those
of previous seasons, so as to render the maps as complete as possible. The
drawing of nearly the whole of the sections has been so far advanced as to
warrant their completion during the next three or four months, when the 2-inch
mapping of the Amherst district will be taken up. It having been finally decided
that the sub-division of certain 4wizs which were surveyed in 1888-89-go, referred
to in paragraph 286 of last year’s report, was unnecessary, no extra drawing on
this account had to be done.

282, The records of the present season’s work have been indexed and bound ;
and nearly the whole of those appertaining to Thongwa, since its survey was
taken up, will shortly be despatched to the head-quarters office for final deposit.

283. The scheme for the employment of Burmans and Karens as field
surveyors has worked satisfactorily during the year. Owing to a diminished
budget, employment could only be given in the party to 49 of the 69 men men-
tioned in para. 288 of the report of the previous year; but similar work was
found for 16 others with the supplementary survey: one mnan out of the 69 did
not rejoin, having secured a post as thugyi, and three others were found too weak
for field work and were allowed to return home. Of the 28 pupils of 1889-go, the
party gave field work to seven men, and found employment in the supplementary
survey for five more; whilst others were given office work. Of the 49 old men
who were given employment, one had to retire from the field on account of sick-
ness, but all the others, with only a single exception, secured a bonus, while two
of the pupils of the previous year also qualified for a small bonus. The rate of
progress, and consequently the amount of earnings and bonus, shows an advance
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over the previous year: the average earnings this year being R18s, as against
R168 and R114 in the two preceding years, respectively.

284. Of the 728 square miles surveyed cadastrally, 54 Burmans have con-
tributed 404 square miles, gnd 27 Hindustanis 324 square miles besides 164 square
miles of 4-inch work: this gives the average out-turn of the Burman as four-
sevenths of that of the Hindustani against three-sevenths in 1889-go. This is the
fifth year of service for some of the men, and two inspectors and eighteen field
surveyors have now qualified for the certificate and deferred pay which has been
accumulating to their credit in the Savings Bank. With the certificate, under
Mr. Bridges’ scheme, dated 26th February 1886, they would, c&feris paribus,
be entitled to ‘‘ the first claim to appointment as tezksayés, thugyis, or inspectors
of supplementary survey, and might also receive higher appointments in the
survey, and appointments as superintendents of supplementary survey.” The
usual report on the working of this project was submitted some months ago,
but final orders for the issue of the certificates and deferred pay have not yet been
received, Inorderto give a real value to the certificate, and thus to allay some
fears which seem to be getting possession of the men’s minds that the certificate
is worth much less than they were led to expect, from the fact that the market
is becoming overstocked with men trained in the supplementary surveys, the
executive officer specially recommended two of his most deserving men for
posts as settlement inspectors, and it is hoped that his recommendations will be
acted upon ; for otherwise, in his opinion, some defection in their ranks will be
sure to ensue; as the Burman values the possession of immediate advantages
above prospective higher advantages in which he believes there may be some
uncertainty, and he is therefore ready to transfer himself to any new employer
who will offer him a few rupees a month more, even at the risk of eventual loss.
At the close of last field season, the number of men on the rolls and their length
of service were as below :—

Of 2 years’ service, . . . . . . « 7 men.
w 3 » . . . . . . . . 18
o 4 » . . . . . . . . 26
»n 5 " . . . . . . . . 18 »

285, The field office of the party was inspected at Moulmein in April by
the Deputy Surveyor-General in charge Revenue Branch, who was thoroughly
satisfied with the progress of the work, and the general state of the books and
records of the party.

286. During the ensuing season, the operations of this party will be extended
to Tavoy and Mergui. At a conference held at Rangoon on the 25th of April
1891, at which the Financial Commissioner and the Deputy Surveyor-General
were present, it was decided that all the cultivated and culturable lands in these
districts should be surveyed by the party in addition to the work in Amherst :
the cultivated areas had been ' notoriously much understated” at 200 square
miles, and it was thought that by a small addition to the strength of the
party it might be able to furnish *“ correct areas (and possibly new maps) before
June 1892 in time to allow of revised assessments coming into force in 1892-93.”
It is expected that the work will turn out a far greater undertaking than was at
first thought, but nothing will be wanting to endeavour to secure the end in view.
In addition to the foregoing, traveise work will be carried on in Amherst so as to
complete the Gyaing-Salween, Pagat, and Martaban townships, and as much as
possible in Thaton also; while the cadastral operations will comprise the survey
in detail of the 572 square miles traversed in advance during the year under report,
in which, however, about 100 miles of hilly ground will be done on the 2-inch
scale.*

* The executive officer referring to the work of his assistants says :—Mr. Littlewood’s help is cordially
acknowledged, and he is commended as “ very judicious in his management of natives, and combining sound
judgment and a thorough knowledge of cad<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>