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GENERAL REPORT

ON THE OPERATIONS OF THE

Topographical Suyveys of India,

AND OF THE

SURVEYOR GENERAL’S DEPARTMENT,

FOR BEASON

1874-75.

Dated Calcutta, 20th January 1876,

Tae Topographical Surveys of India for the professional year of 1874-75

and the Cartographic and other work per-

General remarks. formed in the several branches of the

Head Quarters Office during the year ending 31st December 1875, may be de-

scribed as follows, in countinuation of the printed report for the season of

1873-74, dated 15th January 1875.

2. No change has taken place in the number of Topographical parties,

. at work. Nos. 1, 5 and 7 continue to

Parties employed. operate in the Native States within the

Rajputana and Central India Agencies, and are making very steady progress

amongst the chief or larger Native States embracing such an extensive area, so

long almost unknown to us: No. 2 in the district of Khandesh (Bombay Presi-

dency) and in the Native States through the Sathpura Range and along the

Nerbudda River, chiefly very intricate ground: No. 3 in the Bustar depen-

deney, in the vicinity of Chanda and Raipeor, south-west portion of the Cen-

tral Provinces, perhaps one of the very worst tractsin India for survey opera-

tions: No. 4 in the districts of Mandla, Balaghat and Belaspur, north-eastern

portion of the Central Provinces, also notoriously bad country: and No. 6 in
the Naga and Daphla Hills on the Assam Frontier.

3. Considerable portions of the area now annually mapped by the Topo-
graphical parties have hitherto been blanks
in all our best maps, and nearly all the
rest is of very wild and inhospitable country, which has, if visited, been so
roughly, barely, and inaccurately represented by detached routes at distant
intervals, as to convey very erromeous impressions of the ground. Wilder,
more unhealthy and still less known ground yet remains to De dealt with, but
the limits of such areas are, year after year, narrowing rapidly under the com-
bined efforts of the three branches of this Department,.

4. Much, however, still remains to be doune before the first Topographical
Survey of all parts of India (British and Native possessions) can be accom-

Nature of country operated upon.
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plished, and the energy of our Surveyors will be severely taxed, in dealing with
the greater portion of these several detached tracts of country which remain
for survey.

5. The total results for the season are, of final Topography, 21,731* square

miles, on the two distinet scales as per

Squnre wiles. margin, and triangulation in advance of

* Ou 1 iuch scale - 13583 detall survey, 22,644 square miles. The

» % , inthe Nagnond Daphla 8148 expenditure of the seven parties for the

Hills and Bustor ... 8, season, »iz., from 1st October 1874 to 30th

Torar .. 21731 September 1875, amounts to Rs. 4,14,344,

and the average rate of the season’s sur-

vey, inclusive of the cost of the triangulation in advance, is Rs. 19-1 per
square mile.

6. In addition to the above, surveys on scales varying from 12 to 6 inches
to the mile were made of the city and
cantonment of Jhalra Patun and Gagron
Fort, of the cities of Narsingarh and Sehore, of the cantonment, city and
environs of Ajmere, cantonment of Nasirabad, and the city of Kishengarh, all
falling within the regular course of the operations of the respective establish-
ments. On the scale of 4 inches to the
mile, five forest reservest in the districts
of Mandla and Balaghat were surveyed. The boundaries of the estates in
Simla were completed, and the triangulation and details for the extension sur-
vey of the hills of Mashobra, Mahasu and Phagu, east of Simla, were likewise
nearly brought to a conclusion.

7. To test the detail survey 1,063 linear miles of check routes were run
in addition to cxamination of plane tables in sitw, by which much confidence is
placed on the work. By the season’s triangulation 2,466 points and 1,494 ele-
vations were trigonometrically determined by observations at 459 stations.
Further and complete details, showing the relative outturn and cost of each
party and the results of the season’s triangulation, are given in Statements A
and B in the Appendix, and in Statement C a comparison is made of the
cencral results, total expenditure, and average mileage rates for the seasons
of 1873-74 and 1874-75.

8. The results of the season undcr review are as full and satisfactory as

Results of the season under review cowpared could be desired, Compal‘ed as to area
with those of the previous season. with those of 1873-74; they show a de-
crease of 2,372 square miles of topography, an increase of 3,021 square miles
of triangulation, and a decrease of Rs. 10,697 in expenditure.

9. The decrease in the area finally surveyed is chicfly due to the sad dis-

% Tide review of the operations of No. ¢ asterl which early in the season hefell
Party [urtber on. No. 6 Party in the Naga Hills, and the
consequent entire stoppage of work of the detachment under the Officer in
charge, Captain Badgley, who was very severely wounded and unable to take
any active share in the further operations of the field season, which therefore
produced little or no area topographically delineated. The Daphla Military
Expeditionary Survey was also greatly restricted in its operations owing to the
withdrawal of the Field Force and the Survey Party with it from the hills early
in the scason, thereby preventing the attainment of a considerable area of
new trans-frontier country which was almost within our grasp.

Results and cost of the season’s operations.

Military cantonments and city plans.

+ Arca 128,877 acres.

10. The decrease in expenditure is caused by savings of the salaries
of Officers on leave, and hy the recent
measures which, under the speeial orders
of Government cited in the margin, have been necessarily adopted for the
aradual reduction of the cstimates of this Department from 24 to 20 lakhs
of rupees, viz., the stoppage of promotion, and vacancies which are not filled.
11. Standard sheets, 45 in number, each of 15 minutes of latitude by 30
minutes of longitude, have been ren-
dered by cxecutives; 31 of these are on
the scale of 1 mile =1 inch; and 14 on 2 miles =1 ineh in the usual excel-
lent style, and forming valuable materials of those parts of the Native States

No. 712, dated the 30th September 1875.

Scazon’s [air mapping.
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and other distant and intricate parts of the country of which the geography
was most unknown.

12. Tn addition to these, 10 standard sheets have likewise heen well re-
drawn for photozincography by No. 3 Party, <11u'ing_ their recess, frqm the old
highly-colored field sections of the Ganjam and Orissa Survey, which never
having before seen the light are now published for the first time, for the use of
local Officers. The area represented on these sheets covers 25,672 square miles
of country. In addition, fair copies of all the large-scale plans of cities, forts,
cantonments and forest reserves have been rendered. All these maps and
plans having been drawn for photozincographic reproduction to scale have
been transferred to zinc, and the greater mumber have been already
printed, so that the survey results are immediately utilised. Silver
print photographed reductions on the 3 inch scale have also been oh-

43S W. 24 N.E and N.W. 35N. B, and tained Otf all t}fleﬂsltandard tSh'Pe]ts for t1]111-
E SN ‘ol N Ve ¢ corporation of these materials on the
B W s W ;i"ss.dic.lf'g(‘)vé.n\w,séz“l:ll'f shelc)sts of the Indian A]tlas, and tlh(ei'
E.20d N. W, 53 8. E. and S. W,, 129 8. W. an reater nortion has either been compile
S H. 130N B ond NV (g)r is noxI:f under compilation on the gtlas
sheets marginally noted.

13. The combined results of the Imperial Topographical and Revenue
Combined resnlts of Topographical and Revenue Sm’VeyS under my control are as fol-

Surveys lor the season. lows : —
Area. Cost. Average rate. REMARES.
Square miles, Rs. Rs. A,
Topographical Surveys 21731 | 4.14,344 | 19 1 per equare mile. |Scale 1 inch =1, 2 and 4 miles.
Revenue Surveys ... 13.320 5.11,530 38 7 » ,» 1 mile = 4 and 2 incbes.
Torar ... 35,051 | 9,25874 | 26 7 per square mile. | Combined  TopograpLical and
Revenue Surveys.
{ North-West Provinces 16 inches
Cadastral Surveys on = 1 mile, Rs. 129-2 per square
16 and 32 inches = mile.
1 mile... o 3,532 5,44,715 | 154 4 per square mile. |{
Bengal Irrigation, 32 inches = 1
mile, Rs. 422.15 per square
L mile,
ToTAL .. 38,583 | 14,70,589

14. The general results for the season of the Revenue Surveys alone is
given as follows by the Superintendents
of Revenue Surveys:—* During the sea-
son under review, 16,852 square miles of country were surveyed in detail and
completed : 3,632 square miles of Cadastral or Field Survey on the scale of 32
inches and 16 inches = 1 mile, at an average rate per square acre of 10 annas
7 pies and 3 annas 3 pies, respectively, or Rs. 422-14-11 and Rs. 129-2-2
per square mile; 5,979 square miles on the scale of 4 inches — 1 mile,
at an average cost of Rs. 48-11-1 per square mile; 7,341 square miles on
scale 2 inches =1 mile, at Rs. 30-0-4 per square mile. In addition to the
above, 2,286 square miles of country were triangulated, and 5,076 square miles
traversed and surveyed in boundary, and plotted in advance, ready for the
detail Surveyors to fill in topography or fields, as required on taking the field
in 18756-76.”
16. In the Upper Circle (North-West Provinces) the Cadastral or « Field
‘adastral or Field Surveysin the North.West DY Field” Survey was on 16 inches to the
Provinces and Bengnl. mile, embraced 2,440 villages containing
1,904,038 ficlds of sizes, varying in differcnt districts from 1-85 acres to 0'6?.
of an acre, and the cost of survey per
. ) acre is 3 annas and 3 pies, or 3
pies less per acre than during the last season (1873-74). In the Lower
Cirele (Bengal), Shahabad District, the scale of survey being 32 inches to the
mile, 351 villages containing 484,806 ficlds (132,781 acres) were completed,

General results of the Revenue Surveys, 1874-75,

* (Contain 2,127.776 acves.
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the average size of fields heing only 0'2+\0f anha,cre, and the avemge'cost of
swyey 10 annas and 7 pies per acre.

16. The decrease in area surveyed by the Revenue Branch during 1874-75,

Squnre
miles.

* 1873.74.—Scalo 2 and 4
inches = 1 mile . =17,371
Cndastral 16 inches =1
mile ...= 2,630 Square
miles.
=19,901

1874-75.—Scale 2 and 4
inches = 1 mile ... =13,320
Cadastral 16 and 32 inches
= 1 mile .. = 3,532

=16,852

Decrease in 187475 .= 3,049

as compared with the previous season of
1873-74,* is equal to 3,049 square miles,
and this is due to the cessation of work in
the Bhawulpur State and in the Lakhim-
pur Hills (Assam), and the transfer of the
parties to other work on larger scales, the
completion of work in the Betul and
Bislaspur Districts, Central Provinces, and
the consequent transfer of two parties to
Cadastral Survey in the Azimgarh Dis-
trict, North-West Provinces, and Sha-
habad in Bengal.

17. The very high cost of the Cadas-
tral work in Shahabad, viz., Rs. 422-15
per square mile, or 10 annas 7 pies per acre, is due to the initiatory
season of such exceptional sort of work, and the exceedingly small size of
the unit, or field (average size 027 of an acre), insisted on by the Irrigation
Department, which necessitates the adoption of so large a scale as 32 inches =
1 mile for the survey, but even which seems to be declared to be insufficient for
certain small portions of the districts in Behar, for the purposes of the Irri-
gation Department. The requirements of the Irrigation Department, which
pays for the entire cost of the operations exclusive of our Imperial Budget,
must be carried out; and it is expected that, as further experience is met with,
the cost will annually diminish, though, of course, it cannot ever compare
with the results of the smaller-scale Uadastral Surveys as conducted in the
North-West Provinces,

18. In para. 13 of the last printed report, it was noticed that the in-
crease of Cadastral Surveys would diminish the general outturn, annually,
of the Revcnue Surveys, and further diminution of area and enhanced
average mileage cost must follow, consequent on the orders of Government
for the reduction of Revenue Survey Parties. Two parties have already been

absorbed, and two more are to follow on the completion of districts in hand.

19. The separate report of the Superintendents of Revenue Survey,
Upper and Lower Circles, furnishes further details connected with the working,
progress and cost of the Revenue Surveys.

20. In continuation of the statement given under para. 15 of the last
. . printed report, the aggregate results of the
Aggrogate resulls brought up to date. modern ’l‘npogmphicgi3 and Revenue Sur-

vey up to date are here shown—

Square Miles. Cost, Rs.
Total up to 1874 787,806 2,14,66,701
Add for 1875 ... 38,583 14,70,589
Total 826,389 2,29,37,290

21. The details of work completed in the Geographical, Compiling and
Engraving Branches will be found in
statements given in the appendix by
J. O. N. James, Esq., Assistant Surveyor
General in charge. Only the most important geographical maps and publi-
cations are here noticed.

22. Considerable additions up to date from surveys in progress have
been made tothe two general maps of India (without hills), scale 32 and 64
miles to the inch, which it is so important to push on with, and regarding
which my attention has Dbeen so closely divected.  The blanks on the Survey
of India are of course more conspicuons, in proportion to the largeness of the
scale employed ; these gaps it iy our chicf difficulty to fill up, with a view
to bringing out an carly edition. The Gl-mile map has been cut on the

Cartography.—Geographical and Miscellaneous
maps and compilations.
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copper, in four sections, to the full extent of the reliable materials. It is now
intended to make the necessary additions to this map from all existing geo-
graphical information of those parts of India which have not yet come under
regular survey, and this will be done on the stone, transfers from the copper
having been made for this purpose, so as to secure a preliminary outline edi-
tion of this map at the earliest practicable moment for various Government
purposes which are urgent.

23. The 32-mile map, in six sheets, is also a great desideratum, of 'which
two sheets are now ready for the engraver, and will be prosecuted as rapidly as
possible. The old sketch lithographed map of India on this scale s now
obsolete and ‘worn out, owing to the immense number of impressions taken
from the stone. It has served a capital purpose in its day.

24, Bengal, Behar, and Orissa—scale 16 miles = 1 inch, without hills,
corrccted to date and photozincographed as a preliminary edition. Adssem—
scale 16 miles = 1 inch, hoth with and without hills. The outline edition
has been photozincographed for immediate purposes.

25. Assam—scale 8 miles = 1 inch—sheets 1, 2, 4, and 5 corapiled and
drawn in outline. This map is in nine sheets and will be lithographed.

26. The Khanate of Khelat and Baluchistan—scale 16 miles = 1 inch—
outlines completed. This map has been compiled from the best availahle
information, at the request of the Government of India, Foreign Depart-
ment,

27. Materials have been furnished from recent surveys for the comple-
tion, up to margin of the Atlas Sheets engraving in England, No. 54,

Iodian Ablas Sheets full plate, 90 N.-E. and S8.-E; 91 N.

' E. and S8-E. Proofs of 71 N.-E. and

S.-E. received from England for completion of blanks, still await the

progress of survey in the district of Mandla. For sheets engraving in

India, drawings have been given to the

S B WS w1 engravers for portons of the plates noted

S.W.N.W.—53N.E. S. E—66 full plate—72 N, in the margin, representing the results

W.—938. E.and 8. W.—94.113, 119, 121, full of all the latest surveysup to date in

P VE X WS BSOS cam, Bengal, the Oontral Provinces

and 8. W. Khandesh, Kattywar, Guzerat, Bhawul-

pur Native State, Munipur Native State,

Rajputana and Central India. The work on some of these sheetsis exceed-

ingly heavy, while on others, only small additions to fill up to margins, or to

the extent of survey completed in 1875, have been made. The projections

for seventy-four new quarter plates have been completed; of these, thirty-four
have been cut on copper.

28. Standard sheets, as per margin, of the Khasi and Naga Hills Survey,
Nos. 43,76,77, 78, 80, Bl and 83 hills on two 0D the scale of 2 miles =1 inch, projected
sheets drawn by Lieutenant Woodthorpe, R. E. and completed with hills.

29. Of the old series of maps of the Ganjam and Orissa and Chota Nag-
pore Division Surveys, referred to in para. 26 of the last printed report, the
following have been completed.

30. Ganjam and Orissa Survey (old series), 1 mile = 1 inch, sheets Nos. 7, 11,
20, 21, 23, 25, 38, 44, 47, 49, 60, 61, and 85 drawn and completed in the Sur-
veyor General’s Officc; sheets Nos. 50, 51, 74, 76, 77, 55, 53, 78, 79, and %1
drawn and completed by No. 3 Topographical Party on the scale of 2 miles=1
inch ; sheets 26, 27, 28, and 29 drawn and completed in the Surveyor General’s
fo‘icc; total 23 sheets, on scale 1 mile=1 inch; 4 sheets on 2 miles =— 1
inch,

The whole series of these old surveys, comprising the labors of upwards of
twenty years by this party alone, is being
rapidly dealt with in this Office, and will,
through the agency of photozincography, soon be accomplished and published
for general use. _ Similar old originals of the Chota Nagpore Division Survey,
scale 1 mile = 1inch, sheets 5, 15 and 17, have likewise been finished in the same

See Index Map No. 3 Party in previous report.



manncr, and these complete the series of maps of this division, all of which are
now available.

31. The usual amount of miscellaneous map drawing, copying, examina-
tion and revision of proofs, coloring of printed maps, &ec., has also been accom-
plished, the great extent of the publishing department rendering the business
very severe.

32, The labors of the Drawing Department, to keep such an Engraving,
Photographic and Lithographic Establishment fully employed, have taxed the
encrgies of my assistants to the utmost. Under the continued able manage-
ment of Mr. James, these onerous duties have proceeded greatly to my satis-
faction, upholding, as they have done very fully, the credit of the Department
by the various and extensive publications issued. Mr. Baness, Chief Drafts-
man, and Mr. Chamarett, Geographical Examiner, both old Surveyors in the
Department, merit praise for steady and devoted interest to the progress of
geographical knowledge of India, which has advanced with such rapid strides
during the past quarter of a century.

33. Engraving Branch—Briefly, the outturn of work is as follows: chiefly
in plates of the Atlas of India no less
than 133 plates of sorts and sizes have been
in hand and advanced certain stages during the year. Plates2 N. E, 34 8. E,,
52 N. E. and 93 N. E. have been completed and published. Old full plates
b5, 58, 61, 75, 77, 80, 111, 112, writing recut. Hill work repaired on plates
26, 68, 61; additions and corrections made on plates 78, 102, 106, 115, 116.
Railways added, and small additions and corrections made on plates 40, 41, 42,
43, 44, 56, 68,

34. To the following old plates heavy additions are in progress from recent
surveys to complete blanks up to margins :—

Sheets of the Indian Atlas Engraving.

Sheets 17 and 31—portions of the Bhawalpur Native State.

» 67 and 88—portions of Oudh for Districts Kheri, Sooltanpur, Rai Bareilly and
Pertabgarh.

Sheet 73 —portions of District Chanda and the Aberi Zemindary, Central Provinces.
» 94—Bhadrachellum and Rokhapilly, Godavery Talooks.

Sheets IOZ] and 108—the Saora Hill Country, Vizagapatam Agency, Madras Presi-

ency.
Sheet 113—eastern half of the Hazaribagh District, Bengal.

» 119—western portion of Garo Hills District and part of Goalpara District,
Assam.

35. Of new quarter plates Nos. 52 S. E. and 105 8. W. have been com-
pleted in outlines only and published as a preliminary issue. Nos. 53 N, E. and
72 N. W. have also been completed in outline, and proofs are under examina-
tion.

36. In addition, 28 new quarter plates are in various stages of progress,
regarding which details arc given in the statement in the appendix showing
the progress of work in the Engraving Branch.

37. New cditions of a large number of the old full size (double elephant)
plates engraved in England by the late Mr. John Walker having been re-
quired, it was deemed absolutely necessary, owing to the damaged or worn
condition ot the plates, to have the writing recut, and in some cases the hill
ctching repaired hefore printing from.  Many of the old plates seem to have
been very seriously worn out by printing in England, and it is fortunate
we arc now in a position to look after them and repair all damages. This has
cntailed much additional labor and nceessarily delayed the progress on new
plates.

38. The map of India, 6:6 miles = 1 inch, in four scetions, has been completed
in outline, and names, from the actual re-
sults of survey up to 1875, and a transfer
taken to stone, on which all hlanks will he completed from the best available

sources, thus preserving the plates intact to receive the final geography of the
blanks whenever available.

Misccllaneous maps : engraving.
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39. The map of Sindh, scale 16 miles = 1 inch, is in progress, outlines cn-
graved, writing in hand far advanced. '

40. Heavy corrections to the map of Oudh, scale 16 miles = 1 inch, have
been necessary in consequence of the new system of spelling. This has now
heen completed.

41. A division map of the western districts of the Dacca Commissioner-
ship has been engraved in outline with names on the 16-mile scale and
printed for the Imperial Gazetteer.

42. Large additions and corrections, such as mew streets and buildings,
alterations along the river bank, , &c., are in progress on the four
copper plates of Simm’s plan of Calcutta, with the view of bringing it up to
date, and it is hoped that a complete edition of this most useful plan of the
Capital of India will be ready for issue, with all the latest improvements, by
the end of the now current year. A revised edition toa certain extent was
brought out in January of the present year.

43. During the year the amount of copper-plate printing executed is
as follows. As the plates are preserved
intact to the utmost extent possible and
impressions taken from stone, the amount of plate-printing is kept down.

Copper-plate printing.

Impressions printed . 12,333
Proofs laken 1,037
Transfers from plates 534

Total ... 13,904

44. Further advantage has been taken of the possession of the copper-

Seale 4 miles — 1 inch. plates in this office, as alluded to in

* Prosidency or 24-Pergunnshs District, Jes-  para. 36 of last report, by taking trans-

sore, Nudden, Moorshedabad, Rajshahi, l\‘Inldah. fers to the stone to produce sepamte
Pubuab, Bograh, Bhaugulpur, Patna and Cuttack. ey . . i

° district maps, with additions and correc-

tions made on the stone to date for the use of the local authorities. Eleven

districts in Bengal* have thus been completed and published by transfers to

stone from the copper-plates of the Indian Aflas and form very valuable

vecords. Five more districts are now in hand, and the whole series will very

shortly e provided for.
45. But the frequent changes made in the houndaries of districts and
their internal sub-divisions in Bengal,
Serious consequences of too frequent changes and the transfers and changes of districts,
of the external limits and internal sub-divisions e s . .
of districts. - sub-divisions, and police circles from
one Commissionership or District to an-
other, are a constant source of perplexity and delay to this Department,
causing the loss of much valuable time and labor, and seriously detracting
from the value of the publications. In many instances, scarcely is a new map of
a district or division ready for issue beforc itis declared incorrect in conse-
quence of such territorial changes, every one of which invalidates two dis-
trict maps.  To issue new and revised editions of such maps, both of divisions
and districts and on different scales, every year, is a very serious addition
to the labors of this Department, and one causing much confusion in the
geographical records.

46. The progress of work in the Engraviug Branch is most satisfactory
and encouraging, the results of the completed plates are of the highest value
and importance to the powers and requirements of a Geographical Office, and
the effects are more and morce developing themselves every year. 1 have
cvery reason to be well satisGed with the good ‘exertions of the S'upcrintﬂnd(-nt,
Mr. C. W. Coard, and his staff of Buropean Assistants. The native enoravers
have been kept steadily at work, and with the exception of a few of the y%ung(-r

apprentices all are employed on regular work of some sort and are making
excellent progress.



47. The ontturn of work in the Photographic Branch under the superin-
Photoraphic Branch tendence of Captain Waterhouse, Assist-
crograpie Branel ant Surveyor General, is given in the

following statement :—

Abstract of work performed in the Pholograpkic Branch of the Surveyor General’s Office from
1st January 1875 fo 31st December 1875,

Number PRINTS. Transfer Number
of No. of to zinc | Number of
MArs PHOTOGRAPHED. | Sections m'lgtét-ivc ——Collo- T or | of pulls. | complete ReMARES.
th‘ plates. type. Silver.| trans-| stone. copies.
Sheets. ype. ° fer.
Topographical Survey Maps 191 311 356 | 322 155 | 24,430 { 25,770
N 4,000 annstatic.
Rovenue Survey Maps .| 678 | L138| .. 4 (1128 | 331 | 41,000 | 3700 | { #0000
- 250 anastatic.
District Maps ... 4 14 14 91 4705 2,605 4 stone.
480 anaostatic.
General Maps ... 20 71 3 78 25 | 2,766 2,066 |4 210 zinco.
1 stone.
City and Cantonment Plans 36 119 101 a7 9,020 6,140 | 2 stone.
Miscellaneous ... 441 542 392 12,469 | 459 179 | 61,619 | 61,980 | 20 stone.
Annstatic Trunsfer a7
Proofs 1,813
Cadastral Maps, N, W. P, 486 | 1,144 . (1,198 508 | 19,450 | 10,050
Torar ...| 1,856 | 3,339 392 | 2,868 | 3,300 1,291 (155,693 | 142,371

48. One thousand eight hundred and fifty-six original subjects have been
reproduced by 1,264 transfers to zinc and 27 to stone, from which 142,371
coizplete copies of maps, plans, &c,, have been struck off; 2,868 silver prints
of various subjects, 704 carbon prints of convicts, and 392 photocollo-type
have been taken.

49, For the Quartermaster General’s Department 12,900 maps in sheets
and in cloth from the most recent survey for the Delhi Camp of Exercise were
printed on the scales of 4 inches and 2 inches to the mile. The importance
and value of this work was handsomely acknowledged in His Excellency the
Commander-in-Chief’s  letter No. 2109C., dated 16th February last, and
published by G. G. O. No. 203, dated 24th February idem, on the results
of the military operations at Dehli.

50. The increase of work in this branch has been very considerable, and
will be best understood from the following figures :—

Original subjects Tranafers to zine

reproduced. or etone.
In 1875 ... .. 1,856 1,264
» 1874 . ... 1,280 812
Increase during 1875 ... 576 452

51. The amount of printing executed is somewhat less, but this must
necessarily vary according to the number of impressions required of each map
or subject. Last year (1874) the demand was abnormal, and no less than
27,800 copies of various maps were specially printed for issue to local officials
employed on famine relief works.

52. The charts of the Marine Survey Department and Master Attendant’s
Department are now reproduced by photozincography, thus enabling these
departments to issuc the sheets immediately after survey with far greater
accuracy, speed, and economy than could be secured by any other method.

53. Carhon-printing by the autotype process for obtaining permanent
prints of lifc-convicts has heen successfully introduced and worked during the
cold season, and further experiments arc being made to ensure, if possible, the
working of the process during the summer season.

64. Captain Waterhouse’s report given in the appendix furnishes full
particulars in connection with all the details of work performed in the Photo-
graphic Branch. The utility of this branch of the Head Quarters Office for
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immediate and rapid preliminary publications becomes more apparent every
vear, and the demands on it are constantly increasing, but hitherto, und«?r the
continued able and energetic supervision of Captain J. Waterhouse, Assistant
Surveyor General in charge, it has proved equal to every emergent call for
new descriptions of work from all branches of the public service. The appli-
cations of photography in both science and art are so numerous and varied
that it is difficult to keep pace with all the requirements of the times, more
especially with a small and fully occupied establishment and the appliances
sanctioned only for the reproduction of maps, but Captain Waterhouse man.
ages to find time for trying new processes and developing the resources of: his
department to the utmost extent. ;

55. Under the orders of the Government of India, special arrangements
have lately been made for the reproduction of cadastral maps of the North-
West Provinces, and for which that Government contributes the nedessary
funds, which are granted in addition to the regular departmental budget
grant. These maps are very numerous, and during the past three years have
largely accumulated ; it was therefore absolutely necessary to supplement the
existing establishment and increase the printing machinery to clear arrears
and to provide for the publication of these maps, which are declared to
be of the greatest value to the Settlement as well as to the Irrigation Depart-
ment.

66. In the Lithographic Branch much useful work has been completed,
of a nature not suited to photographic
reproduction, and which would have
proved too expensive and tedious to engrave, or is not of a findl geographical
cli?racter enough to put on copper. Some of the most important are as
follows :—

57. Eastern Bengal—scale 8 miles = 1 inch—sheet 8. Western Bengal—
scale 8 miles = 1 inch—sheets 14, 18, 19, 20, thus completing the entire map
of lthe Bengal and Assam jurisdictions in twenty sheets on this useful
scale,

Lithographic Branch.

Moorshedabad District—scale 1 mile = 1 inch—sheets ... 5,8 10

Nowgog District do. do. ...5,6,7,9,10, 12

Chanda do. do. do. 15

Santhal Pergunnahs do. do. w.1,2,4,6,14, 16

Hooghly River Survey—scale 4 inches = to 1 mile—sheets. .. 1t017

District maps of Bengal by transfers from the 5 maps—scale 4 miles
plates of the Indian Atlas ... § =1 inch.

Sheets of the Indiau Atlas by transfers from the
copper-plates

Index map to illustrate the progress of topogra-Yy
} 6 maps.

} 4 quarter sheets.

phical surveys and the state of publication of
the standard sheets ., .

58. In addition to the ahove, no less than 145 miscellaneous maps, charts,
plans and diagrams have been completed by transfer drawings, or drawing on
stone, and printed for various Government Departments. A large amount of
chromo or color-printing and tinting from stone has also been executed, and by
the adoption of this method a considerable saving is effected in the charge for
hand-coloring, and superior style and accuracy ensured.

59. The following abstract shows the general nature and extent of the
work performed during 1875 in this branch, the details of which will be found
1ln th(i appendix given by Captain Waterhouse, in charge, likewise, of this
branch : —

I{New drawings executed on transfer paper 185
Maps, charts, plans, » ' on stone ... 22
(liatrrapms, &c”a P anc ¢ Color stones prepared ... 147
S | Subjects printed 472
[ _Complete copies, maps, &e., obtained o 193,449

Professional forms,
Departmental orders, lSheets of forms, &e., for type 2,171

headings and  foot- { Complete impressions 6
notes of maps, &e. s ! pressions . T 1099
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60. The total amount of printing of maps, charts, &c., accomplished by
the three printing establishmenfs attached to this office is as follows :—
Maps.
Copper-plate printing ... 12,333

Zincographic  ,, . v 142,371
Lithographic ,, .o 193,449

ToraL ... 348,153
The above is irrespective of the departmental forms, &c., and causes an ex-
tensive addition to the records of the office, the very large accumulation of
which has now been provided for by a suitable record-room built outside the
premises, of corrugated iron, by the Public Works Department, and which
answers very well, pending the contemplated erection of new offices on the
ground purchased by the Government for the purpose. _

61, During the past year the total issue of maps to all public depart-
ments on service free of charge, and to
the local agents for sale in Calcutta,
Madras, Bombay, the Central Provinces, Punjab, and North-West Provinces, is
as follows :—

Issue and sale of maps.

Copies of Value ot
maps, gelling price.

Rs.
To Government officials, dond fide on public service ... 27,044 32,982
To the Geographical Department, India Office, Lon-

don " . " . 2,045 4,240
To six local agents for sale to the public and local
service issues 4,763 6,927

—

34,752 44,149

62. The net proceeds of the maps sold by the six local agents during the
year 18756 amount to Rs. 3,607-10, which, as soon as realised from the agents,
will be deposited in the Treasury in accordance with previous practice.

63. Monies reaiised on Government account during the year, vide ac-
count current marked D in appendix, amounting to Rs. 5,274-5-9, have been
paid into the Treasury Branch of the Bank of Bengal, and the Bank’s receipts
have, without delay, been forwarded to the Comptroller General. No cash
balances are retained. No credit is derived hy this Department for the sums
realised by the sale of its maps, or for the labor and expense involved by the
issue of maps gratuitously to officials. In fact, every additional map pro-
duced by this Department involves the office in extra expense for coloring,
mounting, and binding, as well as despatching, in mecting the increasing calls
of the public service.

64. The business of the sale and issue of maps has grown to very serious
dimensions, which it is most difficult to meet, involving much correspondence
with persons all over India. The duties of the agents arc exceedingly trouble-
some and embarrassing, owing to the remarkable indefinitcness of the appli-
cations, and the commission on such small sums is declarcd not to be worth
the labor and risk entailed.

66. The several Topograpbical Survey Partics or executive establishments,
with details of the progress of each of the field operations for the scason
1874-70, are as follows : —



EXECUTIVE

W
ESTABLISHMENTS.

No. 1 TOPOGRAPHICAL PARTY.

GWALIOR AND CENTRAL INDIA SURVEY.
66. The index map of this party attached to the last report (season

Portions of Bhainsroragarh, Begum, and
Kuakhbera in Udeypur or Mewar ; of the Soubats
of Sitaman, Jawad, Neemuch, and Mandesor in
Sindhia’s territory; of Soubat Rampura in Hol-
kar's territory; of Sanjet in the Jaura State, and
steall portions of the States of Jhaldwir, Kota,
and Partebgarh, all within the Rajpuicre and

1873-74) clearly indicates the field of
operations for the Gwalior and Central
India Survey, and for the season under
review the work was continued west of the
meridian of 75 45’ and of the cantonment
of Neemuch through portions of the vari-

Central India Agencies. ous Native States noted in the margin.

67. The triangulation in advance of the detail survey was extended towards
the city of Udeypur and south of the operations of No. 7 party in Rajputana;
and an area of about 1,700 square miles was covered by 79 swcondary triangles
by observations at 30 stations, from which 192 points were trigonometrically
fixed and 145 elevations determined. The fixed points fumish an average of
1 to every 9 square miles of ground, and the elevations of 1 to every
112 square miles. Nearly the whole of this secondary triangulation is well
within the polygon of the “ Karachi or Western Longitudinal Series, Great
Trigonometrical Survey,” of which the station of Tana is the centre, and has
been fully tested by a proper junction with the great triangulation. The aver-
age linear error of the secondary triangulation 1s 2:2 inches per mile, a quan-
tity which is inappreciable on the scale of survey.

68. ToroeraPEY coMPLETED.—The detail survey covered an area of 3,073'3
square miles with-
in the square de-
gree No. X1 formed
by the parallels of
24° and 25’ and the
meridians of 75¢
and 759-45’, which
was duly tested by

Strength of Party and season’s outturn.

Lieutenant J. R. Hobday, Assistant Superin.
tendent, 4th grade, ...

square miles.
Captain Charles Strahan, R. E,, Deputy Superin- {besides triangulation and
25
Also large scale survey of
Ghagran Fort and Jhal-
Mr. H.J. B?]st, Surveyor, 1st grade, rejoined from furlough, 1st May 1875.
R. D. Farrell, ,, 4th - 85 Also triangulation.

Topography,
tendent, 3rd grade, in charge of party test routes.
52{ rapatan.
Leave on medical certifi-

» ”» .

» C. A.R. Scanlan, Asst. Surveyor, 1st grade 94 cate for 4 months the Executive Offi-

\ ;’V.jI.‘gorBelius, " 2nd ,, 426 ' cer, Ca P tain

" - J. W. Doran, " 2nd ,, 271

w C.T. Templeton, » d ,, 274 Charles Strahan,

« WM. Kelley, . 4th ,, 276 R. E., by 132} line-

. G. A, Knight, v 4th 279 ar m’llei of 4(3]1 ek

Sub-Surveyor A.Samad Khan ... 103 Died 16th April 1875, ; . EL.

. Jonla Pershad .. 291 routes, hesides in
" Abdul Subhan, returned from special duty with the Yarkhand sty examination

Mission, 28th January 1876,

" Al)rllllll Gufar 205 while the work was
" Girdhari Lall 246 1
S Mr. John Harris, " 56 in progress, and he

states that all the
work “is good and
. ] - trustworthy.” In
addition to this area on the 1-inch scale, the city and cantonments of
Jhitlrall)a‘tan and the Fort of Ghagran were surveyed on a scale of 6 inches
=1 mile.

69. In the southern portion of the country which came under survey
Captain Strahan states that the staple produce is opium; “it is plentifu]']),r
watered by small streams, but very little
u;c'ls'made ofbthe water, the only means
of irrigation being the ordinar
bucket drawn up by two bullocks ; wherev::r this can l?e used opiumy( popy, ,

3,073 Topography.

Total square miles

Description of country,

~r
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is cultivated.” Cereals are much neglected, and the prices of grain of all
sorts are very high. The ground in the morthern half of the season’s work
is peculiar, being formed of three distinct steppes; the first scarp rises from
the plains to a height of about 600 feet, in latitude 24° 30’, and the ground to
the north slopes gradually down to the Sunjali river; the second scarp rises
about latitude 24° 50" and falls towards the Bamni river; and a few miles
north of this occurs the third and highest scarp; these steppes are covered
with jungle and are very sparsely inhabited.

70. The height of the water level in the Chumbul river, at the ford of
Awhra or Aunra, {;:';‘;LETQ‘D 1 near the village of the same name, was deter-
mined and found tc be 1,249 feet above mean sea level. Forty-one miles lower
down, near the old fort of Chourassagarh,the height of the water level is
1,166 feet above sea, showing a fall of 83 feet in 41 miles, or very nearly
2 feet per mile. Much valuable and interesting information is contained in
the extract from Captain Charles Strahan’s narrative report, given in the
appendix.

71. The area of triangulation and topography completed is a good outturn
for the season, considering that the senior
Surveyor, Mr. H. J. Bolst, who obtained
turlough to Europe on medical certificatc i November 1873, did not rejoin

the party before May 1875 during the
* Leave on medical certificate from 1st Jamu-  recess, and that Mr. Scanlan, Assistant
ary to 30th April 1875. Surveyor, 1st grade, was in<apacitated by
illness from taking any share in field work for 4 months.* Sub-Surveyor Abdul
Samad Khan was also in ill-health and unable to render a full season’s work,
and I regret to add that, while the party was preparing to return to recess
quarters, he died at djmere on the 16th April 1875.
72. Captain Strahan reports in the highest terms on the ability with which
+ Passed the final professional exnmination in Lieutenant HObd{ly,‘l'. Assistant SuPerin-
July 1é75 and wns ;J’el'mn;]ently appointed from t?ndent’ 3rd grade, dlSCha‘rgEd all }:IIS du-
7th July 1875, vide Rev.enue,. Agricunlture, and tles, and I have every hope that this very
(llgalttl’er]ce i)so;ixrtment. Notification No. 503, dated promising officer will soon be flllly quali_
T AR fied in every branch of his profession. He
is now well able to take a leading part in the duties of an Assistant Executive.
Messrs. Scanlan and -Cornelius, Assistant Surveyors, are very favorably
mentioned by the Executive Officer and strongly recommended for promotion
to the higher grades, for which they have served the usually appointed
time.

73. During the current field season, the plane-table parties will continue
the topographical dclineation of the country west of the meridian of 76°, north

and south of Jawud and Neemuch, and

Programme for season 1875-76. the triangulation will be extended into

the eastern half of the degree sheet

XIII or up to longitude 73° 30°. The ground remaining for survey extending

to Mount Aboo and the borders of Pahlanpur and Mhyekanta and Rewakanta

of the Bombay Presidency now begins to be of a difficult nature,—much

broken up by small rugged features, jungle-clad, and very sparsely populated ;

provisions are dear and scarce; but I have full confidence in the Executive

Officer, and have no doubt that he will overcome all these obstacles to fair
progress with his usual judgment and skill.

Opinion on the season’s outturn.

No. 2 TOPOGRAPHICAL PARTY.

KHANDESH AND BOMBAY NATIVE STATES SURVEY.

74. In paragraph 83, page 11, of the printed report for 1873-74 the pro-

gramme of this party for the season under

Part of Khandesh. north of the Tapti river; report was fully described, and in accord-
of Holkar's territory, Mandlésar District; of R N

Rajpur and Ponsemal talooks of Barwaci, and  a0C€ With it twodetachmentswereformed—

dutached intermixed portions of Sindhin's terri-  the first and largest under I, ITorst, Esq.,

torv.— Dhar. Ali-Rajpur. Jabua, &c.. north of the Assistant Supm'intcndvnt in charge, to

Nerbudda river. . . . .
continue the detail operations in the
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north-eastern portio
Strength of party and outturn of work.

F. B. Girdlestone, Esq., Deputy Superintendent, 3rd grade, on furlough to Europe.

1,733 square miles of triangu-

. . lation, assisted by Messrs.

H. Horst, Bsq., Assistant Superintendent, 1st gradn,! Chew, Wyatt, and Wil-

i charge ... | son; also traversing for

L
1 of the Khandesh district along the Satpura range on the

1-inch scale, and
to prepare ground
immediately north
and south of the
Tapti river, both

L 2.incles scale survey. by traversing and
My. D. Atkinson, Surveyor, 2nd grade 1,642 sql;z\r? miles triangu* triangulatiou, for
ation. the 2 inches =
‘otal triangulation 3,375 square miles. ) 3 =
Total triangulatio G 1 mile survey
Topography. of the open and

Square miles, . I
Ir. R. W. Chew, Surveyor, 2nd grade 155 hlg‘llly cultivated
» o A “"lilson. » 2;'](1 » }g? country; the se-

» A, G, Wyalg, ' h ] B

w W 6 Bn)rcklcy, Assistant Surveyor, 3rd grade  131* cond detachmept,
. E. Graham, o » 4th o, g;ﬁl under the senior

Sub-Surveyor Sheik Omer e : VEeVOor r
W W B ¥, Rozavio 215 Surveyor, Mr. D.
" H. M. Holtham 185 Atkinson, to trian-
" » Churaman Lall w215 gulate north of

" . Lall Singh . e 75 T

" Hyderally . 200 the Nerbudda Dbe-
» Bupu Jadu 25 tween the parallels
2,138 of 74° and 75° in
=== Degree Sheet No. 7
The officer in charge, and Messrs. Chew, Wilson, and Wyatt, also completed a as shown in the

total of 251 linear miles of traversing, on the scale of 2 inches = lmile, in the
Khaudesh District.

* Three monthe’ privilege leave, from 4ih March 1875, on medical certificate.

75. The early part of the field season being exceedingly unfavorable for
work in the Satpura range, the .1st detachment commenced work close along
the northern bank of the Tapti river, in the vicinity of the large towns of
Chopra and Saoda, and here arrangements were also made for supplies, labor,
&e., for the plane-table parties to enter the hills later in the season, when the
health of the establishment was not likely to he seriously endangered. The
2nd detachment proceeded to the town of Burwani, in the Native State of the
same name, north of the Nerbudda river, and commenced work ly laying
out two quadrilaterals and five single triangles in connection with the Great
Triangulation of the Khanpisura and Singhi Meridional and Guzerat Longitu-
dinal Series. Considerable delay and difficulty was, it is reported, experienced
in carrying out this triangulation, in consequence of the station marks of the

Kandalwa Station, Singhi Series. Great Triangulation being “tf’el‘ly de-

Masabar Station, » stroyed at the places marginally noted,
and by obstructiveness on the part of the Bheels and the people in the
Ali-Rajpur, Jabua, and Jobat States.

76. The work accomplished by the party is as follows: Triangulation in
advance of topography 3,375 square
miles, within which area 744 points, or an
average of one to every 43 square miles, were fixed and 350 heights deter-
mined, giving an average of one height to every 8% square miles. In the
plains of Khandesh 251 linear miles of traversing on the 2-inch scale was
completed, by which 184 village triple-junction marks were fixed, and 1012
miles of traversing on the l.inch scale, to determine the position of boundar;r
pillars between Xhandesh and Holkar’s Nimar; and Khandesh and British
Nimar was also completed. Of final topography on the 1-inch scale, 2,13
squarc miles, chiefly in the Satpura range, of the most intricate and difficult
ground was completed, all of which was carefully tested by 208 linear miles of
check routes.

77. This outturn is very fair both as regards triangulation and final topo-
graphy, when considering the circumstances under which it had to be performed.

78. The ground topographically surveyed is situated between latitude i
longitude % embracing portions of the

. district of Khandesh, Native or Holkar’s
Nimar, and the State of Barwani. The Satpura range of hills extends
%)llltleo(ilgtllll(l)td (:r'Ll;ldﬂl[]ol:-leldireds 0’{ square miles within this tract are entirely uninha-

, gh t s ample evidence that the country must have been fairly
populated in former times.  'Wild animals abound. Tigers, leapards, panthers
bears, bison, and sambar deer are plentiful in the intef‘ior; but the sportsmzui

Index Map.

Season's outturn,

Deseription of country surveyed in detuil.
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. . ‘1 s . T llL] .
incurs serious risk in pursuing these dnimals' through high spear grass and
forest which covers the face of the country. The Surveyor, who has to visit
every nook and corner in such ground, with the object of tracing up the course
of streams or to reach some favorable point of view for the delineation of the
ground, is in constant danger and, in addition, is very liable to be prostrated by
fever. It was in this ground that one of the Assistant Surveyors of this
party, My, W, C. Barckley, in the month of March last, while in the execution

“de lottor cemme. Aeticalbure. an _of his duty, was suddenly attacked by
nn:-cehi)luptxt\(;'ltlllt:l)t[,hi\lgl l7ol§0¢hd:\tz(llht1-if'.li‘ 80?:;21' two beﬂl’S, ﬁne of which he shot dead, and
1875. wounded the other; curiosity prompted
him to go forward too near to the wounded animal, when the infuriated brute
rushed on him, inflicting terrible laccration of the face and various other
ugly wounds, from the effects of which he has not yet nearly recovered. The
Assistant Surveyor, however, by his admirable pluck and good constitution, is,
I am happy to state, after severe suffering, in a fair way towards recovery,
although lLe is of course disfigured for life. IIe has been brought to Calcutta
for the sake of medical skill and attention, which he has been fortunate enough
to find in a very eminent degree in the General Hospital at this place.

79. A little later in the season another plane-tabler’s party, while resting
near a stream, was attacked by a bear, and the Bheel guide so severely wounded
that he died soon after. The solitary bison inhabiting these hills is deseribed as
very fierce and vindictive ; he stands motionless in some shady spot hidden by
long grass, and many are the victims annually, amongst travellers, gum collect-
ors and wood or grass cutters, to his blind fury as he rushes on them and gores
or tramples them to death.

80. The only village of any importance is Pal or Paltuppa, latitude 21° 21
30", longitude 75° 56" 27", on the left bank of the Suka river, in a valley of
the Satpuras, which, the Executive Officer states, is now heing re-inhabited. The
Aner river flows through the main valley of the Satpuras due west for 36
miles, after which it turns to the south and flows into the Tapti river. The
Beda, Kundi Deb, and Goi streams flow northwards into the Nerbudda ; the
Arnawali stream takes a south-east course and falls into the Tapti near the
town of Sherpur. The principal passes are the Gaolanghati, elevation 1,900
feet above sea, practicable for carts and laden camels; the Gadarghati, about
2,000 feet above sea, on the rond from Chopra to Khargun, only practicable
for bullocks and camels ; and the Rupgarh pass, elevation about 1,800 feet,
between Dhoulid and Dhulkot, practicable for carts and camels.

81. Inthe ground triangulated north of the Nerbudda, the Surveyor states
that ¢ teak is plentiful, but of stunted growth, in consequence of the Bheels
mutilating the trees and so rendering them useless for timber. Logs of sissu
are carricd both to the coast and to Dhar.  About ten miles west of Barwani
the Nerbudda, at an clevation of about 400 feet, enters the gorge formed by
the approach of the two ranges, Vindhia and Satpura. The gorge must he
more than 30 miles in length.”

82. The Assistant Superintendent in charge, Mr. H. Horst, has, with
much labor and tact, brought a diffieult scason’s work to a successful termination,
for which be is entitled to commendation. Messrs Chew, A. J. Wilson, A. G.
Wryatt, and W. C. Barckley, also Sub-surveyor Sheikh Omer, are reported by
Mr. Horst as having rendered him good aid, and to have performed the duty
entrusted to them under many difficulties in a satisfactory manner.

3. During the ensuing season the trinngulation in advance will be chiefly,
in Degrec Sheet VIII, to preparec the
ground between the Tapti and Nerbudda
rivers, west of longitude 71°50° and to 74°. The topographical delineation
of the ground triangulated during the season under review, north of the
Nerbudda, in the Native States of Ali-Rajpur, Jabua, Dhar, Barwani, and
detached portions of Holkar’s territory, together with a portion of Khandesh,
extending to the cast and west of the Great Indian Peninsular Railway,
near Bhosawul station, will he completed, and the traversing continued on
the 2-inch scale in the plains of Khandesh in continuation of the work already
completed.

%4. The party, it will be observed, has still to work in two detachments in
totally dissimilar styles of work, on the hills and on the plains, at convenient
and safe scasons of the year, and the difficulties of making proper arrange-

Programme for the ficld season of 1875-76.
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ments for maintaining communicati(lx'ﬁwith the detail surveyors and superin-
tending the work are not of an easy character. The operations arc of a
complicated character, requiring skill and forethought, and there is very much
still remaining to be done of a costly nature in a part of the country where
wages and all charges are much higher than on this side of India.

85. The tract now under treafment by this establishmént of the Bombay
Native States between the Tapti and the Nerbudda has never before been
attempted to be properly delineated, and it will fill up absolute gaps in the
acograpby of India which have existed throughout British rule.

No. 3 TOPOGRAPHICAL PARTY.

CENTRAL PROVINCES, AND VIZAGAPATAM AGENCY SURVEY.

86. The scale of this survey, for the reasons assigned in page 13, paragraph

93, of the report for 1873-74, has been re-

_Pa\jt of the Bustar St.m:, ]in tzlle CeRtI;n]l-Pr'olj duced from the 1 inch tO‘ % inch or 2

siess awd of the Tmpe, Golgond sd Babepi ol 1 imehs scale, whicls is sufficient for

Presidency. the wild and unpopulated nature of the

country and essentially necessary with

the view to getting over the ground quicker, and the preservation of health
and life of the persons employed in its delineation.

7. The programme for the season was to complete the topography of the

extreme southern

Strength of party and scason’s outturn. portions of the Vi-
Trigpeniion  gagapatam Agency
q miles. < -
Cnpf'iqlix"c'llxxr}-r(; Holdich, R.E., Assistant Superintendent, Ist grade, 2,080 an?l Bustar State,
M. J. l[ax';ur, Surveyor, 2nd grade 2,052% as  given 1n the
margin, joining on
2 Tio °

Totan o 513 to the Upper Go-
Teeranhy davery  districts;
o5 A e S — S, mile. and to extend the

Mr. J. A. May, Survcyor, 4th grade 2 5 1
.+ F. Adowms, ditto ° 473 tuangu]atlonalqng
» T. L. M. Claudius, Assistant Surveyor, 1st grade 457 the western POI‘thn

o A, Cooper, “ d 406
. G. Vanderbeck, . 4th 378 of 13].10 Bustar State
w D Campbell, " 4th 392 towards the eastern
. W. F. Pettigrew, ditto, on medical leave to Europe limits of the Ahi-
o ri zemindary of
Torar - 2534 ary

—_— Chanda  district
* BIr. J. Harper, on return to recess quarters, died on the 23rd Jure. and the southern

o boundary of the
district of Raepur, in the Central Provinces.

88. The topography obtained covers an area of 2,534 square miles, and
conneets the previous work of this party with that of the Hyderabad Survey
along the eastern boundary of the Upper Godavery districts of Rakapiii’
Bhadrachelam, and Cherla, thus filling up another portion of what has Litherto
been a totally unvisited and unknown tract in all maps of India.

89. Captain Holdich expresses a very favorable opinion on the general
accuracy of the detail survey, which, as far as possible, was tested by him both
by short traverses and én sitw cxamination ; and also on the style in which the
several assistants have dclineated the principal features of the ground on the
reduced seale,—a most difficult task, considering its inhospitable, rugged, and
forest-clad nature. The fair standard maps of the season fully bear out this
opinion and show a marked improvement on those of previous years.

90. The season’s triangulation covers an area of 5,132 square miles
Observations were taken at 47 stations, by which the positions of 277 points and
157 clevations were trigonometrically determined. The hardships and exposure
to which hoth Captain Holdich and Mr. Harper were subjected in conducting
this triangulation seriously affected their health, and I greatly regret to add
that, soon after his return to recess quarters—very late in the geason—Mr

t T'ide leter to Revenue, Agriculture, and Com- IIaI'Pel' was Complete]y prostrated an(i
nu:‘:‘@ Department No. C':.z, dated  20th August dled on the 23rd June 1876.+ Mr. Harper
1875. 1s a serious loss and very much regretted.
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91. The total outturn of Wor]’i,6 considering the peculiarly unfavorable
nature of the country and short duration
of the field season (4 months only), is
very creditable to all concerned ; more could not be expected even under more
promising circumstances in so short a time. These results were apparent to
me when I had thé opportunity of examining the ficld sections in the Exe-
cutive Officer’s office.

92. A full deseription of the ground topographically surveyed this season
was given in the appendix of the last re-
port, page 37, to which may be added the
following notes:—*The Bailadila range, running north and south, rises to a
height, at its southern extremity at Nandiraj, of about 4,000 feet above the
sea level, and forms the step from the general platean of Jeypur and Bustar
to the plains of the Godavery basin below. Tle hills themselves, being bave
of jungle at the summit, were easy to survey, though excessively difficult to
move about on from their inconceivable ruggedness of surface. The sides
and slopes are clothed with dense jungle, including bamboos and cane-brakes.
There are no villages on the range, and few within reach of its foot, and from
the foot of the hills eastward stretches away a broken hilly district, about
even with the general level of the plateau. Perhaps the chief feature of
interest about this part of Bustar is the amount of teak timber in the
forests. Teak trees of great size and girth are common on all the small hills
below the Bailadila range eastwards.”

93. Of the ground triangulated south of the Indrawutti river, a very com.
plete description, together with much other interesting information, is given in
the extract from Captain Holdich’s report in the appendix. Of the Bhopalpat-
nam talook, or district, in the State of Bustar, Captain Holdich states :—

* Bhopalpatnam is on the low level of the Godavery valley, only a few hundred feet above
sea ; but it is the most civilised part of Bustar I bave yet passed through. Villages are large,
if not plentiful, and supplies easily procuarable. All the cultivation of Bustar scems centred
in Bhopalpatnam.”

94. Of the Kootroo talook, which lies between Bhopalpatnam and the
Indrawutti river, he remarks as follows:—

“ It possesses the same monotonous characteristics of jungle and grass, interspersed with a
confusion of irregular but picturesque lills, possessing no apparent continuous system. The
general level of this distridt is high, being about 1,000 fect above the sea level, with some of
the more defined peaks and hills rising to above 2,000 fect in altitude. Were it not for the
deadly monotony of color and the depressing effect of one vast unending sea of jungle, the
scenery in many parts would be grand. The Indrawutti itself is a beautiful river, every mile
of its course presenting picturesque effects in a variety unequalled by any river south of the
Himalayas that I have secn in India.”

95. Monuments—¢ Menhirs”—raised in memory of the dead along the sides
of roads, were found throughout the country, and are deseribed as upright stones,
very similar to tombstones, only varying according to the nature of the stone
uscd ; they are not carved or shaped in outline and are of all sizes and shapes ;
some seen were 10 or 11 feet high; but when of this size were always of thin
slabs of sandstone.

96G. The whole eastern basin of the Godavery abounds in game. Tigers are
plentiful in the Rampa hills and low country about Beji and Yechnagonda,
* where villages are constantly deserted on account of tlieir depredations.”  1In
the Rampa and Bailadila hills, and in the hills bordering the Indrawutti from
Bhopalpatnam to Bhamagarh, hison, in herds, are found. Snakes are plentiful,
and there are scveral large varicties in the jungles in addition to the boa-
constrictor.

97. The only exports of the country are gall-nuts, skins, and horns; near
the rivers the prinecipal trade is in timber. The imports arc chiefly rice and salt.

98. There still remains an area of only 1,030 square miles between latitude
hons, longitude 275 to be triangnlated, and
about 6,500 square miles for topographical
delineation in Western Bustar, as shown in the index map given in the last
report, to establish a junction with the completed work of the Revenue Survey
in the district of Raipur and the Ahiri zemindary of district Chanda, and to
complete all the work allotted to this party. Of this, it is expected that the

Opinion on tho season's outturn of work,

Description of country.

Future operations.
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arca to be triangulated, and some 3,500 5%1'131'0 miles of ‘ropngmphy south of the
Indrawutti rviver, will be completed during 1875-76, lcaving only about
3,000 square miles of topography north ol the Indrawutti for the season
1876-77, and 1 look forward with considerable anxicty to the termination of
our labors in this part of the country, where the health and hvcs.of S0 many
able and valuable members of this department have heen lost during the past
twenty-five ycars. ) )

99. The party was inspeeted by myself at Ootacamund in May last, and it
aftords me great pleasure to record my appreciation of the services rendered
who, though suftering from the ill-effects of the
terrible climate, has most zealously and ably brought to a successful termina-

by Captain Holdich, R.E.,

tion lhis second season’s work in this very diflicult country.

All the surveyors

and assistants under him have given perfect satisfaction. Messrs. May, Adams,
and Claudius, the senior hands of the party, have for many years past rendered

good service under very trying circumstances.

Mr. Adams is strongly recom-

mended for promotion, to which he is also entitled by length of service in his
present grade; but I regret there is no vacancy at the present moment.

100. All the assistants have suifered much from fever, and have only re-
covered and been able to renew their labors in the field by the circumstance of re-
pairing to the hills to recruit strength during the recess. My presence with the
party was beneficial, in devising the future programme for the next two seasons,
with the necessary arrangements for keeping up proper communications so as
to ensure the completion of the entire tract of country allotted for survey to
this the oldest-established topographical party within the time specified.

101. Mr. J. McCay, 3rd grade Assistant Surveyor, was transterred from
No. 6 Khasia and Garo party, to fill the vacarcy caused by Mr. Harper’s death,
as it is absolutely nccessary that the strength of the party should be maintained
to secure the completion of all the area remaining for survey by the close of the
season 1876-77.

No. 4 TOPOGRAPHICAL PARTY.

. NORTII-EASTERN DIVISION, CENTRAL PROVINCES SURVEY.

102. The programme of this party for the season was to complete the trian-
The Pandaria and Kawarda zemindaries of glﬂatlon of the southern portion of the

district Belaspur, Tehsils Mandla and Rawgarh
of district Mandla, and the castern portion of the
Balaghat distvict of the Central Provinces.

Balaghat district, on the borders of Bhun-
dara and Seonee, and the topography of the
soutli-east part of district Mandla on the

horders of Raepur, and of the Pandaria and Kawarda estates or zemindaries

in district Belas

4 inches=1 mile.
103. SeasoN’s OurTURN:—In addition to the triangulation in the southern

Livutenant-Colonel G. C. Depree, S.C.,

Strength of party and season’s oulturn.

Superintendent, 1st grade, in charge

Mvr. G. A. McGill, Surve
. Vanderputt
- James, Assistant Surveyor, 1st grade
. AL Barker
oI HL Wilson
« G L. Flewming

Sub-Surveyor
“
"

.

* Mr. McQill aleo completed 175 linear miles of traversing £

an arca of about 800 square miles was cover

”

M. S, Dutt
Eusuf Sharill
Imam Sharilt
Shere Shak
Atma Sing,

yor, 2nd grade
3rd

2nd
3rd
4th

Deputy }

800 square miles triangulation,

215 linewr miles cheele vroute.

Forest reserve

Topogr: g
pography. survey 4 inches

8q. miles, =1 mile

109 &471%
161 4096
272 961
215 1732
213 12:30
146 11:03
191 32:52
175 52'08

. 289 1255
224 320
138 419
2,193 20137

r Lhe Forest Reserve Survey,

pur; also the forest reserves in Mandla, on the larger scale of

portion of the Bala-
ghat distriet, it was
necessary to trian-
gulate closely two
small valleys in
the centre of the
Mandla distriet,
and to connect, the
large scale travers-
ing of forest re-
serves  with the
triangulation; all
this was satisfac-
torily accomplish-
ed. Obscrvations
were taken at 34
statious, by which

ed with 136 points, and the cleva-
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tions of 77 points determined, which were fairly distributed on hill tops, plains
and valleys, soas to afford bench or obligatory marks in every part of the
country, giving an average of 1 point to every 6 square miles, and one
height to every 104 square miles of ground. 'Lopography was obtained for
2,193 square miles of country, within whieh 201-37 square miles, or 128,877
acres of forest reserve lands, were surveyed on a scale of 4 inches=1 mile.
During the cowrse of the detail survey, all village tri-junction marks were
entered on the ficld sheets, and have also been given on the tair standavd maps.
Liceutenant-Colonel Depree, Deputy Superintendent, in charge, having fur-
nished all the triangulation remaining to be done, examined the plane-tables by
no less than 245 linear miles of check routes, in addition to in sife examination,
and deelares that he is well pleased with the results, which is highly satis-
Tactory.

104, Of the ground triangulated in the Balaghat district, Lieutenant-
Colonel Depree reports that
““it is more thinly inhabited, impracticable, and wild, than any I have before met with.  Until
the grass is burnt off the tace of the eountry, the natives do not enter certain parts at all.
Nothing whatever was known of this tract of country before.”

105. The forest reserves completed are those of Jagamandel, Motinala, North
Phen, South Phen, Kulikapa, and portions
of Topla and Banjar valley.

106. The Pandaria estate or zemindary, in district Belaspur, completed
during the season, has an area of 483
square miles, and it contains 340 villages,

Forest reserves.

Avea of the Pandaria estate, district Belaspur.

in which are a total of 8,691 houses.

107. A fair outturn of work has been accomplished, and the whole rendered,
as usual, in excellent time and in approved
) style. The ground for the most part was
extremely difficult, and the large scale survey of scattered forest reserves ne-
cessitated special arrangements, by which the time for the regular )-inch scale
survey was somewhat curtailed. Tt was, moreover, not advisable to keep the
assistants out too late in such exceptional parts of the country.

108. No more triangulation in advance of details remains to be done in the
area allotted to this party, to connect with

ok all the surrounding previously completed
Revenue Surveys in the Central Proviuces; but it will be neeessary to supple-
ment the minor triangulation of former seasons by a few additional points
here and there in intricate ground, to facilitate the progress of detail surveying
during the course of its cxecution. ‘T'he Topla, Banjar valley, and Bareila
reserves will be taken up and completed on the 4-inch scale, and the topogra-
phical delineation of the western portion of the district of Mandla, and the
novthern half of the Balaghat district, will be completed ; in all, about 2,200
square miles in Degree Sheets VI, VIT, and VIIL

109. There will then be left only about 1,250 square miles of topography
to finish during the following season 1876-77, and the party will be reduced in
strength accordingly to deal with this small avea; after completing which, to
meet the orders of Government for the reduction of the departmental esti-
mates, it must be absorbed.

. 110. With this and the small remaining area in Bustar, on the Indrawutti
river, to be exceuted by No. 3 party, the whole of the Central Provinces will
have heen brought to a satisfactory conclusion, and eftected within the last 20
years by the Topographical and Revenue Surveys conjointly. Looking to the
variety and nature of the several districts and States .composing this jurisdic-
tion, amounting to about 111,000 square miles territory, almost equivalent to
the area of Great Britain and Treland, it is a matter for great congratulation.

_ 111. Licutenant-Coloncl Depree, Deputy Superintendent, in charge, con-
tinues to maintain the efficicncy of the party in cvery respeet, and his able and
cconomical management deserves special mention. The several surveyors and
assistants have given equal satisfaction. The senior Surveyor, Mr. McGill,
held temporary charge of the party during the Deputy Superintendent’s
absence on  privilege leave for three*
L months, bronght up the office work, and
conducted it into the field entirely to my satisfaction,

Opinion on the season's work.

Programme for scason 1875.76.

* August to November.
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112. Mr. J. A. Barker, Assistant JSﬁ?‘veyor, 2nd grade, was transferred to
No. b party trom 1st October 1875, in order to meet a pressurc for greater
progress in that survey.

113. Messrs. McGill and Barker have served in their present grades since
January and October 1871, respectively, and are consequently cntitled to
prowotion by length of departmental service, and admitted good and efficient
services rendered in the field ; but I regret that the state of the department at
present does not admit of their advancement to the next higher grades.

No. 5 TOPOGRAPHICAL PARTY.
BHOPAL AND MALWA SURVEY.

114. As explained in paragraph 118 of the last printed report, the operations
¢ the Kalia Khera N . for the season under review were intended

Part of the Kalia era Nizamut in Bhopal, . 3 .
portions of the Soubats of Augur, Ujain, Shaje- to extend thlough I)OlthIlS of Deglge
Danpur, and_Indore, in Holkar's territory, and Sheets ].V, V, VII, and VIII, as shown in
sortions of Dewas, Rojgarh, Narsingarh, and Kil- i X m n . : 3
o tive. States.inthe Coutral India. and the lndﬁt ap, a _d' embraced portions of
Rujputana Agencies. the scveral Native States marginally
noted. The party changed hands by the
ieparture on furlough of Captain Riddell, and the substitution of Captain

¥ilmer, Assistant Superintendent, in his place.

115. The triangulation was extended through the eastern half of DegreeSheets
VII and VIII,

Strength of'party and scason’s outlurn, latitude 22 1 .
Ca ain R. V. Riddell, R.E., Deputy Superintendent, 2nd grade—On leave to Europe. ati lf_ne Hoe? ongl-
Trinogulation. tude Z 2 round In-

Sq. wiles, 76 0’. .
Captain J. R. Wilmer, Assistant Superintendent. 1st grade, in( 2,050; also trian- dore, U,]alll, &C.,

v gulation of rorin o S
charge Dewas wiey, COVEring an orea
1335; ditto of Of 8,380  square
M. C. F. Hamer, Assistant Suvveyor, lst grade iarsmg:n‘hd, miles by observa-
ugur an : .
Mehidpur - tions at 54{ stations,
. _ cities. from which 371
oTL - 3,385 positions were
T:\)B?r_‘:ﬁ\!\y. ﬁxed, and 371
Mr. E. A. Wainright, Assistant Surveyor, 2nd grade ~qi-).t'ﬁnt; o he]ghts triqonome-
" H.T Kitchen, ditto - 285 ricallvdetermi
o W. H. Lilley, 3rd grade TS tf-“_-a Llydetermined,
o 4 G My, » an .. les §lviNg on an aver-
. A. Kitchen, ’ 4th . 288 age 1 point aw
% T Dawnes, . ah o2 ho'o,htl for and 1
" G- R. Copping, . ath . 242 ag or every
Sub-Surveyor Prem Raj... w7 9 square miles of
. Abdur Ralim o217 3 ri
" Gn_b:n"lan Dass ”. 117 COI.lDtl.y. 1 lali.lg.LI-
Shib Cliavan, Probationer—under iustruction .. - lation for the cities
— of Narsingar
Torar - 2,237 ingarh,

Dewas, Augur,and

In addition to above, 1871 linear miles were run of check routes, Mr. Wainrie ‘.M:ehld pur, for a
and Sub-Smivevor Gobardan Das leted he 1 i o ! ,
nd Sub-Swmveyor G i uss completed a survey on the 12-inch scale of Nur-  surve of th
siugarh city. Sub-Sprveyor Prem Ra Yeted t ils of city ol y o
singach ci y 1 Ra) completed the detnils of the city of Sehor on places, on a scale

. ' . of 12 inches=1
mile, was also finished. The topograply of 2,237 square miles of ground was
obtained in the south-west quarter of Degree Sheet V, and the north-west
(\an?m ofl D(if_:rc_e Sheet IV, in the Narlada, in Kalia Khera of Blopal, and in
Narsingarh, a : ¢ i i [ :
\ arsingarh, all of which was duly tested by 1873 linear miles of check routes and
;,_\n.lmm.\tmn lt"’ lsttn1 by the officer in charge and his senior assistant, and found
o be accurately delineated. The sur i sing

y survey of the city of Narsingarh, and the

city and cantonment of Schor, was completed.

116. The ground surveyed in detail this seas i
116, The ' , . son has been fully deseribed i
;]‘1( 16!)01.ts of previous years, the party prosecuting its operations);vstcmzltt)iec(fillw
Ql on;x1 east to west through the Blopal State, north of the Nerbudda river "m'd
south of the parallel of 24°, whicl is the limit of No. 1 party. A few a&di-
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tional notes from Captain Wilmer’s nég‘atlve are given in the appendix. He
states also :—

“The country triangulated was uninteresting, being very flat, with isolated, low, flat lnlls,
patches of jungle here and there, but frencmlly cultivated thmuwhout Opmm is the chieft
produet abount these parts; other grains are grown, but in small qn.mtmes Wheat is very
expensive, the average price bemrr 11 seers for the rupee. Wherever there is cultivation, the
black eotton soil plev'uls Near the peak of Singarchuori (2,218 feet above sea) the scarps of
the Vindhin range are bold and well- defined, and the hills are covered with forest., During
;ho];xlmnths of October and November fever is prevalent, but after this the country is Lmlv
walthy

117. The party is stated to have suffered greatly from fever at the com-
mencement of the season.

118. The outturn of triangulation and topography is very good, and all the
work has heen carefully tested and is
fully approved. Captain Wilmer, in this
the first year of his charge of the party, has furnished the best proofs of his
ability as an executive officer, for which he always gave high promise; and it
affords me much satisfaction to add that, in addition to his other excellent
qualities, he ]ns observed the strictest economy in all the expendlture connected
with the season’s operations.

119. Captain Wilmer reports in very satisfactory terms on the good
services of his assistants, and especmlly
acknowledges the efficient aid rendered,
both during the field and recess seasons, by Mr. C. . Hamer, his senior Assistant
Surveyor, who has been strongly recommended for promotion, being senior of his
grade, both by Captain Riddell and the officer at present in charge. Mr. Wain-
right and Mr. Lilley, having both served the prescribed periods in theiv respective
grades, are recommended for promotion, which, I much regret, cannot be
accorded to either of the above assistants in the present unfortunate state of
the department.

120. The programme for the season 1875-76 is as follows :—The completion
of triangulation from the Nerbudda north-
wards up to latitude 23° 30" between the
mendnns of 76° and 77° so as to prepare for fopography all the ground in the
southern half of Degree Sheet IV, and all in Degree Sheet VI. Tlle detail survey
to be taken up of the fiorth-west quarter of Degree Sheet 1V, south-east quarter of
Degree sheet VII, and the north-east quarter of Degree Sheet VIII, or for the
country between latitude 22 longitude E 2 and Jatitade ey lonmtude .

121. This will have the effect ofsqu'lrmg upall the work along the Ncrbudda
river, up to a little beyond the meridian of Indore and Cjain, and will complete
about half the area assigned to the Bhopal and Malwa Survey, which it is
most desirable to push on with.

122. For this purpose, an Assistant Superintendent, Licutenant Gore, R.E.,
has been posted to this party, having
been transferred from the Great Trigono-
metrical Survey, in order to relieve the estimates of that branch. Mv.
Barker, Assistant vaovm, 9nd grade, was likewise transferred from No 4
party, from which his services could be well spared, in order to effect greater
pmmmq in Bhopal during the current season.

123. Tt is very 01nt|f\ ing to record that the most effective and ready
assistance has bheen throuolmnt Tendered by the Political Agent and by the
Bhopal Native State, for which our obligations are due. Her Iighness the
Bezum has been duly supplied with all maps and plans as published, and she
las greatly appreciated the excellent large plan of her capital city.

Opinion on the season’s outturn of work.

Qood services of assistants.

Programme for the next ficld season.

Additions to the strength of the party.

No. 6 TOPOGRAPHICAL PARTY.
KHASIA, GARO, AND NAGA TILLS SURVEY.

;121 Aswascxplained in paragraph 134 of the last report, this party for the
Naga ITills, south of the district of Sibsagarin  SCASOND under revicw was f‘nll)loyed in three
Assam. separate detachments.
125. The first, under Major Godwin-Austen, accompanied the Daphla
military expedition against the tribes on the northern frontier of Assam, and the
operations of this detachment will be separately revicwed.
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126. The second detachment, under (!aptain Badgley, and the third, uYnder
Lieutenant Wood-

Strength of party and season’s outturn. thorpe, R.E., were

"| employed in the
Topography. Trisngulatlon. EasternNaga.Hills.
So. mil | south of the 8ib-
q. miies. . . .
Captain W, F. Badgley, Deputy Superintendent, 3rd grade 657 | 792 square sagar district, ex

Lieutenant R. G. Woodthorpe, R.E., Assistant Superin- miles by tending fr9m the
“tendent, 2ud grade w| 1807 | Captainl Poyang river on

Badgle
Mr. A. W. Chenuell, Assistant Surveyor, 1st grade ... and > Mr. th}a . west to the
Chennell.| Dihing on the east,
,» J. McCay, » 3rd | LOEE and the work per-
Square miles 3,239 792 formed by these
Overlaps and margine .. 1,075 two detachments
New area mapped 2,164 |squaremiles w;].l be now treated

ol.

127. Under the
orders of the local
Government it was arranged that Captain W. F. Badgley, Deputy Superin-
tendent, assisted by Mr. A. W. Chennell, Assistant Surveyor, with Lieutenant
Holcombe as Political Officer, should enter the Eastern Naga Hills from
Jaipur and work down in a south-westerly direction to meet the detachment
u~der Lieutenant R. G. Woodthorpe, R.E., Assistant Superintendent,
a isted by Mr. J. McCay, Assistant Surveyor, and accompanied by Captain
J hn Butler, Political Agent, Naga Hills, which was to enter the hills
f om Golaghat and work north-eastward to meet Captain Badgley. This pro-
( tamme was adopted with the object of securing the exploration and survey
f all the hill-country inhabited by the Eastern Naga tribes between the

reridians of 94° and 959 30’ and between the Patkoi range and the district of
ibsagar.
1g28. Captain Badgley was instructed to start his triangulation from a side
of the Assam Valley Series, Great Trigono-
metrical Survey, in the vicinity of Sib-
sagar, and to triangulate into the hills immediately to the south and east, with
a view to obtain a good basis for the topography, and to connect work in the
South Luckhimpoor hills, east of the Dihing River, executed by Captain
Samuells of the Revenue Survey during a previous season. This he succeeded
in doing, assisted by Mr. Chennell, in a very satisfactory manuner, and had
secured 792 square miles of triangulation and 657 square miles of topography
up to the 2nd February 1875, on which date the party was suddenly attacked
by Nagas from the villages of Sanua and
Ninu, assisted by others from the village
of Noka, who entered the camp very early
in the morning, under the pretence of furnishing supplies, and treacherously
murdered Lieutenant Holcombe, Political Officer, and eighty natives, besides
severely wounding, in the space of a few minutes, Captain Badgley and fifty-
one men, of whom some died "erwards. .

129. The party numbered 2 officers and 1956 men ; of these 1 officer was
) . killed, 1 severely wounded, 80 men killed
ddef’};&:t%i b\t-?m r(;‘,ro;g;g'ment in letter No. 351, and 51 wounded, of wl}om some died short-
No. 67F., dated Tot June 1875. ly after.* It was entirely due to Captain
) ) Badgley’s fortitude and presence of mind,
un(}er very trying circumstances, and while suffering from no less than four
serious flesh wounds—received in personal combat with several Nagas, two of
whom he killed—that the remnant of the party, carrying the dying and
wounded, werc extricated from these hills and brought safely to the station of
Jaipur, where medical aid was obtained on the 7th February. Captain Badgley
was, ifrom the nature of his wounds, of course, unable to take any further a(iive
part in the field again; but I am thankful to record that under the great care
and attention of the medical officer and good friends at Dibrugarh he rapidly
recovered, and regained strength sufficient to return to his duties at Shillon
by the time the party went there for the recess. 8

* Quarier-lnch scale.

Outturn of work by Cuptain Badgley's party.

Lieutenant Holcombe and eighty men treacher-
ously murdered by Nagas.
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130. The detachment under Lieu{%%nt Woodthorpe entered the Naga Hills
south of Golaghat and proceeded into the
interior, accompanied by Captain Butler,
Political Agent ; but survey work had
barely been commenced in the vicinity of the large Naga village of Wokha
when the party was attacked, on the 5th, and again on the 10th January 1875,
by the Wokha men; and it was only when they were fairly beaten and
acknowledged their defeat by surrendering the murderers of an inoffensive
Kuki porter, whom they had killed some days previous to the attack of the
6th January, that the party was able to proceed further east.

131. The defeat of the Wokha men and the occupation of the village—which
is the largest and most important in this part of the country—by a small party
of the 44th Native Infantry, to keep open communication with the plains of
Assam, had an excellent effect on the surrounding Naga villages, most of which
now sent in friendly deputations to the Political Agent, Captain Butler, with
presents of fowls, rice, &c. After this the party proceeded working in a north-
easterly direction along the outer ranges of the Naga Hills with the intention
of connecting its work with that of Captain Badgley’s and then turning back
to complete what remained further south up to the Patkoi range. But on the
17th February 1875 the very vague rumours which had hitherto reached
Captain Butler, regarding the sad disaster which had befallen Captain Badgley’s
party, were fully confirmed, and he received instructions at the same time
from the Chief Commissioner to close survey work on this side, and proceed at
once to join the punitive expedition against the Eastern Nagas concerned in
the murder of Lieutenant Holcombe and the 80 men of his camp.

132. By the 24th February, Lieutenant Woodthorpe and Mr. McCay reached
Buruar-chali by forced marches and there had to await the arrival of the troops
from Dibrugarh. On the 13th March the force started into the hills, and
during the interval (24th February to. 12th March) Lieutenant Woodthorpe,
assisted by Messrs. Chennell and McCay, was most advantageously employed
in reconnoitring and surveying as much of the outer hills as could be visited.
On the advance of the troops every opportunity was taken to extend the topo-
graphy. A good junction was established with Captain Samuells’ work on
the east, and the whole length of the outer and middle ranges south of district
Sibsagar and part of Lakbimpur, or about 150 miles in length by 25 to 30 miles
in breadth, has been surveyed.

133. The area surveyed by this detachment was 1,607 square miles on 3 inch
and 1,075 square miles on the 1 inch scales.

134. The season’s total outturn amounts to 792 square miles of triangulation

. and 3,239 square miles of topography; but

Season’s total outturn. from the latter must be deducted 1,075

square miles of margins and overlap, leaving 2,164 square miles of actually new

area surveyed. Considering all the very serious difficulties and delays the

party experinced during the season, the outturn is more than we could reason-
ably have expected.

135. Valuable information regarding the Naga tribes and country visited
during the season is given in the appendix of this report from the narratives
submitted by Captain W. F. Badgley, Depuly Superintendent, as well as by
Licutenant R. G. Woodthorpe, R.E., Assistant Superintendent.

136. Captain Badgley states that in the Eastern Naga country

“the bills rise in successive parallel ranges from the plains to the Burmese watershed, and the
rivers naturally flowing between them take the same north-east or south-west divection, hreak-
ing out through the ranges to empty themselves after crossing the plains into the Brahma-
putra, the only exception of any note being the southern branch of the Diku, which draws a
long valley between high ranges of hills, as yet unsurveyed, and runs directly northwards,”*#**
*“The low outer ranges are not as a rule inhabited or cultivated ; but from beyond these to the
watershed the hills are well populated and bared by cultivation,, except in the valleys (the
villages always being built on the hill tops or points of spurs), which 1t would be toilsome to
cultivate and besides dangerous among such treacherous and bloodthirsty people. The villages
are more numerous and smaller in the eastern half of the tract than among the Angamies and
other tribes to the west, the average number of houses in each being about sisty ; though the
number of inhabitants must not be judged from this, as the houses arc larger and more than
one tamily inhabit cach.

Work accomplished by Licutenant Woodthorpe's
porty.
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¢The lower and outer ranges are covered with wood and undergrowth, but without any
fine timber, and the tops of the highest ranges, being uncultivated, are also covered with forest.
The rocks throughout are sandstone or shale, the latter being accompanied by tepid salt springs,
and the former in several places overlaying coal deposits, which have this year been explored
by the Geological Survey. The rivers are not navigable within the hills.”

137. The Nagas throughout these hills are divided into several distinct clans
or tribes; each is at feud with the neighbouring ones, and the practice of
taking heads, which is always carried on in a treacherous and usually cowardly
way, and in which no distinction of age or sex is made,” prevents commu-
nication and commerce between the tribes.

138. The following extract from Lieutenant Woodthorpe’s report furnishes
some idea of the ignorance and the state of barbarism of these Nagas:—

«We noticed with curiosity that most of them had covered their shields with strips of plan-
tain bark, which made them glisten most brightly. Some of the shields picked up in the jungle
and paths, which bad been thrown down in the retreat, were simply strips of this bark on a
bamboo framework. I expressed my surprise at this to one of my Synteng coolies, and he
said at once,© Oh! they think the bullets are fire, and that if they pass through any substance
full of moisture, the fire will be quenched and the bullet become harmless.’”

139. Throughout the season it will be seen the party has labored against

Good sersices of the party. exceptional difficulties and obstacles. These fron-

tier explorations through hills inhabited by treach-
erous and unfriendly people, with but scanty camp equipment and provisions,
entail constant anxiety and need special qualifications on the part of the officers
conducting them. Both Captain Badgley and Lieutenant Woodthorpe are
eminently qualified for such work, and to their tact and energy is due the
measure of success which has attended our explorations on this frontier for
some years past. To Captain Badgley is due high praise for his spirited conduct
during the attack, and for the masterly retreat he conducted with the remnant
of his detachment after such terrible slaughter,—conduct which has elicited
favorable comment {rom the military authorities in the Court of Inquiry which
was held at Dibrugarh.

140. Both officers have cheerfully undergone greathardships and have proved
themselves equal to every difficulty which has arisen season after season. I cannot

Vide Revenue, Agriculture, and Commerce tOO highly commend their valuable ser-
Department No. 446, dated 28th Juue 1875. vices, and I trust Captain Badgley may not
ot Benie, Aerioulare aud Commeree  go altogether unrewarded for what he has
LS B s 52 o lrone it oot o bimel T

od 375, . roment of India, in letters as per mar-

Gazette of India, No. 23, dated 5th June 1875. gin, were pleased to remark as fOll](:))WS a—

“I am directed to acknowledge the receipt of your letter No. 5, dated the 5th instant,
. and in reply to say that His Excellency th
Captain W. F. Badgley, Deputy Superintend- Governor General in Couucil has obscrve({ witﬁ

ent. : : .
Lieutenant R. G. Woodthorpe, R. E., Assistant satisfaction that the services rendered by the

Superintendent. ) officers of the Survey Department, noted in the
Mr, A. Chennell, Assistant Surveyor. margin, have been favorably noticed by the Officer
Mr. J. McCay, Assistant Surveyor. Commanding the expedition sent to punish the

Noga Hills survey pasty.” Naga villages concerned in the late massacre of the
141. Captain Badgley reports very favorabl i
: g ably on the exertions of Mr. A.
Chennell, A_ssmtzmt. Surveyor, 1st grade, who has done good service for several
years on this frontier, and }vllom he strongly recommends for promotion to the
nez:zt higher grade, l?ub which cannot at present, I regret, be complied withl
owing to the reduction of the survey estimates. ° ’
142. The Chief Commissioner, {&ssam, having pressed for the survey of
reramme for the mext fold several l'mes of boundaries between the Garo and
sonson. ]éhalsl Hills, ::]ndl\between the districts of Kamroop
o Goalpara, and Mymensing with the Gar ills
district, the party has again necessarily been divided into two det:(:ﬁmleat::i]ss
one under Captain Badgley, with Messrs Chennell and Roberts, Assistant
Surveyors‘, to 'conwnplete. the boundary work, and the other under ,Lieutenant
Woodthorpe, R.E,, assisted by Mr. Ogle, Assistant Surveyor, to continue the
iquflt'tve{)‘;‘ :}ndtexploratlor‘lthof 1'ihc Naga Mills, taking it wp from where it was
elt off last year, wi the view of penctrating into the tr
east Naga country to define the British limits on that part ‘(31? Lﬁ?ef'notr'th-
under the guidance of Captain Butler, Political Agent. roRnen,
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143. I regret, however, toadd thz';‘é,2 ‘éhile this report has been under pre-
paration, authentic information has been received that, while the Naga explora-
tion party was marching through the hills towards the valley of the Doising
river, it fell into an ambush, on the 26th December 1875, laid by Nagas of
the village of Pangti, south-east of Golaghat only 28 miles, and this treacherous
attack, for which no cause has as yet been assigned, resulted in the death
of Captain Jobhn Butler, Political Agent in charge of the expedition,
on the 7th January 1876, from the effects of a spear-wound in the
right breast. The sad death of this experienced and able officer and
leader of the party, so greatly to be deplored, quite stopped for a time the
progress of the exploration ; but work has, I am happy to be able to state,
again been resumed under the direction of Lieutenant R.G. Woodthorpe, R.E,,
Assistant Superintendent, with another ecivil or political officer attached,
and I trust, by the complete arrangements now made under suitable guards, the
success of the party will be secured for the rest of the season.

144. It is of great importance that this extreme north-east frontier should
be sufficiently defined and better known all round the head of the Assam valley ;
and the Government of India, in the Foreign Department, having expressed
decided views as to this being the best time to prosecute such explorations
for the attainment of the necessary geographical knowledge for ordinary
administrative purposes, after the refractory tribes or villages have been
properly punished for their past misconduct, it is to be hoped that now the
remainder of the hill tracts surrounding the Assam revenue-paying districts
may be rendered fairly accessible to our surveyors, who will in a very short
time reduce the present complete blanks immediately in connection with
the British districts, and the ignorance prevailing regarding such localities
so close to civilised towns or stations, to an entirely different state of things,
which must prove beneficial to the local officers administering the country.

DAPHLA HILLS MILITARY EXPEDITION SURVEY.

145. The Government of India, on the recommendation of His Excellency
the Commander-in-Chief, Lord Napier of
Magdala, baving determined that a strong
survey party should accompany the military expedition into the Daphla Hills,
on the northern

Strength of Party.

fronti f Ass
Major H. H. Godwin-Austen, Deputy Superintendent, 2nd grade, in charge. .tO b e}' tO Ai:,S‘l(ili:Il;],
Licutenant H. J. Harman, R.E. Assistant Superintendent, Great Trigonome- 1t wasintimated by

Daphla Hills, northern frontier of Assam.

trical Survey, lat grade. telegmm to Major
Mr. M. J. Ogle, Surveyor, 4th grade, transferred from No. 6 party. -
Mr. W. Robert, Assistant Surveyor, 3rd grade, transferred from No. G party. Godwin-Auste n,

Mr. J..L. Lister, Assistaot, Botanical Gardens, Calcutta, attached to the party DGPUty Superin-
a8 Bot.nn_lcnl Qo]lector. tendent’ who was
% 'gzﬁ:ﬁ;:m' } Natives from the Indian Museum, Calcutta, at the time on fur-
lough in Europe,
that his services were needed to assume charge of this party, to be formed of
the strength noted in the margin. Major Godwin-Austen reported his return
to duty at my headquarters on the 27th October 1874, where he obtained all
the necessary equipment of instruments, stores, &c., for the use of the survey
before starting for Assam.

146. The services of Lieutenant H. J. Harman, R.E., Assistant Superin-
tendent, Great Trigonometrical Survey, in charge of the Assam Valley Trian-
gulation, were placed at my disposal for employment with this party, and as his
presence at Shillong was most opportune, he was directed to entertain the
necessary ficld establishment and make all other arrangements for the field until
such time as Major Godwin-Austen could reach Gauhati and assume charge of
the party.

147. Pichola Mukb, on the Loohit branch of the Brahmaputra river, in the
Durrung district, a little above Bishnath,
was the rendezvous, and Narainpur, on the
Dikrung nullah, the headquarters of the expeditionary force, was reached by
the survey party on the 2nd December 1874, when immediate steps were taken

Triangulation in advance into (he Daphla Hills,
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to start some triangulation in the direction of the hilly tract to be entered.
This was done by adapting the side Nikori Chapri T. 8. to Rodonga T. S. of the
Assgrn Valley Triangulation, on the banks of the Brahmaputra river, as a hase
% extending northwards a short series of triangles into the Daphla Hills.
« % enteen minor secondary triangles were laid out, the last station of observa-
tion being 42 miles in a direct line from the initial base. TFifty points were
fized and 37 heights determined over an area of 2,300 square miles, between
the parallels of 27° and 289, and the meridians of *93° and 94°. The ground
triangulated embraces somewhat more than the eastern half of Degree Sheet
XXVIII of the Khasi, Garo, and Naga Hills Survey,—vide Index Map of No. 6
Topographical Party, given with the report of the last scason.

148. This was amply sufficient for a good reconnaisance on the § and }
scales, supplemented, as this triangulation was, by that of the great triangula-
tion, of which Major Godwin-Austen remarks as follows :—

«T cannot conclude this scetion of my report without referring to the work of
Mr. W. G. Beverley of the Great Trigonometrical Survey, who, from (he series on the Brahma-
putra, fixed such a multitude of points in the outer ranges as far as they were visible; their
accuracy is very great; few peaks, indeed, escaped the ficld of his theodolite; only four werc
found out of position, and those are marked as doubtful. These trigonometrical points proved
of great use to us, and extension of triangulation would have been quite unnecessary had we
been alone confined to the area they cover.”

149. As the survey could only proceed with the advance of the military
force and its occupation of the country, the
work was necessarily much impeded and
the triangulation and topography was conducted simultaneously. Altogether
2,375 square miles

Area topographically surveyed.

Major Godwin-Austen, v 1,090 square miles on } inch ecale. o R
Lieutenant H. J. Harman, R.E.,, ... 760 square miles on } inch scale. were Sul"eyEd:—
Mr. M. J. Ogle, . .. 525 ditto. ditto. 1,185 square miles

The triangulation wos exccuted conjloinﬂy by Major Godwin-Austen, Messrs.

Ogle and Robert, on 2 miles =1 inch

and 1,090 square
miles on 4 miles = 1 inch; but from this must be deducted 670 square miles of
overlaps and margins, leaving 1,705 square miles of entirely new topography
obtained. The work accomplished by each member of the party is given in the
margin.

150. These results, though not large for a whole season, are exceedingly
good for the short time the surveyors were permitted to remain in the counﬁ;y.
They furnish valuable geographical information for a hitherto totally unknown
portion of our eastern frontier. The country was evacuated by the military
force as carly as the 18th February, and with it the survey party had unfortunately
to quit the Daphla Hills, having been only 2} months at work. Major Godwin-
Austen then sought permission to visit the ranges on the northern frontier
of the Lakhimpur District; but this was refused on political considerations, and
all that then could possibly be done was to explore and map the lower ranges
along the western frontier of the Daphla Hills on the Lakhimpur border, whti,ch
was successfully accomplished up to the gorge of the Burroi river. On the
15th March field work ceased, and the party were obliged to return to recess
quarters at Shillong on the 2nd April.

151. A map on the scale of 4 miles = 1 inch, showing the results of the
season’s work in the Daphla Hills, compiled by Major Godwin-Austen, has been
published, on which the approximate course of the Subansiri river, which was
visible to that officcr, is given. The position of some peaks beyond or north
of the river have also been fixed. The information furnished in this map is a
valuable addition to our geography beyond the northern frontier of Assam a;Jd
it is greatly to Le regretted that the country to the east and west, Whi’ch is
totally unknown to as, was not visited and mapped at the same time as was 80
much desired, as such information beyond our frontier is invaluable in times of
emergency.

152. Licutenant Harman, R.E., was detached to explore an
of the Ranga river, the Daphlas inhabiting this tra(l:)t haviudﬂrr;?f?ntil;iZdvt:ll:iy:'
desire to receive a Buropean officer into their villages. Owing, however toa
failure in the transit of supplics for this dectachment, Lieutenant Harman was
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compelled to retire from the hills ab(;%tethe middle of February. His work,
combined with that of Major Godwin-Austen’s, furnishes reliable geography for
the Ranga river and all its punupal tributaries, besides fixing the position of
several Daphla villages, the size and situation of which were previously
unknown.

153. Major Godwin-Austen obtained some valuable information relating to

> the Daphla country,* which with the geo-

* Tide No. 74, dated the 13th July 1875, graphical and gcological notes extracted

List of villages in the Daphla Hills und esti- from his narrative was duly submitted to
mated population.—Daphla Vocabu ary. .

1 Surveyor-General's letter to Revenue, Agri- Government as per mﬂl‘gln,T and is now
culture and Commerce Depurtment, No. 761 F., giveu in the a,ppendix of this report, to-
dated 28th September 1675. gether with extracts from Lieutenant

Harman’s narrative, all of which will be
found to contain much interesting matter.

164. Major Godwin-Austen reports very favorably of the efficient aid
rendered him by Lieutenant Harman, R.E., Assistant Superintendent, Great
Trigonometrical Survey; he spared himself no labor to forward the work
entrusted to him, and bis zeal and energy were most praiseworthy. Lieutenant
Harman is an officer of great promise, and I had much satisfaction in commu-
nicating my appreciation of his services on this occasion to the Superintendent
of the Great Trigonometrical Survey.

165. Mr. Ogle, Surveyor, 4th grade, rendered, with his usual zeal and enter-
prise, much good service; and Mr. Robert, Assistant Surveyor, 3rd grade, is
also reported as having performed his share of duty with success. Both these
good assistants are strongly recommended for promotion to higher grades, in
consideration of many years of arduous labor on a difficult frontier and the
zeal and intelligence with ‘which they perform all their duties. M. Lister, -
Assistant, Royal Botanical Gardens, Calcutta, who was attached to the party,
worked very assiduously in collecting plants, seeds, and dried botanical speci-
mens.

156. Major Godwin-Austen’s long and valued services in connection with
explorations beyond our frontier have frequently been brought to the notice of
Government. Certainly no officer could have realised larger or more important
results with the means and time at his disposal, and I have pleasure in record-
ing once again my appreciation of his zeal and ability as an accurate and
clever geographer and explorer. This officer again obtained leave to Europe
for six months, under section 11 of the Furlough Rules of 1868, on urgent private

t Vide Notification No. 795, dated 6th August affairs, from the 11th AUOUSt 1875,1 and
1875, has subsequently obtained an extension
in England, as his services are not required at the present time.

157. It is to be hoped that these esplorations on the Northern Assam
frontier will be continued, and that thus our knowledge will be increased of the
country and the people inhabiting tke narrow strip of hills between the Assam
valley and Thibet. Most of the tribes along this froutier visit the Assam valley.
There are, it is believed, no insuperable difficulties in the way of visiting and
exploring these hills which tact and proper precautionary measures may not
overcome,

No. 7 TOPOGRAPHICAL PARTY.

RAJPUTANA AND SIMLA SURVEY.

158. In consequence of the temporary employment of Captain George

Strahan, R.E., Deputy Superintendent in

The Brilish districts of Ajmere and Mhairwara  charge, in connectior. with the Transit of

and portions of the Native States of Jaipur, Jodb. Venus observations tated i 149
pur, Kishengarh, and Shekawati in the fajputana érvations, as stated 1n para.

Agency. of the printed report for 1873-74, from

which duty ho did not return until the

27th December 1874, Lieutenant E. P. Leach, R.E., Assistant Superintendent,

conducted the party into the ficld in Bajputana, aud started the operations for

the season at the usual time.
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tonments, towns, &c., the work was suddenly stopped and declared fo be unneces-
sary. A full report on the origin, object, aud extra expense entailed by this
survey of Simla was rendered as per
margio, and towards the close of Septem-
ber, after the outbreak of cholera, on a representation made by a Sanitary
Committee assembled to consider the means of obtaining a supply of water for
Simla, who were totally unable to proceed with their.investigatious wjtllout, s_uch
a survey as had been fortunately carried out by this department, instructions
were received (vide Revenue, Agriculture, and Commerce Depm‘tmen.t letter
No. 809, dated 30th October 1875) to continne and complete the extension sur-
vey as originally projected, with such further additions of contour levels and
extra area as the Committee might declare to be necessary.

166. This important work was therefore recommenced in October, and
carried on until the end of November, so as to meet all the pressing require-
ments of the Engineer to the Committee who was on the spot, when an area of
10,756 acres was completed, making in all a total of 16,375 acres, on the 6-inch
scale, by the time it was necessary to go down to the plains for the regular survey
duty in Rajputana. The original sections of the Simla Extension Survey
having been transmitted to this office, I have been enabled to reduce and print
the work, for the use of the Water-works Committee, at a very early date, with-
out interfering with the new programme of the Rajputana Survey, as so
essential. The sheets, both of the Simla as well as the Environ Extension
Survey, have been declared by the Engineer of the Committee to be of the
utmost importance .nd value in the inquiries now being instituted.

167. The general survey of Simla and Jutog having been previously com-
pleted, the boundaries of states referred to in paragraph 141 of the last report
were also examined and 1id down during the recess, and the areas of each care-
fully ascertained. A. ¢ mplete record of these resulits, which had entailed much
careful and laborious i vestigation, was lodged in the offlice of the Deputy Com-
missioner of Simla, v a0, in his letter No. 1456, dated 30th Octobcr 1875, to
the address of Lieuw nant E. P. Leach, R.E., Assistant Superintendent, offi-
ciating in charge Nc 7 party, has recorded his opinion regarding the accuracy
of the boundaries ¢ ven on the plan as they existed at the time of survey, and
his recommendation that they should now be adopted and published on a second
edition of the 24-inch plans, which is being done.

168. The 20 sheets of the large-scale survey have been reduced and gen-
eralised into a convenient-sized plan, on the scale of 8 inches to the mile, by
Captain Strahan, which will form a very convenient and handy guide and index
to the station and properties. The characteristic and effective drawing of the
ground by Captain Strahan on this plan is now being copied on the stone for
lithographic reproduction, and will very shortly be published.

169. The remainder of the original project, to take up the military canton-
r .its of Dugshaie, Subathoo, and Kussowlee, in accordance with the despatch
of the Secretary of State and long-established departmental practice, together
with the lines of communication between them, will vemain in abeyanceopend-
ing the special orders of the Government of India in each case, which will be
applied for at the proper time. All other large-scale surveys of cantonments,
cities, towns, and sanitaria, met with in the course of the regular operations
are likewise suspended under the above orders. ’

170. The services of an experienced officer having been required to start a

new topographical survey of the Mysore

Transfer of Captain George Straban, R.E., b . i y 7
Deputy Superinlendent, to the charge of \the State’ mn the SOUtheln Penlnsula, Captaln
Mysore Survey, No. 8 Topographical Party. George Strahan, R. E., Deputy SuPeri“'
tendent, 2nd grade, who held charge of this
party and had most successfully conducted its operations for a period of eleven

* Iide Surveyor-General's lettor No. 500, Y °2IS, was recommended* for this dur.y,

dated 161th March 18756, to the Sccretary to Gov- and, with the sanction m
. - of
ernment, Revenue, Agriculture, and Commerce De- tra“’sf rred to th GOVCI‘? en't: was
Drtmont. 3 crred to the charge of No. 8 Topo-

) : graphical Party from the 1st October
12;75 Lu;llltenan-t E. P. Lgacl;], R.E., Assistant Superintendent, 2nd grade
-consequently again assumed charge of No. 7 party, from the d in
Strahan’s depar?ure from Simla, viz?, 6th Octobe}? 1837,5 ° ¢ date of Captain

* No. 487F., dated the 14th August 1875,
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159. It had been arranged, in accordance with the season’s programme, that
Strength of Party and Scason’s outturn. Lieutenant Leach,
Triaugula- hy L 1 d Mr. Todd, As-
Captain George Strahan, R.E., Deputy Super- 2"‘:"““:f2‘:)‘;"’ Yineh seale  hineh ant S >
intendent, 2nd grade, in charge .. square survzfzol;t:rcu sistan urveyor,
should extend the

Ajmere and :
{ Kiebengarh. miles.

Lieutenant E. P, Leach, R.E., Asgistant Su. triangulation from

perintendent, 2nd grado 3,000 "
Mr. E. S. P. Atkinson, Surveyor, 4th grade 510 the work of previ-
. R. Todd, Assistant Surveyor, st grade 2,160 150 ous seasons north-
,» C. Tapscll " Ist 20 7,493
., F. Kitchen " It .. 465 - “_mrds, through por-
» W S‘O{fsbufy » 35“(1 nooe . 2‘3‘_’ tions of the Degree
W. M 1 " 2n 1 51 e
:: F. Wu(;:l:" » ad 420 Sheets X,XI, north
. P. White . 4t)h »o e 330 2628 of Jodhpur and of
Sub-Surveyor Mr. J. Noa 4th ™ 5 : .
YO Harlal Singh 4th e 270 sisg Ajmere, and the
. Kolkapershad ~ 4th ,, ... - 270 10519 topography to be
ToraL .. . 5160 3741 96,570 completed of por-

— tions of Degree

Check routes by Caplain George Strahan, 208 linear miles; Mr. Stolesbury, 35 linear miles, Sheets IX and X,

immediately west of Ajmere and Kishengarh State, to the parallel, and west of
the Sambhur Lake by the rest of the party.

160. The total area triangulated in advance of the detail survey covers

S s triangulati 5,160 square miles, which comprises most,

euson s nanguiation. - of the remaining good area, or cultivated
and thickly inhabited tract up to the margin of the desert of Bikanir. Observa-
tions were taken at 64 stations, by which 618 points were fixed and 306 elevations
determined, giving an average of 1 point to 84 square miles, and 1 elevation to
nearly 17 square miles of country. The country triangulated is very easy and
open, little better than a sandy plain, with groups of sand-hills at long intervals,
and a larger number of heights were not necessary in such ground. Only one
river, the Sursati, was met with near the town of Reah; it is thickly wooded on
both banks, but is dry during the greater part of the year. A brief description
of the ground over which the triangulation was carried is given in the appendix
of this report. '

161. The city and cantonment of Ajmere and the city of Kishengarh were
also triangulated by Captain George Strahan, and 119 points were fixed for the
large scale (12 inches = 1 mile) survey of these places, much required by the
local civil authorities.

162. The topography completed covers 3,741 square milas of ground, and
embraces nearly the whole of the British
district of Ajmere, about half of the small
Native State of Kishengarh, and a small portion of the Jodhpur or Marwar State.
The detail survey was duly tested by 244 linear miles of check routes, and the
cities and cantonments of Ajmere and Nasirabad and the city of Kishengarh, in
all 25,570 acres, were surveycd on a scale of 12 inches to the mile. During the
progress of the detail work in the district of Ajmere, at the request of the
Deputy Commissioner, the boundaries of * Istamradar” villages were defined
and inserted on the maps.

163. The season’s total outturn both in triangulation and topography is
exceedingly good, and the Deputy Superintendent in charge states his satisfac-
tion with the quality and accuracy of the work which he tested.

164. Captain George Strahan, R.E., having obtained 3 months’* privilege

. ) leave at the close of the field season, Lieu-
,og?,;‘;f;‘f‘ cement of the survey of the approaches tenant E. P. Leach, R.E., Assistant Super-
intendent, again took over charge and con-
. ducted the party back to recess quarters at
Simla as before, after which the survey of the approaches to Simla on the east
from Mashobra, Mahasu and Phagu was carried on in extension of the Simla
survey on the rcduced scale of 6 inches to the mile. "Thirty-six square miles
were closely triangulated up to the period of the setting in of the heavy monsoon
by observations at 20 stations, from which 146 points and 72 heights were fixed

165. Of the detail extension survey, 5,619 acres were completed, when, b‘;

¥ Revenue, Agricnlture, and Commerce Depart- the orders of G()"GPDlneI.lt,'l‘ mal‘glnally
went letter No. 478, dated Gth July 1875. noted, on the gencral question of the Simla-
and all large-scale military surveys of can-

Topography completed.

* From 14th April to 14th July 1875.
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tonments, towns, &ec., the work was sudd%ly stopped and declared to be unneces-
sary. A full report on the origin, object, aud extra expense entailed by this
survey of Simla was rendered as per
margin, and townrds the close of Septem-
ber, after the outbreak of cholera, on a representation made by a Sanitary
Committee assembled to consider the means of obtaining a supply of water for
Simla, who were totally unable to proceed with their investigations without such
a survey as had been fortunately carried out by this department, instructions
were received (vide Revenue, Agriculture, and Commerce Department letter
No. 809, dated 30th October 1875) to continue and complete the extension sur-
vey as originally projected, with such further additions of contour levels and
extra area as the Committee might declare to be necessary.

166. This important work was therefore recommenced in October, and
carried on until the end of November, so as to meet all the pressing require-
ments of the Engineer to the Committee who was on the spot, when au area of
10,766 acres was completed, making in all a total of 16,375 acres, on the 6-inch
scale, by the time it was necessary to go down to the plains for the regular survey
duty in Rajputana. The original sections of the Simla Extension Survey
baving been transmitted to this office, I have been enabled to reduce and print
the work, for the use of the Water-works Commiltee, at a very early date, with-
out interfering with the new programme of the Rajputana Survey, as so
essential. The sheets, both of the Simla as well as tihe Environ Extension
Survey, have been declared by the Engineer of the Committee to be of the
utmost importance and value in the inquiries now being instituted.

167. The general survey of Simla and Jutog having been previously com-
pleted, the boundaries of estates referred to in paragraph 141 of the last report
were also examined and laid down during the recess, and the areas of each care-
fully ascertained. A complete record of these results, which had entailed much
careful and laborious investigation, was lodged in the office of the Deputy Com-
missioner of Simla, who, in his letter No, 1456, dated 30th October 1875, to
the address of Lieutenant E. P. Leach, R.E., Assistant Superintendent, offi-
ciating in charge No. 7 party, has recorded his opinion regarding the accuracy
of the boundaries given on the plan as they existed at the time of survey, and
his recommendation that they should now be adopted and published on a second
edition of the 24-inch plans, which is being done.

168. The 20 sheets of the large-scale survey have been reduced and gen-
eralised into a convenient-sized plan, on the scale of 8 inches to the mile, by
Captain 8trahan, which will form a very couvenient and handy guide and index
to the station and properties, The characteristic and effective drawing of the
ground by Captain Strahan on this plan is now being copied on the stone for
lithographic reproduction, and will very shortly be published.

169. The remainder of the original project, to take up the military canton-
ments of Dugshaie, Subathoo, and Kussowlee, in accordance with the despatch
of the Secretary of State and long-established departmental practice, together
with the lines of communication between them, will remain in abeyance pend-
ing the special orders of the Government of India in each case, which will be
applied for at the proper time. All other large-scale surveys of cantonments,
cities, towns, and sanitaria, met with in the course of the regular operations,
are likewise suspended under the above orders.

170. The services of an experienced officer having been required to start a

new topographical survey of the Mysore
Transfer of Captain George Strahan, R.E., State, in the Southern Peninsula, Captain
Deputy Superintendent, to the charge of the .
Mysore Survey, No. 8 Topographical Party. Gem‘ge Stralmn, R. E" DePUty Supe“n'
tendent, 2nd grade, who held charge of this
party and had most successfully conducted its operations for a period of eleven
% Tide Surveyor.Gemeral's letter No. foo, Y€ArS, was recommended* for this duty,
dated 16(h March 1875, to the Secretary to Gov- and, with the sanction of Government, was
:';u:-r:\“::l:.t.[levelluo, Agrlcultuf‘e.sn(l Commerce De- t-ransfgrred to the cllarge of No. 8 TOPO-
graphical Party from the 1st October
1876. Lieutenant E. P. Leach, R.E., Assistant Superintendent, 2nd grade,
-consequently again assumed charge of No. 7 party, from the date of Captain
Strahan’s departure from Simla, viz., 6th October 1875.

* No. 487F., dated the 14th August 1875,
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171. A report on the observations a%)ahore, made by Captain George Strahan
«Transit of Venus” observations by Captain during the * Transit of Venus,” was du!y
Gwr;:'g’;m]m"' rE y A submitted to Colonel Tennant, R.E.,
under whose orders he was acting at the

time, an abridged copy of which is given in the appendix of this report.

172. Captain George Strahan’s valuable services have repeatedly elicited my
hest acknowledgments. His high professional abilities and zeal will, I am assured,
secure him success in every undertaking, and the new Mysore Topographical
Survey could not possibly be in better hands.

173. Licutenant B, P. Leach, R.E., Assistant Superintendent, 2nd grade,
now officiating in charge of this party, rendered excellent service hoth in the field
and recess, which is cordially acknowledged by Captain Strahan, and I am
much indebted to the Assistant Superintendent for the very able and satisfac-
tory manner in which he has brought to a successful termination, in a very
limited time, and at mere nominal extra cost, the survey of the eastern ap-
proaches to Simla and the Simla estates boundary—work which cannot fail to
prove of the utmost importance to the civil and imperial authorities of this
rising sanitarium.

174. The Deputy Superintendent records a very favorable opinion on the ser-

vices rendered, both in the field and re-

Opinion on the good services of Assistants. cess, by Messrs. Kitchen, Stotesbury, and

MeceNair, Assistant Surveyors. Mr. McNair

deservedly receives special mention for both the quantity and quality of his

work, and the ability and zeal with which le discharges all his duties. Heis

well deserving of promotion to a higher grade, and I greatly regret that in the
existing state of the department this reward is temporarily denied him.

175. This party is second tonone in the department,and the manner in which
the assistants have devoted their time to out-door work in the hills during the
recess, when the weather permitted, without sacrificing in the smallest degree
the computations and mapping of the Rajputana survey in the plains, deserves
the highest praise. They have, in fact, for a period of four seasous, done double
duty by recessing in the hills, by which the Government have obtained a most
valuable large-scale survey of Simla and environs, at the merest nominal extra
cost, as fully detailed in my report above quoted.

176. As a nucleus for the formation of the Topographical Survey Party (No.
8) in Mysore, Messrs. Kitchen, Stotesbury,
and McNair, three very cfficient assistants,
Pro ) were transferred from No. 7 party from the

7" ~tober 1875, and proceeded with Captain George Strahan to Bangalore

____ 1t the preliminary trinngulation during the current season——“?efl in
Nounen on nAssistant Surveyor, 1st grade, was transferre | t
~ " nd Central India Survey, with effect from 1,

Transfer of Assistants.

SoRvse. Llhe above vacancies; and the reduced stren
: 4h [ N
ot | 2 | e heolanr the nature of the ground to be de!
'876-76 in Rajputana is as follow
No. I.—Survey || 79| 268 .|| 70|~ the Degree Shects XTI and
n— . |12 40 |1,004] ... |91 | 93 re|nf the Gurhagurh Series,
- sihle A
=, | a| 19| a7os|is] 116 43 p‘?:bl]lz)llé%id%g: (}FP’?O'
, WV— 48 | 186 | «ve | «on 40| .. | 190 20Lleted. b
Vi— o oal ee) . |..lao| sslo2| 23| 75| .7 well tovs7
Ji
( Kbnsi, Garo and of
Noga Hills .. |..| 24| .. Jor| .| 16l .. | 98) 606
» VL4 Duphln Military
Expedition Sur-
vey ol | oes|o || sl | 6581y o019 .. |On c}n]inch
] e.
. ViL— Dbl o5 osalas| .| av|..| 44 189].. 64 | 244

19 | 727 12,612 |450 | ... 69 11,063
! !
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Nos. 8 anp 9 TOPOGRAPHICAL PARTIES.

NANDIDRUG AND NAGAR DIVISIONS, MYSORE SURVEY.

180. The Government of India, in the Foreign Department,* having
Preliminary organisation and commencement. directed that immediate StePS .Should be
" " adopted to commence a professional topo-

* Fide Forcign Depnrtmen_t Proceedings, No. gl-aphical survey of the M)’SOI‘B State,
2546, dated 19th Deceber 1874 estimated to contain about 27,004 square

miles, for which the Native State should pay two half parties, one by drafts
Letter from Revenue, Agriculture, and Com- from the existing Imperial Topogmplueal
merco Department, No, 433, dated 23rd June Surveys, and the other by transfers from
1875. the Trigonometrical Branch, for the pur-
pose of reducing the estimates of the Great Trigonometrical Survey, were formed
. } ) of the preliminary

t No. 8 Topographical Party. No. 9 Topographical Party. strength noted in

Ca.ntnin George Strahan, R.E., Deputy { Captain J. R. McCullagh, R.E., Assist- A .
Superintendent, 2nd grade, in charge. | ant Superintendent, 1st grade, G. T. 8., the mfll‘f_",'lﬂ,'l' with

~Mr. F. Kitchen, Assistant ‘Survcyor, Officialing in charge. the object of start-

1st grade. Mr. L. J. Pocock, Surveyor, 4thgrade. . |
Mr. W. Stotesbury, Assistant Surveyor, ;, Mr. J. W. MacDougall, Assistant ing the necessary

1st grade. | Surveyor, 1st grade. skeleton triangu-
Mr. W. W. McNair, Assistant Sur-| Mr.”E. J. Connor, Assistant Sur- : .

veyor, 2nd grade. veyor, 1st grade. lation in advance

during the cur-
rent season of 1875-76, as a basis for the topography which will be carried on
during the ensuing season, when the establishments will be recruited to the
usual full strength with an additional officer each, the Ludget estimate for which
has been sanctioned by the Chief Commissioner of Mysore at Rs. 80,000 for
each party. .

181. These two half parties, under Captain George Strahan, R.E., Deputy
Superintendent, 2nd grade, transferred from the Rajputana Topographical Survey
(No. 7 party), and Captain J. R. McCullagh, R.E., Assistant Superintendent,
1st grade, transferred from the Trigonometrical Branch, were deputed to Ban-
galore fully equipped, and commenced work, taking the initial element from the
ample principal triangles of the Great Trigonometrical Survey, covering that
country in the northern portion of the Mysore State, during the month of
November 1875, so as to follow in the wake of the completed revenue and
assessment measurements of the fields.

182. On the recoramendation of the local administration, the Government rindex

1 Revenue, Agriculture, and Commerce De-

India has decided,} after much discusig of the

partment letter No. 157, dated 16th Februsry that the scale of 1 mile to-’the stone for

1876. (ba,lam) is to be Pudusucd,

1me as that of all the independent Native Styeet, to take up the military canton.
itish India, but only half that of the com?%iee, in accordance with the despatch

vey of the Bombay districts, where theeablished departmental practice, together
revenue details of the boundaries ~tween them, will remain in abeyance pend.
,183. With the experience of tb, ‘ernment of India in each case, which will be
seution of this new important All other large-scale surveys of cantonments,

é 1 s
a)rohnble cost will, of cou1if" met with in the course of the regular operations
der the above orders. ’

he nature and extentff‘ . - .
“but neither progr- °f a0 experienced oitﬁcer havilpg been required to start a
1o truth beforek.,, gt new topographical survey of the Mysore
{)epuﬁ.try and itent toﬂ’t'l'i“ ch:’;ggnvofﬁtﬁev State, in the Soutliern Peninsula, Captain
Myror ¥ "7 5.°8 Topographical Party. George Strahan, R.E., Deputy Superin
‘ tendent, 2nd grade, who Leld charo ‘this
party and had most successfully conducted its opex%tions for a period t;fe ((3)12?::

* I'ide Burveyor-General's letter No g0, JYears, was recommended* f thi
duted 16th March 1875, to the Secrelary to Gov. g i i et o
-'ll'nmont. Revenue, Agricultu:'ee. n:tlr((‘,‘:;;vmet:ce( Be ztlnd' w.lth the sanction of GOVCl‘ﬂment, was
iy . ransferred to the charge of No. 8 Topo-
] graphical Party from the 1Ist Octob
-lgzséqu{;:l?ll;egg:itnEz;sEﬁngac'll’ R.E.,fx}\}ssistant Superintendent, 2nd grad?ar
‘ , g sumed charge of No. 7 party, from t in
Strahan’s departure from Simla, viz{?, bth Octobe}') 18;5. e date of Captain
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StaTEMENT A.

Showing progress and present cost of each survey during season 1874-75, with general average

mileage rates.

I ; . (2 (2 r .
Eg % 3 § S 1E |2 | & £
oz - L= A = @ a2d E
B2 | 83 | E| 2| % (&¢| 2. | Es| E
=g = g 2 g3 I =g s
Suaveys. §a§. __S_ g 3 5 g EE ‘Eg '.:E:';;S- ; Raxagxs,
8 | 25 |z s | § | g5 |22 ) sz | ¢
5 22 g ot a -3 4 e -
=38 &2 b=t 2 @ - H gas 3
EES E 2 B 5 < o °on o
=Y g w = ] B [ =1 -
B & z g & <
No., L—Gwalior and
Centrul India ... 3,073 1,700 | 30 | 192 89| 145 (117 3,850 | 60,336
, 1I.—Khandesh end
Bombny Native
States .| 2,138 3,375 (193 | 744 45] 349 | 86 2,302 | 69,680
,» 1[L,—Central Provinces,
& Vizagapatam 2,534 6,132 | 47 | 277 | 185 | 157 | 327 8,000 52,2‘52
Agency
, IV.—North-Eastern
Division, Central | 2,394a| 800 | 34 [ 136 ( 69| 77 (104 2,350 | 58,339 (o -Incindes 200
Provinces quare miles o
margia,
» V.—Bhopaland Malwa | 2,237 3,385 | 64 ( 971 91| 371 | 91 2,565 | 49,542
{ Kbasi, Gr!ru and ' son 1 .
J Naga Hills 3,2395 792 | 18 73 | 424 82 (596 'i:cl::diag ublt‘}”eﬁ;
» VI Daphla _ Military 8,140 | 69,257 | margin.
L Expedition Sur-
. . =0 4 le,
vey 2,375¢| 2,300 | 19 65 | 418 37 [62:2) c lnd::me:‘ ”nu 7eo
‘ equure miles of
margin,
» VIL—Rajputane 3,741 6,160 | 64 | 618 84 ( 306 (169 3,465 | 64,838
21,731 | 22,644 459 | 2,466 1,494 25,672 |4,14,344

StateEMENT B,

Professianal results and value of the season’s Triangulation, and average number of Plane-Table
Jfiwings of detail survey, season 1874-75.
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Statement C.

S

Comparative resulls and costs of Seasons 1873-74 and 1874-75.

3 £ |3 |32
. : o S )
§8 | g2 |5 |28 | i3
§~E EE é:: :E-_:. % E Cost, nnlen;;?ll;.squnru
g BE | <® | 203 | 28
] 83 Sy g‘ﬁ g | =P
E @ (: L] 73 @ z "0 E -
Re. A. P
Season 1873-74 24,103 | 19,623 | 311 |2,276 | 1,965 | 4,25,041 17 10 2
- 1874-75 21,731 | 22,644 | 459 (2,466 11,494 | 414344 | 19 1 0
Difference ... |— 2,872 [+ 3,021 |+ 148 |+190 |—471 | — 10,697 610

RBManks.

Dr.

ArreEnDIx D.
dbstract cash accounts of monies received from st January to 313t December 1875.

Irams.

Amount

Total
Amount,

Itms.

Amount.

Total
amount.

To Map Sale Aecount.
Amount received from sundries. ..
Sales by Mr.* Ball, successor to

the Punjob Printing Compony
Sales by Carator of Government

Books, N.-W. Provinces
Thacker, Spink & Company

To Refund Account.

Amount received from Mr. J. H,
O’ Bricn, Probationary Assistant
Surveyor, in full refund of his
pay and allowances for not
baving served three years as
stated in agreement signed by
him ot the time of admission...

ToTaL

Re. A. P.
1,477 09

168 4 0

11400
3,230 10

285 0 0

4,989 5 9

28500

527459

Rs. A, P.

By Transfer Account.

Amount paid to Bank of Bengal,
No. 152, dated 19th January
1875

Amount poid to Bank of Bengnl
No. 154, dated 19th January
1875

Amount paid to Bank of Bengnl
No 230, dated 28th Janunry
1875

Amount paid to Bank of Bengnl
No. 644, dated 22nd March
1875

Amount paid to Bank of Bcngu]
No. 689, dated 31st March
1875

Amount paid to Bank of Bcngnl
No. 730, dated 5th April 1875

Amount paid to Bank of Bengal,
No. 1105, dated 25th Moy
1875.

Amount pnid to Bank of Bengnl
No. 1466, dated Gth August
1875

Amount paid to Bank of Bengnl
No. 1566, dated 3rd September
1875

Amount paid to Bank of Bengul
No. 1727, dated 21st October
1875

Amount paid to Bunk of Bengnl
No. 1802, dated 3rd Novem-
ber 1875

Amount paid to Bank of Bengnl
No. 2041, dated 30th Novom-
ber 1875

Amount paid to Bunk of Bcngnl
No. 42, dated 6th Jonuary
1876

ToTAL

‘Rs.

189

100

123

186

3,230
114

63

181

840

11

102

48

85

A.P.| Rs, AP
80
00
o0
09

10
00

00

40

80

120

00

40

00

52745 9

H. L. THUILLIER, Colonel,
Surveyor General of India.

Mmorandum showing the total amount recoverable from the Map-sale Agents for 1874-75, lo be
shown in Account Current jfor 1876.

Messrv. Thacker, Vining & Co., Bombay, due for 187374
due for 1875
Curator of Qovernment Book Depot, Central Provinces, N ng-pur, due for 1874,

Measmn. Cotton and Morris, Simla, due for 1874 ...
W. Ball, Exq., Successor to the Punjab Printing Company. Lahore
Curator of (overnment Books, North-West Pruvmces, Allababad

Mesars. Higpinbotham, & Co., Madras

Mossrs. Thacker & Co., Calcuttn

due for 1875

Ra. ’A. P.
206 14 0
20’7| [N ]
3021 0 0
71) 6 6
60 |14 | ©O
176 | 8| 0
84| 6| 6
22| 7| o
3,041 | 141 6
4210 |14 | 6
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Description by Captaiy C. Stranan, R.E., Deputy Superintendent, in charge No. 1 Gualior
and Central India Topographical Survey, of the country plane-tabled.

Tue general features of the country plane-tabled were fully described in last_year’s reports
Central India Ageney and require but little more to be said abouﬁt them.
Rattaugarh, I\l.ﬂllargurh und Mandisore. We filled in up _t().the merldlqn of 75° which
brought us to within a few miles of Neemuch.
The southern portion is open and undulating and pretty thickly inhabited, but, on the whole,
not a very fertile country ; it is plentifully watered by small streams, but very little use is
made of the water, the only means of irrigation being the ordinary leather bucket drawn up by
two bullocks. Wherever this can be employed, opium is cultivated, this being the staple pro-
duce of the country, wheat or barley being quite the exception. During the rains “ bajra”
and “ jowar” are grown, and on the produce of these the villagers live, but the immense labor
bestowed on the opium, to the neglect of all cereals, makes the price of grain of all sorts
very high. Wheat flour varies according to the season from about 8 to 10 or 11 seers, and
gram {rom 11 to 15 seers, to the rupee. Even “jowar” atta is only about 16 seers to the
rupee. 'The northern half is very different; in latitude 24° 30" a scarp rises abruptly from
the plains to a height of about 600 feet, and then gradually descends to the Gunjali river,
a branch of the Chumbal, flowing from west to east, at about the latitude 24° 50', where
there is another scarp of a similar description, but even more abrupt and less broken than the
southern one; from the summit of this the ground again slopes down to the Bawmni river, also
flowing from west to east into the Chumbul, which it joins at Bhainsrorgarh,

A few miles north of the Bamni river, a third and still higher scarp rises; but this fell
vorth of the 25th parallel of latitude and was consequently out of our work. These steppes
are covered with jungle and very sparsely inbabited, and from the very flat nature of the
country, were difficult and tedious to survey. It was not an casy matter to give points to
assist the detail Surveyors, as although from the summit of one scarp you could see all to
the south of you, it appeared one unbroken sheet of flab jungle, and ordinary signals were
useless. White flags and heliotropes were the ouly things of any use, and by means of these
a sufficient number of points were fised to enable the details to be put in by plane-table
traversing.  Along the course of the Gunjali are numbers of small villages, Ruttangarh
Kheri, and Kuakhera, being of a tolerable size and well known, but to the south of this °stril;
of cultivated country, as far as the edge of the southern scarp, there is scarcely a village, the
men who worked this constantly having to encamp in the jungle, wherever they could get
water, their supplies being brought to them ; this was particularly the case in sheet 68, sur-
veyed by Mr. Cornelius and Sub-Surveyor Abdul Gufar. Below the third or northern ’scarp
and on either side of the Bamni, there s a far larger area of cultivated ground, and the district
of Begiim, belonging to one of the great Chiefs of Mewar, is especially fertile,

~ This second steppeis also more inhabited than the first, although here, too, there are large
paces of mere jungle. At about the meridian of 75° 30’ the Chumbul river enters our work frorr.n
the south, and we now bid farewell to it after having surveyed it for 443 miles, with the exception
of 35 miles in the Rajputana party’s work. Where it crosses the 24th parallel of latitude, our south-
ern boundary, the river forms a long still deep pool, impassable except in boats at thejun::tion of the
Choti K4li Sind river; there isa rapid forming a very easy crossing even for carts, but there is no
road dowa to it " v which carts could descend ; deep water again appears until 3’011 reach Bassi
where there is an :xcellent ford about knee deep, with a gravelly bottom. The next crossine
is at Awhra, where the bed is shingly ; the streamis strong and over a man’s knees, but carts
gev over without m.~h difficulty ; there is a great deal of traffic across here, I det,iuced the
height of the water level at this gh4t trigonometrically and found it to bLe 1,249 feet above
thc'scn. There are onc or two other fords or ferries, shewn on the maps bet“:een Awhra and
Gujarth, where the road from Jhélra Patan to Neemuch crosses, and’ where there is b(nth
a ford and _a ferry; the ford is not good, being very rocky ; Dbut it 1ssable for horses {ni
camels. The river then flows up a large valloy,'aboult- 11 miles lo* 5 miles wide at ‘tl (‘
mouth, gradually narrowing to’ 6 miles at the head, formed ~ tering angle lin tl:i.
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Rémpiira, Bhanpiira scarp. In this portion there is one good ford at Kachi Kera, near Garod,
there being in the dry weather only about 2 feet of water with a shingly and sandy bed.
There'is also a deeper ford near Gaunri. The river can be crossed at other places also, but with
difficulty and only when the water is very low. The river flows on the western side of this valley
in a fairly straight course, till it is abruptly turned to the east-south-east by the scarp at
the end, beneath which it flows for 1} miles, when it suddenly turns up north-west, breaking
through the scarp, and runs between precipices in a perfectly straight line for 3 miles, the
water falling over a succession of rapids; on the high promontory thus formed by the river on
its left bank is the old fort of Chourdssagarh, 350 feet above the river, the water level here
being 1,166 feet above the sea, shewing a fall in the river bed of 83 feet in 41 miles from
Awhra, or almost exactly 2 feet per mile. From precipice to precipice, at the mouth of this
gorge, is upwards of 1,000 yards, the river in cold weather occupying a very small portion in
the centre ; from the water to the foot of the precipices is a steep slope formed by the rocks
and débris fallen from above. The country above trends steadily downwards in the direction
of the course, the Led getting narrower and narrower until after about 24 miles the rocky
slopes below entirely disappear, leaving nothing but the precipices on either side, the water
lying in a large deep pool, filling up the whole valley. From side to side the valley here is
only 350 yards in width. For 10 miles {rom Chouréssagarh the river flows between these
rocky banks, there being only two places on the eastern bank and one on the western where
you can even scramble down to the water’s edge. About 5 miles from Chourdssagarh you ean
cross the river over rocks. It then emerges in the Gunjali valley and meets the second scarp,
but this it avoids by flowing round the eastern flank of it; there is a good ford as well as a ferry
immediately below, where the Gunjali joins it. It then continues in a mortherly direction
below this range, with a small strip of more or less cultivated country between it and the
foot of the hills, till it meets the Bamni river at Bhainsrorgarh. The water level here is 1,009
feet above the sea, giving a fall of 157 feet in 30 miles from Chourdssagarh, or nearly 5 feet
per mile. At Dotero and between Kherli and Raipur are ferries; about a mile south of
Bhainsrorgarh is a ford over boulders, and at the place itself is a much frequented ferry where
the Rajah levies a small tax on all travellers; two large boats are available here. A little
more than 3 miles before it reaches this place the whole river falls down a succession of
small cataracts into a cleft in the rocks, the total fall being, I should think, about 80 feet; in
one place there is a clear drop of 20 or 30 feet. The sides of this cleft are worn away
into most curious shapes by the action of the water, and in one place when fishing here, I
found my line carried far beneath my feet, shewing how much the rocks below must have been
eaten away. Where this fall takes place the whole bed of the river is 600 yards in width, but in
the cold weather all the water flows into this eleft, the remainder being one great sheet of bare
rock, which gradually descends to the water level below the falls by a succession of steps, the
strata being nearly horizontal. This place is well known locally by the name of * chulis,”
which I believe signifies whirlpools, and a most appropriate name it is.

From Bhainsrorgarh it flows north-east till it meets the third and northern scarp about 4}
miles from that place. Here again isa ford, but not a good one, over large blocks of rock. It breaks
through this in a similar way, lowing in a nearly straight line for about 12 miles, where it takes
a curious bend to the westwards, but quickly resumes its north-east course to Kotah, which city is
Just at the foot of the back slope of the third steppe. This is in the Rajputana party’s work,
and the exact height of the water level here I do not know ; but judging by a station in the
city on the river bank, it cannot be more than 850 feet (it is probably less than this) above the
sea, giving a fall of 159 feet from Bhainsrorgarh in about 26 miles, or about 6 feet per mile.
Thus from Awlra, on the Central India plateau, to Kotah, a distance of just 100 miles by the
river, the fall is 400 feet, or 4 feet per mile on an average slope. Beyond Kotah the river still
flows north-east, but meets with no more hills, and its course is a comparatively quiet one;
it is kept in this direction by the range of hills which extends from Bindi to Dholpdr. Be-
tween Kotah and the 26th parallel of latitude it receives three large tributaries, the K4li Sind, and
Pérbati from the south, and the Bands, which rises in the Aravalli hills, and flowing eastwards
Dreaks through the hills and joins the Chumbul almost at right angles from the north-north-
west. At Pili, the junction of the Parbati and Chumbnl, the height is again determined, viz.,
593 feet, which makes the fall from Kotah to Pali 3 feet per mile. I am sorry to say there are
no more heights taken, but a height has been trigonometrically deduced at the junction of the
Kddri and Sind, which must be within a loot or two of the height of the junction of the
Chumbul and Jumna; judging by this, the junction of these two, which is out of our work,
would be 350 feet above the sea, which would shew a fall of 243 feet in 256 miles, or a trifle
under a foot n mile. Below the Banfis there is only one tributary from the south, »iz., the Kdndg,
which rises near Goonah, and none from the north. The other rivers to the east of the
Kiind, which fall within our district, are the Kd4ri, the Asan, the Sind, and the Betwa, but
they all join the Jumna below the Chumbul ; the drainage of Ulwar and Bhurtpore to the north
is all into the Jumna above the Chumbul. Thus until now the whole country surveyed by this
party has been drained by rivers which eventually join the sea in the Bay of Bengal; in
fiture, however, the rivers in the south of our distriet Bow south or south-west and find their

way to the Gulf of Cambay. The cantonment of Neemuch is very nearly on this watershed,
and is 1,600 feet above the sea.

A line roughly drawn through Pertabgarh, Neemuch, Bara S4dri to Udipur, and thence
rounding the sources of the Bands up to the Aravalli range to Ajmir, would point out this
part of the great watershed of India.
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In 1872-73, Licutenant Holdich, R. E., commenced a plan of the catlaonments of Jhdlra
’ Pitan on the 12” scale; these cantonments, IJO\V{ever,
Notes on Jhlra Pdtan and Gagron. were found to be little more than a collection of m‘ud
huts built round the Rajah’s pa]ace,hthe rclal ol(ll city
ng iles to the south, situated to the east of a good sized lake, the palace being
l}:ﬁlillltgorll:lb:}l:z ?a:]ggeriasonl‘)' dam. A smoll square fort _overlooks the town from the summit
of a jungle-covered hill to the north. The city 1ts§alf is also walled and is the real capital of
the State, although the Rajoh has taken up his residence at the cantonments, first commenced,
1 helieve, by his grandfather, the son of the celebrated Zalit Singh, prime minister of Kotah,
and who was made Rajah of Jhalawér by our Government on account of the services of his
father. At about 2} miles to the north of the cantonments is the fort of Gagron, in the
Kotab territory, of which also a plan was required, and as the 127 scale would have been too l‘“f"b'f’r
1 obtained leave to survey the whole position on the 6” scale, }ncorporntmg‘ Lieutenant Holdiel'’s
work round the cantonments ; this we completed during this season. The name of the city
was originally Pélan, but was re-named Jhalra Pé_t‘an by tln.e ﬁrs}; Rajah, who was a Jhélra
Rajpdt. It is situated at the foot of a low range of hills running from south-east to worth-
west; the drainage from these hills to the north-west of the town is collected into a gond
sized lake Dy a large and very solid masonry dam about two-thirds of a mile long, on which
are sundry temples and buildings, as well as the old palace. The town lies behind this dam,
the general level of the ground being the same height as the water of the lake in the cold
weather. Between the city wall and the foot of the hills are a number of gardens watered by
a small canal, broug.  rom the lake. Except on the lake side, the city is protected by a good
masonry wall with circular bastions and a ditch capable of being filled with water from the lake.
This ditch, however, ceases in the centre of the eastern (ace. From the west and passing by
the city on the south at a distance of 400 or 500 yards flows the Chandrabagh river, which
then bends to the north-east, and passing through the hills joins the Kali Sind, after about
4 miles of open country. Trom the north of the town a metalled road is carried over a very
low part of the range and contioues due north to the cantonments. Between this road
and the Chandrabagh, on a hill 150 feet above the city, is situated the emall square
fort mentioned above; it has mever been completed and is of no importance. The country
to the north of this small range is flat and fairly well tultivated, and through thig is the road
to the cantonment locally always called the “Chauni” From the north city wall to the
Rajab’s palace in the “ Chauni” 1s 4 miles 3 furlongs. This new palace is enclosed by a high,
apparently strong masonry wall, forming an exact square, with large circular bastions at each
corner and two semicircular ones in the centre of each face, the length of each face being 735
feet. The principal entrance is in the centre of the eastern side, and the approach to it is
along the principal street of the bazar runniny due east and ‘west. A great deal of bmldmg
is going on in this part of 'the “Chauni,” and no doubtin time will be a well-built place.
The interior of the palace walls we were not allowed to survey, and I do not know much ahout
them ; the buildings are large and high, but by no means architecturally beautiful, A little
more than a mile to the south-west of this palace is a sheet of water, formed by damming
up the drainage on the north side of the range of hills already mentioned in connection with
the city ; below this lake and watered by it are several gardens, and in the centre of one the
Rajah is building himself a bungalow, surrounded by a canal to be kept full of water from
the lake. About a mile and a half to the east of the Chauni is the K4li Sind river, which
just here flows nearly morth and south, and is the boundary between Jhalawér and Kotah.
To the north is the -oad leading to Gagron Fort, 24 miles distant, passing over rocky undula-
ting ground; it * unmetalled, but is passable for carts, although decidedly rough and bad.
A quarter of = .fe from the fort, the toad crosses the Au river, into the Kotah territory, the
bed of whir® , between high banks and is about 200 yards across. During the cold season
the water 15 not more than 40 or 50 yards wide, quite shallow, flowing over pebbles close under
the southern bank. The remainder of the bed is sandy or shingly. Half a mile to the
south-east this river joins the Kali Sind.

Gagron is situated on a straight rocky ridge running south-east and north-west, and
consequently parallel to the low range between Jhilra Pitan city and cantonments. The
city, snch as it is, is on a low part of the ridge, the large and important fort protect-
ing it on the south-east, whilst a smaller and half ruined fort protects it on the morth-
west ; the city is also itsell surrounded by a masonry wall connected with these forts,
so that from outside the whole place appears to be one. No objection is made to your
enfering the town or northern fort, but neither Native nor European is allowed inside the
south-eastern, which commands the town thoroughly, and is separated from it by a deep ditch
cut in the solid rock and a high strong wall. As already mentioned, the Au river is about 400
yards [rom the fort, and flowing parallel to its south-western face, joins the K4li Sind almost
at right angles; the two together then pass through a gap in the ridge, over rapids, turning
the south-east extremity of the fort and form a large and deep pool of water. The course
of the Kéli Sind is here abruptly turned to the north-west by a second ridge, similar but
even more rocky and somewhat higher, than that on which Gagron is situated ; it continues
Ms course between these two ridges, flowing directly below the north-east face of Gaeron
for 8 mile and a quarter, when it again abruptly turns to the north-east and passes through
4 gap in the sccond ridge and thence finds its way through the higher ranges beyond. Thus
the KAli Sind and the Au flow very nearly parallel to each other at a mean distance of
about 600 yards, hut in contrary directions, Gagron Leing situated between them, but immedi-
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ately above the Kéli Sind. In flood time t‘é: 6whole space between the two ridges is filled
with water almost up to the fort walls, on the precipice above, and not many years ago the
city itself, which lies low between the two forts, was flooded, the Au and K4li Sind joining each
other through it, thus isolating the south-east fort. Such a body of water not being able to
escape fast enough through the small gap in the second ridge, a portion of it makes its way
up the valley to the south-east, and escapes through another gap and flows up the next, u
much larger valley, and rejoins the main river at the foot of the large hills beyond.

In former years Gagron appears to have been a small town with an unimportant fort
crowning the top of the ridge; Zalith Singh, however, seems to have thought it n good mililary
position, and built the present fort completely surrounding the old one which now forms
a sort of citadel on the top. The south-western face of the ridge was completely built up
with solid masonry from the level of the ground to nearly the foot of the old walls; at
the south-east extremity the wall runs along the top of the rocks, with the exception of
one huge outlying solid bastion nearly circular, which rises from the river bed; the
north-east face of the ridge being naturally very precipitous, the wall is carried along
the top; the north-west end which overlooks the town is strongly fortified, a deep ditch
has been ecut through the top of the ridge under the walls and continues mnearly to the end
of the fort under the south-west face, but gradually getting shallower till it dies away. The
principal entrance is from the town. You first cross a ditch by a permanent stone bridge and
pass between two high bastions, but without any gateway ; the road then curves a little to the
right, slightly ascending between very high walls, and you find yourself Lefore the great gate;
on the left of, but outside this gate is a small postern leading down to the river. On enter-
ing you pass close to a large excavation in the rock intended to hold water, but when I was
there it was quite dry. Beyond this you pass through a high wall, but with no gate, and
find yourself among a number of old buildings, all more or less in ruins,’except the one occupied
by the Killadar. A second wall is then met with which is, I believe, the north-west wall of
the original fort. You get into this inver place by a zigzag and through a large gateway
and find n tolerably open space with trees about it, some long lines of buildings under the
walls on the right, where sepoys live, a store-house or magazine, and the ruins of a palace.
A wall again divides this into two, and from behind this is a sloping road between two walls
through a postern down to the river. This is no longer used and is built up. "The exit from
the citadel to the south-east is by a simple door-way in the wall, from which there is 2 descent
till you come to the end wall immediately over the river and to the large circular bastion
already mentioned. Turning to your right and walking back towards the town, bub outside
the citadel, you find yourself in a narrow space with a small precipice surmounted by the
citadel wall on your right and prolected by the ramparts on the top of the huge south-west
walls on your left. These ramparts are 60 or 70 feet above the ground outside. Continuing
along this path you reach a ramp by which you ascend to the walls overlooking the town and
protecting the principal entrance. On the north-east face there is but one wall, the precipitous
nature of the hill here rendering a second and lower wall unnecessary.

The noticeable feature in the country around Gagron is the extreme straightness
and wonderful parallelism of the two ridges, not only immediately at the place itself, but
for 2 or 3 miles on either side. ‘The larger hills beyond, again, although much broken, alse
shew a-similar character, and in the valleys where the Kali Sind lays bare the rocks below
it is equally marked. Both hills and valleys are thickly wooded, and those long straight walls
of jagged rock projected up above the jungle are very striking. The gorge by which the
river finds its way out into the open plains is very fine, high precipices alternating with wooded
slopes on cither side. One precipice, absolutely vertical, I plumbed, and found to be 307 feet in
height. This is known by the name of the “Gid Kerai” or Vulture’s Precipice, and it is
gaid was formerly used as a place of execution by the Kotah Rajahs, the victims being precipi-
tated on the rocks lelow. The tops of these hills are the culminating points of the range,
and the slopes from them to the open country beyond are very gradual. Sambur and Cheetal
abound here, more especially near the banks of the K4li Sind; numbers of tigers, too, wander
up and down the valleys, but it is dificult to shoot them in the cold weather, as they escape
through the thick jungle over the hills; bears, too, are to be found, but I did not sec any.
There are numerous foot-paths up and down the hills priocipally used by wood and grass-
cutters, but there are ouly two at all frequented passes, one nearly north of Gagron, up the
Amjar valley to Panwar, and the other about 2} miles further up the range, which leads to
Rajpura; they are both stony and rocky and not fit for carts, but passable for laden camels.
Duriug the dry season many of the rapids are fordable on foot, but are very rocky, and the
rocks being slippery aud the stream strong, they are by no means nice fords. Below the
fort is a very gond ford, but the ascent into the fort is not good ; horses can go up and down,
but with some little difficulty. At the junction of the Au and Kali Sind a large boat is kept,
but is not much used during the cold wenther. Continuing up stream you reach the Tola-
ghatti lord, which ig very rocky, but passable for horses; the next is the Manderi ford, due east
of the “ Chauni,” which is passable for carts ; the road is cut through the banks on each side,
the left side of the river bed being a rocky slope, the remainder stony and shingly ; the water
is about knee-deep, running swiftly over large stones; it is a good deal used, being on the
principal road to the east from the * Chauni”; above this again there arc other fords fit for
hiorses to cross, but they are not much used except by wood-cutters. The Au and Kili Sind
rivers form the boundary Detween the JhalawAr and Kotah territories, and ¢ chowkies” are
built ou either side of the river at the Marderi Ghét. Jhalawér aleo has one at Tolaghatti,
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.
and Kotah one on the Amjar Pass, and two on the npper pass near the village of Nolan. A
small toll is taken from travellers crossing the frontier ab these chowkies,

The principal towns met with in the detail survey were Begtm and Bhainsrorgarh  (be-
longing to two of the Rauji or principal Chiefs of
Priucipal towns. Udipur, a Subat of Holkar), Mandisor (s Subat
of Scindia), Dekan, Rattangarh Kheri, and Sing-
holi in the Jawad Subat of Scindia, Sanjit and Mullargarh Telsils of Jaura.

Begtém is situated on the Bamni valley in the midst of a very fertile district, but of no
very great extent, on account of the hills to the porth and the mass of jungle to the south.
"Phe palace at Beglim is a very conspicuous object {rom all the Wlls around. Bhainsrorgarh
is also on the Bamni, and is built on a longue of land at the junction of the Bamni aud
Chumbul ; it is surrounded by a wall, and except [rom the north, is strongly situated. The
Rauji’s palace is at the southern extremity on the edge of a precipice, washed at the base by
the Chumbul river ; the summit of the palace is 160 feet above the river. The Bhaineror-

_garh district is not a very rich one,as a very great portion of it is waste land covered with
jungle, and very sparsely inbabited. Most of the revenue comes from the Kundal valley south-
east of Bhainsrorgarh.  Rempura T mentioned in last year’s report, and I need not repeat
what I then said.  Mandisor is a large town on the Sau or Seu river; it has a small deserted
and half-ruined fort near it. The Indore and Neemuch road passes through this place, and
it will be, I believe, eventually 2 station vn the State Railway. A considerable trade with
Bombay in cotton cloths is carried on from here, and it is also famous for its workers in leather
and dyers. Over Kheriis a fort called Rattangarh, the place being generally known as
Rattangark Kheri. The fort was originally rather strong, but the walls have been in several
places blown up, so as to render it untenable. The other towns nced no separate notice
of them.

In mentioning the passes I will commence from the east, describing in succession each pass

over the three steppes already mentioned, and also

Pusses and ronds. over a fourth subordinate one between the first and

second. The first met with is a mere foot-path, but

passable for uoladen bullocks or horses to the east of Goalimba; the road connects Klilehi-
pur near tite Chumbul and Neoli.

The next pass up the scarp is about a mile to the east of the Chumbul, at Khilchipur,
and thence continues due north to Bhainstorgarh over easy country. This is accessible tor
laden camels.

Again to the west of the river at the same place is a foot-path leading from Gurla to
Kuakhera ; horses can go up and down, but it 1s almost, if not quite, too rocky for camels.
Al ut 3 miles to the south of this is Kunae ghatti, where there is a good Banjara track, which
pr ents no great difficulty to laden camels. This leads to Bhuj and thence to Kuakhera.
B veen this and the salient angle of the scarp to the south are only one or two very small
foo »aths.

"rom Rampura is a pass tolerably easy for laden camels, which ascends the scarp close to
Besla, thence to Bbuj and Kuakhera.  From Chadurpura, at the foot of this pass, » Banjara
track strikes off to the west, passing Ly Bad4no, M4tasara, Naiagaum, and Suasta to Kunjera;
this is also accessible to camels. ‘

To the west of Rampura is Dhodarghatti, leading up to Amad and Mitasard. This is fit
for carts with a little difficulty. From Kukresir there is a road to the north ascending the
scarp at Kotri, thence on to Suisra, near which it joins the Banjara track through the jl?n(rle
above. North of Mdlahera are two small and unimportant passes up which camels can go cgn-
necting Malahera and Sudsra.  From Parda, about 24 miles west of Mahera, is a good T)a;s fit
for carts, the road leading either to Kunjera or to Dekan. °

North of Matkkera is another road, only accessible for camels, but easily made fit for
wheeled vehicles. The pext is from Lusur up an casy gradient, but in its present state only
passable for camels. . ;

By Morwan vuns the high road from Neemuch to Dekan. or by Rattangarh Kheri to
Singholi; it is uvometalled, but is a well marked track, and carts go along :-‘t easily. This
completes the passes in the first or Rampura steppe as far as we have survevedﬁ the cn.unt,pv i,‘l
detail, In the subordinate scarp north of this we find a pass north of Chokri to Lohars, up
which laden camels can go. b

To the west of Kunjera connecting it with Dekan are two roads which ascend tle steppe
by paths accessible for camels, but not very wood. ¢

] Over Barda is a ['oot-p.ath fit for horses only.  North of Paroni is a camel road to Dekan
We _1.hen come to the road from Lasur northwards, which ascends this scarp close to Mal (l(/‘t/l-
and is fit for carts ; the road continues on to Dekan. gactty

. " N . .
From Daroli the high road from Neemuch, above-mentioned as passing by Morwan

divides into two, one going direet to Ratimfgarh Kheri and Si i
) atis ingoli, the
Dekan. Both these passes can be ascended by carts. gell the vther round by
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By Manda, the Banjara track ascends and continues on to Nimoda ; the gradient is easy,
but would require clearing before carts could pass it. There is another foot-path over Mendri.

In the second scarp there are no passes beyond mere footpaths from Bhainsrorgarh to
Kuakhera, From this large village there is a diflicult pass up to Kanpur and thence to
Bhainsrorgarh. Camels can barely, if at all, get up it.

Then come two or three unimportant footpaths barely fit for horses, after which is the
Agran pass accessible for camels, the road above continuing north to Dangar Mau or Bhains-
rorgarh, or to the north-west to Sangoli. From Nimri is another camel road to Singoli.

Between Nimri and Rattangarh Kbleri there are only footpaths, not even accessible for
laden Luilocks except, perhaps, at Lohara, where I think camels might, perhaps, ascend.

At Rattangark Kheri the Neemuch and Singoli road ascends the steppe by an easy
gradient. The road is wide and is accessible for all wheeled vehicles; it was laid out and
made by our Government before we made over the Jawud district to Seindia.

At the third scarp very little falls within our work, and I consequently cannot give a
description of the different passes. TFrom Bhainsrorgarh are two roads to Kotah, one
ascending by the Lashkarghatis, and the second by the Jm/igiatti, further east. The first-
named is the more direct and better of the two. They are neither of them fit for wheeled
vehicles. There are, I believe, two other passes to the west, but I think they are not much more
than paths, or at most only fit for camels ; but this portion of the country is beyond our limits

Full details of all the great roads of communication are entered in the forms for routes

which are sent in as soon as complete, so it would

Roads. be useless to enter them again in this reporf. In

the flat cultivated country to the south the roads

are all good tracks and present no difficulties to carts ; the passes up the hills have been already

described, but it should be borne in mind that although the country above is flat, there are

no cart road through the jungles except the high road from Neemuch to Singhi and those

used by the grass and wood-cutters; these latter are not shewn on the map, as they lead no-
where, merely going to places where the wood and grass are collected.

The Neemuch and Singoli road is in reality the only cart road through this "wild tract.
From Singoli carts can go up the Bamni valley to Begim, but not eastwards to Bhainsrorgarh.
Indeed, all round Bhainsrorgarh there is hardly such a thing as a country cart to he found.
Carts can also travel up the Gunjali valley from Kuakhera to Jat.

The principal rivers met with are the Chumbul, the Choti Kaili Sind, the Seu or Sau, the
Retam, the Gunjali and the Bamni; all these
latter are tributaries of the Chumbul, flowing
from west to east, except the Kéli Sind, which joins it from the south-cast. None of them are
navigable, nor could they be rendered so, the Chumbul even never having more than a few
miles of deep water, without a rapid.

Rivers.

The great mass of the inhabitants are Rajpits, but in the large towns, more especially
Maundisor and those in the Jaura territory, a
good number of Mahomedans are found; most
of the officials in Mewar are of this class. Much of the trade of the country seems to be
carried on by Borahs from Bombay ; they are to be met with all over this part of the country,
especially in Rampura and Mandisor. Apparently they do not go northwards into the
jungle, nor did we meet with them on the Kotah side of the Jhilra Pdtan range of hills. The
aboriginal tribes are represented by the Bhfls, wlho are found in all the wild jungly tracts.
They do not marry or mix with the Rajpits, but often live in the same village, one part
being given over to them and being occupied by them entirely ; they are quiet and in-
ntfensive, generally avoiding Furopeans if met suddenly in the jungle, probably from the
fear of being made to act as guides or coolies. Farther west we shall come to the more
warlike tribes of Bhils, who appear to be of a very different character. Bands of dacoits have
caused a good deal of trouble in the uninhabited parts of the country, more especially on either
side of the Chumbul, just north of Chourassagarh, where there is a very large strip of disputed
territory lying between Udipur and Holkar. Tvavellers from Bhuj to Kuakhera, or from
Khilehipur to Bhainsrorgarh, have to pay for guards before entering this jungle, or they are
infallibly robbed ; the tax is about 6 annas for each sepoy. “These dacoils never molested
our parties.

Inhabitants.

The great product of the country is opium, of which great quantities are grown wherever

the black cotton soil is met with and water is

available for irrigation. The Borahs are, T helieve,

the chief opium agents; it all passes down country to Indore. Iron ore is found in the second
steppe.

The eoil in the low-lying parts is mostly rich black cotton soil, but all the high parts

- are very rocky, and in consequence there are

Soil, climate, &c. imlense tracts of waste land. Notwithstanding

the large area of forest, there is very little valuable timber. The climate during the cold

Products.
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of course, is powerful, but until February not oppressively
so, and it is on the whole healthy. As the hot weather draws near, the country north of
Rampura becomes decidedly hotter than the open country to the south ; moreover, water becomes
searce, and much of it is very bad. Nearly all the sickness may be more or less attributed to
the bad water. Jamudi (in Abdul Samad Khan’s board), formerly a great place for smelting
iron, is now entirely deserted, except by a few miserable-looking Bhils, entirely from this cauge.
Peplia Gurla is another case. Badano, Matasara, and the villages near them. were ‘evldent]y
larger and of more importance some time ago, and the present inbabitants give this as the

reason why they bave so much decreased.

weather is very pleasant; the sun,

Feiract from the Narrative Report of H. Honsr, Esq., in charge No. 2, Khandesh and Bombay
Native State Topographical Survey.

The following account has been submitted by Mr. D. ‘Atkinson, Surveyor 2nd grade, for
incorporation with my report. 'The area, viz., 1642 square miles, has been carcfully triangn-
Jated, and the results are very satisfactory. They will doubtless prove still more so when the lst
class triangles are properly connected.

* * * * * * * *

« The Vindhia mountains extend over the whole limit of the country triangulated on
. the right bank of the Narbudda, with a series ot

Central Indin. falls rising i hain of hill be b
Jhabun, Jobat and Ali Rejpur. alls nsing' 1n a chamn of Ills on f?le ank of the
river equal in height to the main range, The

Sathpura range also encroaches with its northern face on to the le(t banlk of the river,

« About 10 miles west of Barwani, the Narbudda, at an elevation of about 400 feet, enterx
the gorge formed by the approach of the two ranges, Vindhia and Sdthpura, Its debouchure
has not been visited, and may be beyond that limit. The gorge must be more than 30
miles in length, the entrance of which is named by the natives Haranphar, or the leap of
a deer. It is said that a deer pursued by a Bhil escaped at this spot by leaping across
the chasm ; another legend names the great Rdm as the hunter. A [air idea can, tﬁerefore
be formed as to the narrowness of the torrent in the gorge. The Umnri, Hathni, and the
Or are the three principal tributaries flowing into the Narbudda, the last-named joining far
west of the limit of the season’s triangulation. ' °

 There are many roads leading to the Mdlwa plateau, but the main one is that which
leads from the valley of the Narbudda to the coast.

“Teak is plentiful, bu of stunted growth, in consequence of the Bhifls mutilating the
trees and so rendering them seless for timber. Logs of sissoo are carried both to the coast and
to Dhar. Mango trees are  re, but tamarind and nim abound. The fruit of the tamarind, as
in other parts of India, is®  gathered here, and is allowed to fall off and decay. Date tr’ees
are plentiful, but towards wne west give place to the palmyra,

“The general appearance of the country is that of its having once been in a very pros-
perous state, and that great commotions have rolled over it, which are fully borne out lbr') its
history. Fever and guinea-worm are said to be prevalent. No member of the party esc}'a e(:l
fever in the early part of the season, but towards the close of January the health of }the caI;n )
improved, and later on there was no sickness, except that the Surveyor was laid low. [

“The gorge of the Narbudda presented a serious obstacle to the prorr.ress of the work
The signallers had to follow the example of the Bhils and swim across by thz lelp of log o f
wood,.depcnding. on the help of the guides who, if not closely watched WOlli(ll:)DOt l)e:'st,?
deserting at a critical moment. Often have the khalasies complﬁined of thle Patels of v'l‘]l : .
arming themselves with sticks and turning them out without guides, refusing c\:en to alloﬂlr l;lllbeS
to take vest. The Dufladar, while suffering from fever, was once placed ti,n ‘thic redi oy
_when a Beloochi coming up collected men from a neighbouring village and 11'1;1 phimlcame'nfi’
into my camp. On one oceasion the Bhils fired into the Snrveyor'scpeople \\:hile maane
w!m l.md to r!ml\"e a detour to avoid further molestation, and reached the encamping e . :ilng,
midnight, bringing in some arrows which they picked up. The Surveyor thou]rrhnn gtloun ! lat
molested, was closely watched, until he was recognised by a youth nsron,e whoo halo ety
there three months previously, when the Patel, or headman of a village, and his son ( ("1101"11}_’6(1
law came and expressed their regret at the attitude the Bhils had sTlovwn and de‘-llm' Slonl-m-
were absm_lt from the village at the time, and convinced him they \\"erc not t’L il,lle( shey
accompanying the camp up the Vindhias to Gumanypur station. ’ © blume by

“The Thakoors of Bori and Borjar of the Jabua and J i

. TS 3 orjs q ‘ obat States, res ely
cousulpml)le opposition, the former in particular, but the latter, though ob’]io-ilﬂfcat(l;v;-‘;g; s.h?wed
all assistance latterly, because the Surveyor bad not it in his power z) a'ran?:, a.Bre |.1esi:,lle us-ed
ferred to the cffect that the Rajah of Ali Rajpur should be prevented tl,'rom 0 enfl @ w. et
m a neighbouring village, pening & market
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“ It is a matbter of great regrvet that want of time prevented the Surveyor from collecting
. e L oy legends of the Bhils, who claim descent from
i“tll;'.‘“ililonts deseription of the conntry surveye the gr’eat Hy:l., whose sgab of Government. was
' at Maheswar (Mahesvati) long before Chittore
was founded, or the ancestors of the Ranas of Udepur migrated to India from across the
Himalayas.”

* * * * * * * *

“ The detail survey ou the scale of one mile = 1 inch of that portion of country which
lies Dbetween Lat. 21°t# and Long. 3§° &
coloured burnt sienna, was completed, comprising
parts of Khandesh (British), Native Nimar (Holkar’s), and a small portion of Barwani in the
north-west corner, embracing an area of 2,138 square miles, in the wildest and most rugged
part of the Sathpura range which separates Khandesh from Native Nimar, and contiguous to
country previously surveyed, colvred pink, and to British Nimar in the Central Proviuces.”

Loenlity and aren of survey.

* * * * ¥ *

“No towns lie within this tract, and there are only three or four villages of any consequence,
which, however, border on the northern limit
excepting Pal, or Pal Tappa more commonly,
once a flourishing place, judging from its ruins, in Lat. 21°21' 30" and Long. 75° 56 27°,
situated on the left bank of the Suka river in a valley of the Sathpuras, which is now being
re-inhabited. The lands have been made over to an enterprising Zemindar, a Native of Oude,
rent-free for twelve years, five of which have expired, who has persuaded about 100 families of
Kunbies, Bhils and Banjaras to settle. If not deserted again through sickness and the depre-
dations of wild animals at night, Pal should soon rise in importance, and being the only vil-
lage in that part ol the range, will be most couvenient for wild Bhils, who will prefer going
there to more civilized parts in order to barter the produce of the forest for grain. The water
is good, flowing from a perennial spring into a large masonry reservoir.

Villages.

“The principal river is the Anper, which takes its rise 2 miles south of Sirwil Choki,
Lat. 21° 15" and Long. 75° 42’ 30”, and runs due
west for 36 miles through the main valley of the
Sathpuras; it then turns southwards at right angles, and, break.iug' through the range 4 miles
west of Lasur village in the Chopra Talooka of Khandesh, falls into the Taptee. There are a
few Bhil Lamlets along the banks, but the climate is so deadly from the commencement of the
rainy season to the end of December, that even these aborigines are obliged to remove their
habitations to higher and more open parts. The minor rivers are the Beda, Kundi, Deb, and
Goi, which flow northwards into the Narbudda, and the Arnawati, which takes a south-east
course and falls into the Taptee near Shirpur.  About four mont‘hs ago this torrent caused serious
damage to property at Shirpur, when the water came down with a rush at 2 A. M. and swept
everything before it, the inhabitants narrowly escaping with their lives, mainly through the
exertions of the Mamlatdar and Sub-Judge.

Rivers.

'The Sathpura range which spreads over the tract under report is excegdingly wild and
desolate.  Scarcely a habitation exislts over
hundreds of square miles, although there are the
sites of numerous villages still distinguishable, which prove thnt. these _mountains were fairly
populated in former times ; but owing to the notonnuslx deadly climate, impure water, and tllw
ravages of wild animals, the inhabitants either septled in K.h:m.(lesh or (l‘ISI)el“Sed themselves in
Holkar’s territory. The extreme stillness which reigns in this wilderness is painful toa degre_e ;
nothing is to be seen but interminable jungle which eloses every scene from th.e view, while
the Surveyor regularly forces his way through spear grass up to his head in height, and
endeavours to avoid thorns of the khair or catechu, Wlllch are 8o strong and sharp that even
the tough hide of an elephant is scratched. No su[:phe:q are to be had for lov'e or money, and
the anxiety caused from this source was endless, Were it not for t:,he very satlsf':.]ctm'y arrange-
ments made by Mr. Moore, the late Collector of Khandesh, which were carried out by his
successor, the assistants employed on the detail survey would have been simply starved out.

Mountains.

« The country between Khandesh and Native Nimar (Holkar’s) starting from Palkunda,
) or Paratkunda, the tri-junction point of Khandesh,
Khandwa (Cen. Prov.) and Native Nimar which
runs westward along the Sathpura range to Rajmali, the 'ri-junc‘lion of Khandesh, N_at.ive Nimar,
amd Barwani, over a distance of 86 miles, has been su_r\'g‘vml with t.h.e greatest pos_sﬂ.lc aceuracy
every pillar, of which there are 8%, Leing shewn in its true position, and bearing the proper
number assizrned to it by the Settlement Department.

 Boundary hetween Khandesh and Native Niwmar.

“ The interior of the Sathpuras abounds with game nll' every descnptmn. l;lison‘, sambur,
geveral variclies of deer, nilgau, wild fowl, &e.,
tigers, leopards, panthers, and bears are to be
feund in numbers, espeeially the last named, in the more damp parts and along the banks of
It is most dangerous sport going after Lears and bisou.  The single sportsman, and

Gawe, &c.

rivers.
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s indeed, stands a fair chance of being
bison, than which a more fierce and
hidden by the high grass, and from

not less so the surveyor or traveller, unless very cautiou
mangled by a bear or suddenly charged by a solitary
vindietive animal does not exist, as he stands motionless, ss, and fr
whicl there is no escape unless the rifle bullet takes cffect, for he comes down with irresistible
foree and is more to be dreaded on foot than a tiger. Several Bhils and grass-catters are
annually killed while collecting gums, &e., coming suddeuly up to these fearless animals in the
high grass.
}r. Chew states that an attempt is being made fo bring the neighbourhood of Bara
Dhupa, a plateau about 2,750 feet above sea level,
Reclamation of forest land. under cultivation by a company of natives who
have obtained a lease from His Highness Holkar on very easy terms; hut intending settlers
are deterred by the difficulties of the road and the long distance ut which supplies are obtain-
able. Several of those who have from time to time been induced to settle have left, driven
out by fever and the hardships they Lave had to encounter,
* * * * * * * *
«The chief line of communication is the old Agra and Bombay road intersecting plane
tables 25 and 27, which is kept in good repair
Rods and passcs. although not metalled. There are cholkies or posts
at certain intervals for the protection of travellers. The traffic is hcavy just at present, but
as soon as the Holkar State Railway is completed, it will naturally be drawn away. The road
goes through the Gaolanghati pass in Lat. 21° 35" and Long. 75° ¢/, the crest of which is
about 1,900 feet above sea level. Another important road goes from Chopra in Khandesh to
Khargun in Native Nimar, #id Dhoulid and Dhulkot, but is not practicable for carts in the
Gadarghati pass, where it is exivemely difficult even for laden camels, though with very little
expense it might be converted into a good road. There are chokies along this road also for the
protection of travellers, who are always accompanied by one of the chowkedars from post to post.
Supplies are not procurable anywhere. The crest of the Gadarghati pass is about 2,000 feet
above sca level. A Dranch from this road strikes off from Dhoulid and goes #i¢ Chirmara
through the Rupgarh pass, the erest of which is about 1,800 feet above sea level, and there
joins the main road at Dhulket. It is practicable for camels and laden earts also, with the
exception of one part to the north of the Rupgarh pass, through which empty carts ave talken.
A third road goes Irom Raver on the Great Indian Peninsula Railway line #7d Pal and Sirwil
choki, about 6 miles heyond which it meets the road just described, and also runs through the
main valley of the Sathpuras, parallel to the Aner river, aud is practicable lor laden camels.

Ertract from the Narral’ Report of Capraiy T. H. Houbicw, t. E., in charge of No. 3 Topo-
graphicc  Survey, Central Provinces, and Vizagapalam dgency.

The description triangulated ground must be confined to districts south of the
Indraoti. I regret that Mr. Harper’s notes of the
country mnorth of that river are so incomplete
that I cannot venture to compile a deseription
from them, more particularly as the district of the Mardian (or Abajmard) hills, north of the
Indrioty, is one of very peculiar interest, containing, as it does, the most primitive specimens
of the aboriginal race of Gonds. This tract (Colond Glasfurd writes), might be called * the
heart of Gondwana ; it is heve you will find the Mavias in all their aboriginal simplicity and
purity, for the reason that this is the point where they are furthest removed from contact
with the Marathas on the west, Telingas on the south, and Chutecsgarh and Bustar hybrid
tribes on the north and cast.”

Bastar.
Description of country in Bastar.

The Indraoti from the point where it emerges from the ghauts of the Jeypore plateau, on
the cast to Bamragarh, flows through a vast forest-covered district rising on the vight banlk
towards the north into the hills of Abajmard, To the south it gradually falls towards the
low lying tracts of the Bhopalpatnam talook in the south-west, whilst it merges on the east
and south-east into a mass of Lroken, irregular hills, which characterise the western limits of
the areat Jeypore and Bustar platean, The whole of the Kootroo talook enclosed by the
Dend of the river to the south-west from Bamragarh possesses the same monotonona eharac-
tevistics of juugle and grass, interspersed with a confusion of irregular but picturesque hills
possessiug no apparent continuous system. The general level of this distvict is high, being
about 1,000 feet above sca-level, with some of the more defined peaks and hills rising to a.bovtc;
2,000 feet in altitude.  Were it not Tor the deadly monotony of color and the c'dept'eseinrr
effect of one vast unending sea of jungle, the scenery in mauny parts would he grand. ;I‘hae
Indraoti itself i+ 4 heautiful river, every mile of its conrse presenting picturesque effects in a
variety unequa’ ed by auy river south of the Himalayas that I have yet seen in India. (

South w et the Kootroo talook lies the district of Bhopalpatnam. Bhopalpatnam is on
the low level of “odavery valley only a few hundred feet above sea, but it is the most civil-
1zed part of Bustar T have yet passed through. Villages are large, if not plentiful, and supplies
easily procarable. ~ All the cultivation of Bustar scems centred in Bhopnlputuan; Fronglth;a
peighbourhood of Bhopalpatnam a very marked and well defined  range of hills called
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““ Gadalgoota” runs in a south-easterly direction, terminating near Albaka, and following or
rather determining the course of the Godavery. Part of these hills-has already heen surveyed
by the Hydrabad party, but the vidge of them defined the boundary between the Godavery
districts and Bustar, and all their north-easterly slopes fall within the limits of our own work.
The range culminates in that wonderful peak which takes its name on the Hydrabad maps from
the village of Doli beneathit, Theascent of this peak (already deseribed inprevious reports) is
difficult and tedious from the extraordinary fissures which intersect the path. A little north of the
village of Doli, on the plateau below the peak, i1s a feature of great interest in the vast
number of tumuli or kistvarus scattered over the surtace of the hill. The number and extent
of them is very remarkable.

Between the Gadalgootn hills on the west and the Bailadilas on the east, the general
nature of the country might be descrihed in exactly similar terms to those used for the
Kootroo distriet further north. Forest jungle, interspersed with open tracts (of no great extent)
of dense rank grass is the prevailing feature. Villages are fewer and water is scarce, except
in the immediate neighbourhood of the Talpur and Chintawaga streams. There is one
good road leading to Maddir and Bhopalpatnam from Cherlaand Dumagudiam, which runs
parallel to the Gadalgoota range between those hills and another small and disconnected but
still well-marked range, extending from a little south of Thonki Ghat to the bill station of
Gadigura vear Kotteapili. Along this road there are good villages at intervals and some
small extent of cultivation. Beyond this, however, extends a dead level of jungle to the
Bailadila hills and the plateau. The physical aspect of the low districts still further south in
the neighbourhood of Yelmagonda, Beji, Kaler, &c., has been already described in last year’s
report in much the same terms as those already used. These were the districts under topo-
graphical survey, and with the Rampa hills completed by Mr. Claudius, need not again be
referred to. Messrs. May and Claudius have added some interesting notes on these districts.

Four principal roads may be referred to traversing the Bustar jungle, all of them being
good, wide, well-marked tracks running over soft,

Ronds. and generally sandy soil, quite unbridged, Lut
good for wheeled trafic of the native sort wuntil ghits or pusses are reached.
No. .1 is the continuation of the road (lately metalled) [rom Rajahmundry, to Rampa
vid Chodaveram, Moradapali, Valumra, and Lakiwaram to Kaler and Damagudiam, the only
practicable route up the Godavery valley on itsleft bank. This road from Rampa or Chodave-
ram (which latter is the most directly in the route), follows a gradual rise through the Rampa
hills, until its highest altitude is reached a few miles beyond Valumra. The gradient is so
far easy and good for riding or baggage animals, and could be made available for carts.
Beyond this between Valumra and Lakiwaram is a ghéat road descending about 2,500 feet
through a rongh and irregular pass, which follows for the most part the rocky bed of a small
stream. It is the regular Banjari route, but its roughnessis considerable, and preventsany-
thing like rapid marching. No. 2 runs from Damagudiam or Beji »i¢ Yelmagonda, Chintul-
nar, Jiggoergonda, Kaikia, Katakalian, Chitapur, and Danpunji to Bustar; a branch road from
Chintulnar runs to Vijapur. The ghétis reached a little beyond Jiggergonda, and from this
point it is impracticable for carts. 1t is the principal Banjari route of the country. No. 3
has already been referred to, running from Damagudiam »/é Cherla, Kondeagudeen, and
Madder to Blopalpatnam, a little to the east of the Gadalgoota range. This is a good
road, practicable lor country carts the whole distance during the cold weather. No. 4 is the con-
tinuation of the direct road from Sironcha v2¢ Bhopalpatnam,Thonki Ghat, Jaither, Byramgarh,
&e.,to Bustar. This,too, at the best season of the year is open to country wheeled trafic. There
are many small tracks in the jungles trom village to village, distinguishable probably only in the
cold season, and shifting their position (as indeed do the main roads and villages) from year to
year, 'The villages along these routes are scattered at generally wide intervals, and are never
more than a collection of mud and wattle hats thatched with grass.

Throughout the whole district of Bustar, I have only yet seen one very small Hindoo
temple at the village of Gadma to represent the
stone architecture of the country. The presence
of this temple, utterly insignificant as it is, however points to a once higher degree of civiliza-
tion in the country than existsnow.

Building.

Of rivers, the Sileru and the Saveri fall within this season’s topography for

. a part of their course. It may be as well

Rivers. to mention that in our maps we have followed

the spelling that has been formerly used. The Silern (or Sil-sir “rocky river,” the
termiuation ““air’” or ' yer” relcrring to a stream) is not inaptly described by its name.
Mr. Clandins had opportunities of observing it, which he has utilized in his notes. The Saveri
is frequently called, near its junction with the Selirg, Sav:pr{ t.lle termination being evidently
« yer' again, but what the word ““ sav” « death”, “ refers toit is impossible tosay. The Saveri is
a fine, full-flowing stream even in March and April. It has apparently a good sandy or rocky
hottom throughout its comrse (or 40 miles above Rakapili. It is very full of rocks in the neigh-
bourhood of Kaler, where it is crossed by the only route vunning from Beji and Damagudiam
r1d the Valumra ghit to Rampa. At this point (Kaler) is a ferry, but the river can be forded
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at a point not far from Mot during the hot weather mouths. ’X"T(le Indraoti, which is the ouly

other large river met with in the surveyed districts, will be better described after closer observa-
tion by detail surveyors,

The vast jungle of Bustar included between the Saveri and the highlands of Jeypore on

. the east, to the Godavery district talcoxs on the

Tuhabitants, manners, customa ke. west, is occupied almost exclusively by the abori-

ginal tribe of Koi or Koitor. In the Sironcha distriet and north-east of it towards Kootroo,

the people call themselves Gottawar, but in the opinion of Colonel Glasfurd, this name is

only a gradual corruption from Koitar, and he classes them together as one great tribe. Certainly

in sueh of their manners and customs as are open to the observation of the traveller, with-

out deep enquiry into the details of their observances, bear out this opinion. To a stranger,

however, the distinetion is fully insisted on by the people themselves. Of four or five men out of

any village neav the banks of the Indraoti morth of Bhopalpatnam, the majority will call

themselves Gottur, or Gotti, and a few, “Kois,” the latter declining to be classed with the Gotburs

in any sense.

It is beyond the power, though, of any officer engaged in survey operations to enter
otherwise than superficially into ethnological questions. All the aboriginal Gond tribes ap-
pear to be suspicious and timid to a far greater degree than the Bhils and Shanas of the
more northerly tribes of India. Time is required to gain their confidence before any lope
can be entertained of arriving at the truth of asking questions ; and to this must be added
the difficultics raised by a very natural hostility to the progress of survey operations and
the requirements thereof. It [requently happens that villages are deserted at the approach
of a camp, and here, as farther south, the desertion of a village not unfrequently results in its
total abandonment,.

No part of the aboriginal tribes south of the Indraoti appears to be entirely free from
Hindoo and Telinga influences. Towards the western edge of the jungle and the boundary
between it and the Godavery districts, the Kois become much mixed with the lower castes
of Hindoos and Telingas, the Dhers or Mahars, a very low, but very useful caste of cloth-weavers
existing in great numbers in the larger villages along the direct route between Cherla and
Bhopalpatnam. In the Bhopalpatnam talook, a small agricultural tribe of Gonds called Naiks
is found. From their name ome would be inclined to believe the tradition of this being
formerly a powerful and warlike tribe ; not much of the warrior now remains to distinguish
them ; they are simple agriculturists, not differing in appearance from the Gottawars surround-
ing them. In the Bhopalpatnam talook, which certainly contains the largest clearings and
most important villages, Hindoos (prineipally Mahars) and Mahomedans are found; but in all
the remoter villages buried in the recesses of the vast Bastar forest to the north and east are
none but Gottawars becoming more primitive, and also more intelligible in their observances,
the farther they are removed from the Godavery. In the farthest wilds of Kootroo and the
fastne ses of the Abajmard hills, the real aboriginal Gond will, I hoeve be brought to light
innor 1t of the contaminating influcnces which distort the extraordinary rites of his more
civil d brethren.

he great family of Kois is split up into numerous sub-divisions or castes analogous to
thos. of the Gond tribes in the Chanda district, and something like a classitied list of these
castes may possibly hereafter be arranged with the help of the detail surveyors. It is, however,
as I have before remarked, more dificult for a surveyor to obtain information of this sort
than for any ordinary traveller,

Towards the south in the neighbourhovd of Yelmagonda, Vijapur and Beji, the Kois are
a slight, dark skinned, well made and active race, with clear, l;igh pitched voices, often very
musical, with very little hair on their faces, which are usually as smooth as a woman’s, and
wearing but one small cloth round their loins, with necklets and armlets of beads and brass.
Brass ornaments are rare, but are evidently fashionable when obtainable, while strings of
beads to the depth of many inches falling over their chests form the principal ornament, if
not the principal clothing, of the Koi. A leather band decorated with cowries round the
waist cloth is not uncommon. The bair is gathered into a knot behind the liead, and with
the Lead necklace combines to give the Kois a peculiarly feminine appearance. Further north
on the borders of the Sironcha Talook and in Bhopalpatnam, the Gottur certainly appears to
me to be a better developed aud physically stronger man than the Koi southwards. The shade
of colur is distinctly lighter, as a general rule, but in tbe matter of intellizence and activity
there is little to choose, the Gond everywhere appearing to be a naturaily L-'sharpel‘ individual
than his unueducated Aryan Lrother.

T once witnessed a Gottawar dance celebrating the annivereary of a villager’s death, and
1 imagine that the dress worn on that occasion was what a Gond would consider * full”.
There was much addition to the ordinary amount of beads, and more brass armlets than 1 had
¢ -scen belore, but the head.dress of peacock’s feathers, with a slicht turban, the small
eircwt leather shiclds decorated with cowries, and the knives as side-arms we,l'e decidedly
nuusual to ordinary dress. The dance was a monotonous performance, a sort of hreak down, the
dancers following each other in a close circle. It was more of & * walk round’’ than z,my-
thing clse to the sound of horns and drums, Further north again, beyond the Indraoti, the
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Gond of the Abajmard hills wears absolutely no clothing at all. This fact has not yet come
under my observation, but the Vakil of the Bustar dmrbar attached to Mr. Harper’s camp
assured me of the faet. It requires verification, however.

Awong the Kois of the southern districts the women always appeared to e well and
decently dressed.  Here again the Gotlurs seem to differ.  An upper cloth over the breast and
shoulders being the exception and not the rule with them.

About their manners and custorns I made many enquiries, but T feel quite unable to decide
as to the valuc of the information obrained. I believe that, ps a rule, rites and ceremonies are
very vaguely underslood by the people themselves, but there are some outward tokens of their
observances common throughout the country.

The ordinary method of disposing of the dead is cremation. The body is almost invari-
ably buried in the shadow of the “mohiva’ tree, and in many instances the appearance of the
tree led me to suspect that the corpse was actually bound to the tree itself in an upright posi-
tion. The sacrifice of buffaloes or cows to be eaten by the guests is an invariable accompani-
ment to the ceremony in all eases where the relatives of the deceased can afford it. In the
Beji and Vijapur districts, evidences of this ceremony were not nearly so common as further
north, but in Bhopalpatnam and Kootroo, the two upright posts, a foot or so apart, and a few
feet high, sometimes elaborately carved, with a flat stone between them resting on smaller
stones as supports, with a wooden figure of a peacock, perched on the top of one of the posts,
was a common incident in the morning’s march. The posts and stone serve & double purpose,
not only as a sacrificial altar, but as a monument to the deceased. The peacock was often a
very good imitation ; in one instance of a recent burial I found the weoden bird covered with
aaily eolored handkerchiefs and cloths twisted to represent its erest and tail, and most
ingeniously imitative of its smart original, both as to color and shape. The ashes in this case
were above ground and covered with a neat wicker work sort of hencoop; this again was
decorated with gay flags and streamers, the whole arrangement being close to a narrow foot-
path in the densest wilds of the jungle. A cow’s tail not unfrequently is nailed to, or twisted
round one of, the posts, and this part of the outward ceremonial clearly connects the Gottur
and Koi. The monument of the Koi is described by the Reverend Mr. Cain (missionary at
Damagudiam) as a post with a cow’s tail nailed to it. I never happened to meet with one in
tLe neighbourhvod of Damagudiam.

The most lasting monuments of the country are, however, the ‘“menhirs” or upright
stones (precisely like tombstones, only varying
according to the nature of the stone used) planted
in memory of the dead along the sides of well known roads. These ““ menhirs” are found
throughout the conntry, but in much greater numbers towards the hills and platean on the
cast than in the lower trrets of the west., I believe mysclf that both the stones and the posts
already deseribed are planted by the same tribe of Kois, the nature of the monument to be
raised to their dead being determined by the easy accessibility of a good quarry of laminated
sandstone or otherwise. No architectural decoration of any sort is attempted on these stones.
They arc of all sizes and shapes. T never saw writing on one of them {Gondi is an unwritten
langnage, I believe), nor was there any appearance of the stones being even shaped in outline.
I have seen them 10 or 11 feet high, but when of this size they are always of such thin slabs
of sandstone that no curiosity is raised as to how they could have been put in position.
Menhirs ave plentiful, but outside the Godavery districts, east of the Gadalgoota hills and
south of the Indraoti, I never identified a single cairn or stone monument of any more elabo-
rate deseription than these.

Lude stone monuments, “ mevhirs.”

All this tract will be well explored this season. Mr. May speaks of a trilithic monument
between Penta and Deorpili which was found a
few miles below Sunkom mnear the right bank of
the Saveri. A similar monnment (two upright stones with one horizontal) was mentioned by
Mr. Campbell on the hank ol the Siller in the Jeypore district. The local explanation in
Lioth cases decided these to be monuments raised to the memory of the dead, and I have little
doubt that the oue spoken of by Mr. May is identical with one mentioned by Colonel Glasfurd
in a letter to me, as erected to the memory of a good woman “said to be very charitable and
Lenevolent.”  Mr. Claudius mentions two trilithons in the Rlampa hills,—one at Valumra
and another clese to a high road south-west of Gerteru. Colonel Glasfurd writes of cairns
and dolmens in the Mardian conntry, which will, T hope, come under ohservation during the
nest eold weather, bnt eairng and dolmens or anything of a higher order, of architecture than
the monoliths or trilithons referred to have not been found east of the Godavery districts
so far,

Trilithons.

In Mr. Ferguson’s widely read hook—** Rude stone monuments—"" velerring to the eromlechs
with erosses found near Mangapet on the right bank of the Godavery viver during the
progress of the Hydrabad survey, the author first points out that the cross is of the 6th or
7th century.  That no Christian community eould have existed after the Mahomedan invasion
at the end of the 13th century, but that a form of Taiping Christianity may Lave been intro-
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duced from the north owing allegiance to Prester John, af then says, “there can be little
doubt that this group is uot solitary. Many more will be found when people open their eyes
to look for them.” They have not been found so far anywhere in the region mentioned, and T
should much doubt whether they have been overlooked in the Hydrabad plateau. The one
furtber remark of Mr., Ferguson’s bear so directly on survey operations that I may be excused
for quoting it.— In so far as the History or Ethnology of the central plateau of India is con-
cerned, or its arts or architecture, the Nizam’s dominions are absolutely a ferra incognita.
No one has visited the country who had any knowledge of these subjects, and the Indian
Government has done nothing to enquire, or to stimulate enquiry into these questions in that
country, vet if I am not very much mistaken, the solution of half the difficulties, ethnological
or archzological, that are now perplexing us lies in the surface of that region for any one who
will take the trouble to read them—Page 478, ¢ Rude stone monuments.” ”

1 have no wish to speculate on the bearing of future discoveries upon present knowledge
of this hazy subject. It is quite clear that there exists in Bustar a people who are in the
constant habit in present times of erccting a class of monuments usually supposed to be pre-
historic and to represent the first rudiments of civilisation dawning on man. To assign special
ages to a special class of architecture would appear to be as_great an error as to classify the
world’s history into ages of stones, bronze, and iron. The same people in Bustar who erect
what may fairly be called in common language ¢ tomb-stones,” use sharp stgne implements to
cut strips of bamboo and the stems of creeping plants into a natural twine.

In the Bastar jungles it will be sufficient to say that, as far as my knowledge of the subject
extends, all the trees mentioned in the Central
Provinces’ Settlement Report of 1869 are repre-
sented. The finest teak by far is found about the foot of the Bailadila hills, at Deoraj, or on the
slopes and at the foot of the smaller hills in the Beji, Chintulnar and Vijapur Talooks. In fact,
the best timber as might be expected is in the most inaccessible localities.

Forest trees.

Probably few districts in India of the same extent so universally abounds in game as the
eastern basin of the Godavery. Tigers abound in
the Rampa hills and in the rank grass of the low
Lroken country about Beji and Yelmagonda, where villages are constantly deserted on account
of their depredations. Farther north in the Vijapur, Bhopalpatnam and Kootroo Talooks
they are not so common, although occasionally found throughout the plain country. Where there
are hills, such as the range on which Gokur Hill Station, Bordaguta Hill Station, are situated
cvidences of them are constant, I have seen their tracks in the morning closely followinc:
those of the pack bullocks that had marched during the previous night. Man-eaters amonE
them are common, But, perhaps, one of the finest fields for tiger-shooting now left in India
is the actual valley of the Godavery itself in close proximity to the river, where, during the hot-
weather months of March and April, they may be heard of at almost every village on the
route. The Godavery valley abounds in game of all sorts, both large and small. Large flights
of Kulan may be found feeding along the banks of the river, and the ease with w.l:xich bt-his
usually war bird may be approached shows how little they have lately been molested by the
sportsm- Deer of several varieties are found, although not in large numbers, the most
cor . veing the chital, or spotted deer, while bears and leopards (probably panthers also) make
up «th the tigers the list of the larger game. In the Rampa and Bailadila hills, and again
in the hills hordering the Indraoti from near Bhopalpatnam to Bhamragarh, there are hb:ards
of bison constantly roaming. They are difficult to discover in the dense jungle, and still more
difficult to approach from the roughness of the hills in which they live, and which apparently
they never leave for the plain country. Along the banks of the Indraoti from a little south
of Bhamragarh to Mudhota and Chetterkote, as well as up the Nye Bereh (Dog River), wild
bufalocs take the place of the bison; the buffaloes, I Delieve, adhere to the p]ainb countr_; and
the low swampy ground covered with rank high grass that borders the Indraoti river. I have
never heard of them at any great distance from the river. In appearance they resemble the
common buflalo rather than the far finer and more powerful animal known to sportsmen in
Assam. It is not very difficult to approach them closely on Mot (when in a herd), and until
wounded they show no great fierceness of disposition. Spotted deer are found wherever there is
a good stream and thick cover. They abound chicfly {as might be expected) in neighbour-
hoods where tigers are searce, Colonel Glasfurd speaks of * bara singha”” in the neighbourhood
of Bhamragarh and at Chetterkote and Mudhota, Possibly he may refer to the mbarsh“ deer
rather than the true “ bara singha.” ¢ Sambhar” and “ neilghai ” are common enough in the
southern districts, and the former are found wherever there are hills all throuch Basar Th

smaller species of deer known as jungle sheep is plentiful, but I believe there is not a sincrlt.a a,ntee
lope of any sort (unless the * neilghai ”” can be so classed) in all Bastar. Small game 15 se .
outside of the immediate valley of the Godavery. To any one well acquainted with the sub'm‘cte
I believe Bastar would afford an interesting field of enjuiry in the matter of snakes. T ﬂec :
ween several that are quite new to me, and traces of some that, in point of size quite. equal :Ze
monsters of Assam.  The boa-constrictor is quite at home throughout these regions qcllld‘ fi °
lthu mn.rlcs of them that I have observed, as well as the cast-off skins found nowb'w(i ,tl;en tl:om
i« no difliculty in believing the tales that are told of their size voracity and‘ extr (,1 o
powers of digestion, aordinary

Wild animals,
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The ploducta of the country afk so few, that Bastar will, I fear, add little to the trade that is

Products now opened with the coast by the regular traffic

: of river steamers between RaJahmundly and

Enchanpali. Gallnuts, skins and horns are about the sole exports. The principal trade no doubt

near the river is in timber, as mentioned by Mr. May. The imports chiefly will be rice and

salt, at present imported by the Banjaris. A certain amount of rice is grown near the larger

villages in the north, sufficient for’ home consumption, but the principal grain of which

nearly each small village can boast its poor-looking field is jowar (cholam), a clearing for its

cultivation being easily effected by axe and fire. A species of bean is also almost universal,
clingivg in clusters to the grass-thatched roofs of the village huts.

The climate of so large an area of hill and plain country varies, of course, considerably.
Climate During the cold weather months the chief pecu-
’ llallty in the low districts of Beji and Chintulnar is
the prevalence of dense fogs at night. The extreme damp of one-half of the twenty-four hours,
and the excessive power of the cun in this low-lying and hill-surrounded tract during the other
half, is a peculiarity that has its effect on the progress of survey operations. Even the best
seasoned of wood cannot resist the effects of such constant change. It is not only exceed-
ingly inconvenient to the triangulator in its effects on the stand of the instrument, producing
errors which far outweigh all ervors of observation, but the plane-table assumes a new shape under
its influence, and some of the party working with unseasoned boards found very considerable
difficulty in adjusting errors so caused. The heat in these low districts and in the Godavery
valley during the hot months (last season the hot weather set in with the 2nd week of
February) is “most excessive. Its low elevation, combined with the peculiar formation of the
hills, the constant presence of buge jungle fires and wide-spread volumes of smoke, thickening
the atmosphere without affording relief from the strength of the sun’s rays, combine to render
the districts of the Godavery ‘basiu- above the gorge so hot and suffocating during the early
months of the hot weather, that it is questionable whether the early cold weather months
would not afford a better working season even with the certainty of sickness increased by the
ivevitable malaria at that time of the year. With the higher elevation of the more
northern and western districts the climate improves in point of temperature, and I have reason
to think that the jungles of the most northern talooks of Narainpur and Purlakot adjoining the
revenue survey districts are considerably less malarious than those of the hill country further
south. In fact I think the members of the party may be congratulated on having left the
worst districts behind them.

Notes by Mr. J. A. May, Surveyor, 3rd grade.

That portion of the Bastar district lying between the parallels of 18° 0°—18° 15’ and
meridians  81° " 30*—81°3¢" which fell under
my immediate observation is similar in jts general
aspect to the surrounding country except to the north-east, where the ground is intersected
by high ranges supporting table-lands from 1,000 to 2,000 feet above sea level, and
which join on to the extensive and elevated plateau further north, on which the Bailadila range
stands. The rest is low undulating forest land, about 600 feet above the sea, interspersed wilh
isolated ranges, some of them rising to over 2,000 feet, aud numerous hillocks which barely
top the jungle, breaking up the ground in some localities into most intricate and difficult
ravines. These little hills are for the most part composed of grey sandstone and white felspar
rocks, containing a large quantity of iron, but the low ghit near the village of Mailasuri,
over which the road from Damagudiam to Jiggergonda passes, seems to be formed entirely ol
mica schist.

Streams are very abundant, but, unfortunately, few retain any water for half the year, and
it 1s only iu the larger streams that pools at great intervals are to be found. It is owing to
this want that the villages in the plains are so few and scattered, desertions being frequently
caused by the failure of this essary, aided in no emall measure by the ravages of small- -pox,
which is a perfect pest in m country during the months of Janunary and February. The
Damagudiam authorities have done much in checking the advance of this discase by the
introduction of vaccination among the people.

Bastar.

Of the difercut tribes or classes of people inhabiting this part of the district I had
occasion to remark bwo in particular, the Reddies and Kote. The Reddies are said to be the
highest class of Telugus, and are most probably settlers from the coast ; they are in appearance
and habits mueh like the Konda Doras in Jeypore. They seemed to me to be unwilling to
render any assistance to my camp, and are, on the whole, couceited, though they have Deen
touud more tractable in other parts of the country.

The Kois, however, who form the greater part of the population, and are evidently a branch
of the great Gond family, are a simple “and willing people, extremely ignorant, even as to their
own usages and eustoms, so that a stranger would find the greatest difficulty in getting any
information from tlwm; I have for my part been usually referred to an old man at Mailasuri
village who was said to know all things.
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There is nothing remarkable in their funeral rites,—.—crcmal:ion,-—w.h1ch is common to hoth,
heing the usual mode in which they dispose of their dead, except in the case of small-pox,
when buvial is adopted.

A few slabs or a heap of stones generally marks the grave or the place where the ashes
lie ; monumental erections are wery searce; the only ones met with by my camp were at the
village of Penta, on the right bank of the Kolab or S;nver'l, and which consisted of a couple of
upright slabs three or four feet high, supporting a third. These are, I was told, usually
erceted to the memovy of some wealthy persenage, or the headman in a village.

The manner in which the Kois conduct their matrimonial alliances is as follows: connec-
tions are varely formed with strangers, as they usually choose among their own kins-folk,
susins being the nearcst degree of consanguinity permitted to marry. The young man
desivous of matrimonial honors starts on a recounoitring expedition to the adjacent villages,
and finding a damsel to his taste, he returns home, and mustering a dozen or so of his friends
sets out for the village of his “ chere amic,”” where he waits for an opportunity of finding her
alone, which, as it is usunally a preconcerted affair, soon offers, when the airl is pounced
upon, but in the endeavour to carry her off, the parents, apprized of the cirenmstance by her
sereams, raise an alarm, and make a show of resistance, and sometimes a mock-fight is enacted
in the event of others of the gitl’s villagers interfering ; she is, however, eventually allowed to
be taken away. The next day the parents of the young woman proceed to the house of their
daughter’s abductor and protest against his conduct, but a formal proposal of marriage on the
part of the young man, and the offer of a liberal dowry, soon soothes the feelings of the
old people into compliance ; the day is then fixed for the nuptials, and at the appointed time,
friends and relatives repair to the place determined upon for the ceremony, where the future
pair are made to sit each in their respective sister’s laps. In this comfortable position the
bridegroom spins a short hempen cord noosed at one end like a halter, which he flings over his
intended’s neck, drawing her over to himself; this with the accompaniment of drums, dancing,
and copious draughts of foul “ mohwa’’ liquor ad libitum brings the business to a close.

Polygamy is tolerated, but only the comparatively wealthy can avail themselves of its
privileges, as every additional wife costs twice as much as the last.

Amobpg other tribes a few settlements of Mahomedans are to be met with, but these are
chiefly hired servants of the Rajah, who have small areas of land allotted to them, instead of
being paid from the treasury, and who may be called upon at any time for service.

The language current in the country is Telugu, though each tribe has a dialect of its
own besides.

The through roads of communication are those from Rajahmundry and Damagudiam,
passing through Beji, Mailasuri and Amapeta to Jiggergonda, Bastar and Sunkom ; they are
almost everywhere practicable to cattle and beasts of burden, being the routes geperally taken
by Banjaris, in fact originally formed by them. ‘There are also numerous cart tracks inter-
secting the ground to the west, made by speculators in teak, which is very plentiful and of
gond size in these parts, and who barter salt for the timber, the price of a tree, after felling and
clearing, being a rupee’s measure of salt. This measure, however, varies in its internal capacity
in proportion to the amount of honesty inherent in the timber merchant, the simple minded
villagers being perfectly satisfied with its external dimensions.

Domestic cattle are very numerous, constituting the only wealth of the people, who are
otherwise extremely poor. ,

Wild animals are abundant, such as tigers, buffaloes,  nilghai,” bison, and almost every
variety of deer.

. The following is 2 list of the most useful trees and plants to be found, with their Euglisl,
Hindi and Botanical designations :—

Teak (Tectona-grandis). ) Torchwood.

Mohwa (Bassia-latifolia). Bamboo (Bambusa Arundinacea).
Giant-creeper (Bauhnnia scandens). Dhowra (Conocarpus-latifolia).
Olibanum (Boswellia Thurifera). Lancewood (Grewia Elastica).
Ebony (Diospyros Melanoxylon). Bael (Eglee Marmelos).

Aonla (Emblica Officinalis). Babool (Acacia Arabica).

Mango (Mangifera Indica). Palm (Borasses flzabelliformus).
Kussum (Schbichera Irijuga). Khair (Acacia Catechu).
Tamarind (Tamavindus Indiea). Ber (Zizyphus Jujuba).

Gallnut (Terminalia Chebula).

Notes by Mr, T. E. M. Craub1us, dssistant Surveyor, 1st grade.
The tract of ground surveyed by me between Latitude 1% and Longitude 8 %" compri.
i 82° O
Bastar, ses an area of 457 square miles, which I must
o ' divide into two parts, the northern but smaller
vortion having an arca of about 200 square miles, which I cannot otherwise deseribe than as
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one of the worst, if not the very worst bit of ground in the eastern ghauts, This opinion
has not been formed by myself alone, but by the oldest surveyors in this party. The southern
portion of my board, however, was more inhabited and traversible. The Peddakonda range, which
has very nearly a p'nullel course to the Sileru river, and which for a short distance divides the
good from the bad country, has already been described by Colonel Saxton and Major Glasfurd,
the latter officer having visited the table-land with the object of becoming acquainted with
any special adaptations that may form it into a sanitarium at some future period. The cairn
erected by Major Glasfurd about 4 miles south-west of the Great-Trigonometrical Survey Station
certainly marks the best spot on the range where water is conveniently procurable from a perennial
spring. The river Sileru, or, properly speaking, Siler, the literal meaning of which translated [rom
the Telugu signifies 1'ocky river, *“ si4,” rock, and ¢ er,” river, runs diagonally through the northern
portion of my season’s work, forming a valley through a large mass of hills for about 30 miles,
]mvmﬂr on the south the Gabra, Kous and Pedd'llxoudm ranges, all averaging between 4 and

000 feet, and on the north, undefined shapeless masses of hills, almost totally void of
llabitation, but of much less elevation. This river from the well known village of Konda-
kamberu, in my own work of season 1872-73, to its junction with the Saveri, a distance of
about 72 miles, forms a natural boundary between (to the north) the Jeypore Territory and
to the south Golgonda, Rampa, and Rakapili. From a little distance below Kondakamberu,
and up to its confluence with the Saveri, a length of 68 miles, the bed and banks are on both
sides, but more especially the southern, extremely rocky. There are two rapids, one abont 7
miles south-west of Kondakamberu, where it has a fall of 30 or 40 feet, and another just
before it leaves the hills near Konda Hill Station, from which pointit flows placidly into the
Malkangiri and Rakapili plains, It is unlordable along its whole course, and from Konda-
kamberu to the village of Polur, a distance of nearly 55 miles (all of which it has been my
lot to survey), noca <1uﬂ'le ferry exists. This to a surveyor causes the greatest inconvenience
and loss of time. During the season under review 1 considered myself extremely fortunate
in finding an old canoe (probably brought down by the rapid carrent from some remote place),
and which was just able to convey one man at a time at one of the three miserable villages
in the valley above-mentioned. Making up my tent ropes and traversing ropes into one lontr
cable I hadthe ends firmly fastened to trees on either bank, a distance of about 260 feet,
Then fastening bamboos and logs of wood on both sides of the canoe to prevent a capsize,
my camp and mysclf were grndua-lly and carefully conveyed across, the rope affording the
means of locomotion to and fro ; this process cost me nearly a day, but had I not adopted such
a measure, the loss of time by having to make a detour by the Polur ferry would have been
more than four-fold. The three villages already mentioned, whichare 4 and § miles apart, were
built by a few reckless beings, who, I have no doubt, only temporarily setted there; they informed
me of their own accord that their principal means of subsistence was by hunting up and living
on the remains of sambhur, deer and bison killed by tigers. This novel and appalently pre-
carious mode of living will undoubtedly seem quite improbable to many, but during the time
I was occupied in surveyjng this wretchedly wild and unhealthy tract, not a single day passed
by without coming upon the carcase of some wild animal half eaten by tigers or pantllers. No
part of any ground that I have ever seen during the period of my service in the Department
so teemed with wild animals as this valley, and it was quite a common occurrence to come upon
the fresh haunts and “ pugs” of tigers, in many cases where they had actually got up
and moved away into the long grass on hearing our approach. In the more inhabited parts
of the Rampa hills, they have caused, and are still causing, great depredations. Villages which
seemed flourishing and prosperous the previous year were entirely deserted on this account
on my visiting the same spots this season. Notwithstanding the reward offered by Govern-
ment for the (lestructinn of these beasts, the villagers seem too timid to go after them, or even
to watch over a  kill,” and many of them seemed very thankful and grateful when I present-
ed them with quantities of arsenie, giving them [ull directions how to apply and use the same
whenever an opportunity offered. ‘Towards the south and about the ground where I joined on
to the Hydrabad Survey, a single wild elephant roams free and unmolested. I had the pleasure
‘of coming across the animal, but without an opportunity of having a good shot; this elephant,
I was told, has been in existence beyond the memory of any man now living thereabouts.

The tribes I met with were the Reddies, Koiwars, and Doms. The Sileru in the portion
surveyed by me seemed completely to separate the first two, the Koiwars belonging entirely to
the north of the river, although they are, I believe, found clsewhere. The Reddies occupy the
whole of the Rampa. Rakapili, and part of the Golgonda hills, and stand foremost amongst
the Telingas. I found them a very intelligent, well-informed race, who seemed always willing
to do anything in their power required by people entering those parts, My camp sulfered very
much from lever, especially while I was at work along the Sileru valley, and at one time every
one of my lascars were so prostrated that for a whole week 1 had to go ount working without
one of them in attendance, and it was then that I was able to appreciate the assistance of these
Reddies, who were brought to my camp from long distances ; they learned the work of alasear so
quickly that 1 was actually sorry when the time arrived for me to dispense with their services.
My experience of them, theretore, diflers widely [rom the account given of the same class of
people by Mr. May, who was working in the plains of Bastar, and the only way I can aecount
for this 1s partly that the Reddies of the ground surveyed by me have less intercourse with
civilized peole, and were pleased with the novelty of their work, and partly from the difference
that invariably exists between people of the highlands and those of the lowlands,
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A singular case of superstition which is so common arlw)ng the ignorant was brought to
‘my notice. While surveying the boundary between Golgonda and Rampa in season 1%73-74, a
dispute arose about a small it of jungle, which both sides claimed, Having distinetly mapped
the disputed boundary, I playfully told the principal men, that whichever of them was
uttering a falsehood ~would assuredly be taken away by a tiger. On passing through this
season, I was very much surprised to hear that the poor fellow on the Rampa side, and one
of the disputants, had Leen mot long after I left carried away by a tiger. The story was told
all over the country, and wherever I went, the headman of each village would inform me
of the sad oceurrence in a most solemn manner, giving me credit at the same time for being able
to foretell such a catastrophe.

The only structures met with marking any memorable time or occasion were two tomb-
stones, as already mentioned in the Narrative Report, and one small, old, ruined temple at the
well-known village of Gurteru, the remains of which are held in great veneration, and villagers
are every morning to be seen offering their devotions there. The slabs of stone are rudely em-
bossed with images, which, I believe, belong to Hindoo mythology.

Eutract from the Narrative Report of Carrain J. R. WILMER, B. 5. €., dssistunt Superintendent
in charge No. 5, or Bhopal and Malwa Topogrephical Survey.

The members of the party were divided into two divisions, the one surveying the Nar-
budda and country north, including a portion of
the Vindhya range. The country here is very
hilly and covered with forest jungle. The south-
ern searp of this range, which runs generally east and west, begins to be more broken up, and
is not so well defined as itis farther east. The country lying between the foot of the scarp and
the Narbuddais well cultivated, open, and flat. The ground surveyed by the second division
is generally open and free from jungle. It is, however, rather undulating to the north, where
this party’s work joins that of the Gwalior survey.

Central India.
Bhopal, Jhnduwar Augor, and Indore,

The principal rivers that have come under survey this season are the Naréadda, which forms
the boundary between the British and Bhopal territories. The Newaj, and a small portion of
the Kdli Sind, both of which have their source in the northern scarp of the Vindhya range. The
minor rivers running north are the GAer and Dudi. The Kolar and Chip rivers have their sources
in the Vindhya range, and flow south into the Narbudda river. The former, before lowing south,
runs east for about 26 miles through the range. The!general width of the Narbudda is about 65(;
yards, increasing in some places to about 1,000. The bed is generally sandy, but here and there
are large rocks and rapids ; the banks are steep and well defined. It is fordable just before the
rains in only two places, and there are eleven ferries in the 397 miles that have come under
this year’s work, with the exception of those mentioned above ; its tributaries, which flow from
the north, are insignificant. ’

The cities of Sedore and Narsingark were surveyed on a large scale this season

. 3 . q . . i a d h
been fully described by Captain Riddell in his Narrative Repgrt'. of last year. The l:'nilit:;'le
cantpnunlclxtslofdﬂlﬁqw and tAugnr and city of Indore were met with by the triangulatinz
parties, but the description of them will come into the report of next seas d
sheets in which they occur have beeu surveyed in detail. P eason, when the standard

The general communication between the villages consist of wnm
The great Deccan road has been met with and survet_;'ed for 46 miles. etsll:i';long:ac?s P::’hSi
the Vindhya range, but are not suitable for carts or laden cattle. There are two principal .y
oue commencing from Budni, west of Hoshungabad, running west, along the foot of ptheP:sses,
through Jamunia, Barda, Dhawa, Lowa Khari to Sehore. Good drinking-water is to b aﬂg‘:
at Dhawa at the foot of the hills, The other goes from the village of fnrkin to Pi e]‘ "
thence to Sehore; both are practicable for carts and laden cattle, palton,

The country triangulated by Mr. Hamer was that between the Khanpi i ]

r ‘ ! npisu : i
pf 75° and the western portion of M1 Horst’s work of last season., The l;;:;rli? lt.(;xseMci:d;an
s theiiame as .discnlzs.:d bybh’lm, being rather hilly and jungly. The country triangulabedn lg
myself was uninteresting, being very flat, with isolated, low, flat hi j ‘
and there, but generally cultivated throuéhout. » low, flat bills, pétches of jungle here

The triangulation emanated from the Kbanpisura Serie

. : ! s ; the souther i i
situated on a high peak of the Vindhya range, 2,218 feet above sea 'leve], called Snins';::ézn b'mlu'?"l
station. The scarps of the range at this point become much bolder, and commuuéls‘cnt' o is i
possible, except where paths have been made, and the hills are densely covered wmllou 'S 11m-

jungle. forest.

Grain of all kinds and opium are cultivated. Of the 1 i

] | . atter a
grown ; the inhabitants apparently prefer to grow it, and the cu]tivitotrils:lde?fble
uffers and is very expensive, being on an: average of 11 seers for the rupee

quantity is
grain thereby

The soil where cultivated is the black cotton soil. The eli
i . e climate at t|
-ot good, fever being very prevalent, but warm, dry and healthy t:w;rd:ilfg?nmdencement e
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Extract from the Narrative Report of Carrain W. F. BapGLEY, in %arge No. 6, Khasia, Garo
and Naga Hills Topograplical Survey.

The hills rise in successive and parallel ranges from the plains to the Burmese watershed,
. . and the rivers naturally following between them
De!criptic}g\n ?:rtlix:\ 253.‘}3;11'“‘1 people. take f:he same north-east or south-west direction,
breaking out through the ranges to empty them-
selves after crossing the plain into the Brabhmaputra, the only exception of any note Leing the
southern branch of the Diku, which drains a long valley between high ranges of hills as yet
unsurveyed and runs directly northwards. The ridges of the hills and the bottoms of the
valleys are narrow ; there are not throughout more than four or five level spaces either above
or below, and those are of very limited extent, the most level being the place at which we
were encamped when attacked at Ninu, which was not only the most level and best watered,
but also the most beautiful place I saw io the hills. The lower and outer ranges are covered
with wood and undergrowth, but without any fine timber, and the tops of the highest range
being uncultivated, are also covered with forest. The rocks tkroughout are sandstone or shale,
the latter being accompanied by tepid salt springs, and the former in several places overlying
coal deposits which have this ycar been explored by the Geological Survey. The rivers are

not navigable within the hills. ’

The climate of the castern half of the traet surveyed was, as far as I experienced i#,
" remarkable for rain. I find from a reference to my notes that we were constantly having rain
which lasted for several days at a time, and during the time that the military expedition
against Ninu was in the country, it was almost constant. This altogether embraees a period
from December to the middle of April. The weather in the winter was otherwise very
pleasant, the sum, as usual in these latitudes, often hot, but the air cold and enlivening, and ocea-
sionally after a fall the forest on the summits of the Patkai from frozen rain appeared as if
eovered with suow.

The low outer ranges are not, as a rule, inhabited or cultivated, but from beyond these to
the watershed the hills are well populated and bared by cultivation, except in the valleys (the
villages always being built on the hill-Sops or points of spurs) which it would be toilsome to
cultivate, and besides dangerous among such treacherous and blood-thirsty people. The villages
are more numerous in the eastern half of the tract, and smaller than among the Angamies and
ather tribes to the west, the average number of the houses in each being about sixty, though
the number of inhabitanls must not be judged from this, as the houses are larger, and more than
one family inhabit each, The houses of the Chief were always very large and hold many persons.
That of the Chief of Mulong, for instance, is more than 360 feet long by 100 broad, and has a
balcony at one end ; and several of the other Chiefs’ houses seen were of equal size, and the
population is as large as can be well supported with their “ jhoom”” method of cultivation. Most
of the eastern tribes cultivate but little rice, their chief stand-by leing a sort of yam
(katchu). They have cattle in some places, and pigs, goats and fowls everywhere, and eat
besides a great variety of wild produce, animal and vegetable, some of which, e. g., what are
commonly called garden-bugs, appear abominably nasty to us. I did not notice that they
cultivated cotton anywhere, which may Le either the result or origin of their habit of dress.
the tribes bLeing generally distinguishable from ompe another by the greater or less scantiness
of their clothing, or by the entire absence of covering. Among the tribes I first saw inhabit-
ing Tablung, Kongan, Jaktung, &e., the males went entirely nude; the females, however,
were well clothed, which made the dress of the females to the eastward the more remarkable,
for there, though the men were decently dressed with broad aprons reaching to the knees, the
women’s only clothing, except beads and ornaments, was a strip of cloth five inches broad
tound the buttocks, which to our eyes made their nakedness more naked, and indeed, excepting
in the case of the very young, produced a strong feeling of disgust. Some of them went
quite naked.

I saw altogether four tribes in my tour, distinguished by tattoo and language as well as
dress. At Kaugching the people struck me at once as resembling the Semas, whom I had seen
the year before to the west, and they said that they had come several generations before from that
side. The men do not tattoo, have the hair cropped round as if a bowl bad been put on the
head, and wear a black apron ornamented with beads. The men of Tablung, Jaktung, &e.,
tattoo a single line down the forehead and nose, and two broad bands from the outer parts of
the arms over the shoulders to meet in a point at the waist, wear no clothes and shave the
head, except a broad tuft brought forward and a small one behind. At Mulung, and east to
Lungva and Joboka, they wear aprons, usually of Assam silk; tattoo the face with small dots
and lines and the body with bands, as at Tablung, and wear nearly all their hair in front cut
short over the forehead, the back hair being tied in a pigtail over a bamboo about nine inches
loug. East of these from Utu to Bansang and Ninu, they wear an apron, often of blue stuff,
tattoo the face so heavily with broad lines and dots as to give them at a little distance the
appearance of being blackened, and wear nearly all their hair, the front part cut short over the
forebead, the back twisted into a knot fastened by a large pin of buffalo horn. The women of
all the tribes tattoo slightly on the body and from the knee to the ankle, and at Kanching
bave three broad lines on the lower lip and chin. The men, except at Kangching, wear a belt
of a long spiral cane wound round them so tightly, that the waist was sometimes compressc -
to twenty inches, a habit perhaps the result of the spare and poor diet they put up wit)
notwithstanding which, however, they are strong and active and excel in tree-climbing. No trc
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is too tall to go up, and if too thick to clasp, it is still to be climbed either with notches cut
with their ever-handy dao,” or by a bamboo pegged against the stem. The women wear no
belt; to the men it gives a decidedly smart look, and with the gay helmets they wear, a party
of young warriors has a most picturesque appearance.

There are minor differences of dress and arms among the eastern tribes, and their language
differs, but of this I made po notes, leaving it to Lieutenant Holcombe, who, had he lived, would
bave furnished a very thorough account of them. There were two points, however, on which
he made particular enquiries : the attack on the Gileki outpost in 1867, and the routes to Burmab,
and from what he said to me, I believe he came to the conclusion that the Tablung, and pro-
bably Kongan men were the perpetrators of the first. His enquiries as to the routes to
Burmah, though not conclusive, as all his informants (some of “{hom seemed _]e_alous of our
knowing anything about it, and some ignorant) did not give precisely the same information,
seemed to point the following as the route par exceilence, and the survey,as far as it went, con-
firrms it, namely, to enter the hills by the Towkok river, ascend to Changnoi by Changsa, and
cross to Lungva, from whence, in three marches southward, over a distance equal to that from the
Assam plains, a broad navigable river could be reached. Men from Lungva had seen
the river, but the route was little used, as the tribes are inimical to strangers, who stand but
a poor chance of keeping either their property or their heads. This abominable practice of
taking heads, which is always carried on in a treacherous and usually cowardly way, and in
which no distinetion of age or sex is made, though doubtless of use in keeping down the
population, must always, if allowed, prevent communication and commerce among the tribes;
but they would, I believe, themselves prefer its being put down.

There is a peculiarity of these eastern tribes which cannot fail of being remarked by
a visitor to their villages, as it is usually called attention to by the nose as well as the eye—
their mode of disposal of their dead. These are placed at the entrances to their villages. At
Tablung and the villages near it the body covered with cloth and matting is laid in a canoe-
shaped coffin ornamented with red and black paint and placed on the lower branches of a tree.
More eastward the coffin is of mat and supported on a small bamboo frame ; is covered by a
narrow roof often with one end produced into a long, tapered beak, and sometimes ornamented
with wooden figures or cloth, the arms and belongings of the deceased or imitations of
them, being hung on posts near it. What is more remarkable, however, is that the whole of the
corpse is not in these coffins. The head is invariably removed after death. It is twisted off
after decomposition has sufficiently advanced (to cut it off would be a supreme insult to both
the dead and living relations), and is then disposed of elsewhere. About Tablung it is placed
in a cylindrical vase of stone, and then (so they told us) cast into the most out-of-the-way
part of the forest which was to prevent its ever being used as a trophy by an enemy. About
Joboka and eastward it is placed (evidently previously cleaned) on a little platform outside
the gate and ornamented with beads and brass ornaments.

I regret that unfortunate circumstances prevented my collecting full notes regarding
these, as yet, little known people. Incomplete notes supplemented by fancy are worse than
useless, but future observers will, I do not doubt, report on them more fully and better than I
could bave done. I append a copy of my letter reporting the attack on the Camp at Nianu.

Report by Carraiy W. F. Baveiey, in clarge No. 8, Topographical Survey, to the Surveyor
General of India,—~No. %A, dated Jaipur, Tth February 1875, on the treacherous aliack
made by the Nagas.

T have the honor to inform you that on Monday, the 1st February, we arrived at Ninu (an
Abor village four marches from the plains). 1 was detained as usual by survey work on the road
and did not pass through the village till some time after Lieutenant Holcombe and the rest
of the camp. The people seemed sullcy, but Lieutenant Holcombe said they were frightened
and did not come out of their houses at all when he came through. In the eveningbsome of
the headmen brought a small present of rice, fowls, and roots. They were told mot to be
afraid, to bring more in the morning, and that the whole village was to come and see us.
About sunrise next morning there were a number of Nagas in camp. Sitting in my tent
I heard one of the headmen say to Lieutenant Holcombe: ¢ The Raja (villagg headman) is
there, but is afraid of the gun.” Lieutenant Holcombe took the rifle from the sentry and gave
it._to the Naga, who then began to laugh and dance with the gun on his left shoulder flashing
his ““ dao” in his right band. Lieutenant Holcombe then turned apparently to draw the sentry’s
bayonet, when one of the young Nagas felled him with a blow from behind on the side of the
head. There was a yell raised all through the camp. I sprang up to draw my pistol hanging
to the back pole of the tent, as several of themn rushed in. Firing into them, I made m
way out bebind (my tent providentially being made to open at both ends), and was followed
by two of them, whose blows I avoided as well as I could, firing meanwhile, when at the
moment I fired the fourth shot I tripped over a stump and fell. When I got on my feet
again the men had disappeared, and a wail was rising from the camp instead of the cries and
shouts of 2 moment before. Running to where Licutenant Holcombe lay, I found him with
two cross cuts on the right side of the head exposing the brain, the sentry mear him with his
head hanging by a strip of skin. Iran on to the Sepoys’ lines, where 1 found 2 few men
[iring at the retreating Nagas, and getting a rifle did what I conld in revenge, which I think
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nothing should satisfy for the work of that ome minute of treachery; twhich cost us the lives
of eighty men, and such a fine and kind-hearted young officer, than the extermination of the
whole tribe of those whe were engaged in it. T did not know' till it was all over that 1 had
not escaped scot-free, so little do sharp cuts pain at first, but I found that I had a cut on each
arm and each leg, the worst on the inside of the right thigh which I expect will keep me
quiet for some time to come.

My cscape I can only suppose to have been through having killed the leading man
attacking me with my last pistol-shot, when his second, seeing me fall and thinking I was
done for, carried him off according to Naga custom. I encouraged my men; the camp was
searched for wounded, arms and ammunitions ; each person was told to teke a little rice with
him; the unwounded coolies were told off to carry the wounded and such things as it was
important to save,and I called on the men to advance with me against the village. But they
had been too much shaken and refused, and entreated me to lead them in the opposite diree-
tion. The Havildar, a noisy Hindustani, would do nothing to assist me in controlling them,
and as whatever was to be done must be done quickly, I was obliged, which I shall always
regret, to choose to retire, though now on coosideration I think that that was the wisest course.

‘We seemed a mere handful, overladen with spare ammunition and encumbered with
wounded and coolies, and the arguments against attacking the place, that more than half the
guns had been taken, that we were nearly all wounded, and that the village would have been
specially prepared for defence, were not to be answered. There was a spur to the west leading
down to the Disang, above where we crossed it on our march from Sanua to Ninu, which was
for the most part cleared for cultivation, and I saw my way to getting by a pretty open
route up to and past Sanua. The Nagas followed and surrounded us, but we killed some and
drove them off, and dispersed a last party who were making a rush at us, when we reached
the wide bed of the Disang, after which we saw no more of them, which I think proves my
suspicion that an ambush was prepared for us on the direct path to be correct.

The march along the winding stony river was most slow and toilsome, and we did not
get to the Sanua spur till nightfall. Two of the wounded had died on the way. We cut
our path for some way through the jurngle to where the spur was clear, and after following
the cultivation path some way, turned to the left to pass under Sanua : all this took up much
time. The jungle was thick, and the side of the hill very steep and of loose slippery shale,
and when the morning star ruse, I saw that it would be impossible to pass unobserved, so
gave the party an bour’s sleep. At dawn we took up a good position near the village, and
were soon seen from all sides. The Sanua men swarmed down, but I warned them, through
a Naga with me, not to come mnear, and they gave way as we went on. They tried to
persuade me to pass through the village, even going through the pantonmime of executing
their headmen to induce me to do so. Passing round the village we found at our old camp
a khalasi and three coolies of the party whe had brought up a post. Here I had intended to
have halted and waited for relief, sending off the wounded, but fortunately one of the three
coolies was strong enouglrto carry me, which ‘was most fortunate, as my wounds had become
most painful and stiff, and had given me [ever and 2 swelling in the groin, so that I could not
have walked further. So after resting from 8 to 2, we marched and encamped near Bor-
Bénsang. On the 4th we passed through Bor.Béusang and Bormuthun (where we got food
for the first time) ; continuing through the night we reached Borwasali on the afternoon of
the 5th, and arrived at Jaipur next day.

Here the wounded were attended to by Dr. McKay of the 44th from Dibrugarh. One
of my khalasis died on the night of the 6th, and several others, sepoys, carriers, and a servant
are, I am grieved to say, beyoud recovery. I append a list of the party as it went in and as
it returned :—

No. ! KioLep, | WourpsD. [ UNWornneD.
1at 2nd 7th Tth
Februars. | February. | February, February.

Officers 2 1 1 0
Jomadar, 44th Regiment 1 1 0 0
Havildars " 2 1 0 1
Naiks " 2 0 2 0
Bugler " 1 1 0 0
Sepoys " 36 7 9 20
Havildars, Police .. 1 1 0 0
Sepovs, " “ 11 7 0 4
Native Doctor 1 1 0 0
Bahoo 1 0 1 0
Weizghman 1 0 0 1
Survey Kbalasis 8 4 2 2
Khasia Coolies 70 a7 25 17
tGoorkh ,, 26 4 3 19
Naga " 16 12 2 2
Duanies ... 4 2 2 0
Servants,,. 6 1 ‘ 4 0
ToTaL 197 80 ] 51 ’ 66
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This T did, and arrived at Phitagaon on the 11th December. Sonarigaon, through which we
passed that day, wae the largest village we had seen on that range, and occupied a very strong
position, with very steep approaches on all sides; a very conspicuous feature being the long
lines of granaries extending down the slopes, between which the paths passed up to the village.
On the way to Phitagaon an amusing incident occurred. One evening I encamped below
Rongagaon ; the headman of the village came down after dark to see me. I was standing wp
Dy the fire when he arrived, and seeing my chair on the other side, he calmly drew it towards
him to sit on, preparatory to opening the conversation. A Khasia standing by desterously and
promptly drew the chair away as the Naga Chief was about to place himself on it, and he sat
down on the ground more suddenly than agreeably. He remarked that Brodie had never
treated a “ Rajah” like that, but the result was that he gave me a good supply of rice, fowls,
&c., the next day. Very good, though small, oranges and sweet limes are abundant in all these
villages, and the Nagas were exceedingly liberal with them to all of us.

My camp remained for three days at Phitagaon, while I visited Khorogaon, Lung-
kung, and Moilang, in the hope of finding some path across the Doiang, by which I might
reach Mewhima and Nidzuma on the way to Samaguting. This route would have enabled me
to fill in the gap that then existed in Sheet 83. I was unable to find any way across, and with
our limited supplies, I did not like to endeavour to cut my way through the dense jungle and
long grass. I therefore returned to Jamaguri. On my way I was walking ahead of my men along
a varrow path, when I observed a small clearing to the right with a few ashes and an old
bamboo cup; thinking “some Naga has cooked his food here lately,” I was passing on, when
a portion of the path and the whole of the artful clearing suddenly gave way, and I found
myselt on my head and shoulders amid a mass'of debris at the bottom of a deer pit 8 feet deep, and
wider at the bottom than the top, which was about 4 feet in diameter: some of my men
soon came up, and lowering their puggris and kumurbunds bauled me out. Beyond a slight
shaking, I had' sustained mo injury; I was less fortunate, though, three days later when I was
crossing au old bridge nearly three marches from Samaguting, a portion of which snapped under
my weight, and (alling I sprained my ankle so severely that it was the beginning of February
belore I thoroughly recovered the use of my foot.

* * * * * * *
*

On the 25th December, Captain Butler, Lieutenant Austin and I left Samaguting, and mareh-
ing daily came up with Captain LaTouche at Tesephima on the 29th, and balting therea day to
make a few necessary arrangements, we all moved into Nongsechong on the 1st January 1875,
It was doubtful for some little time whether we should be peacefully received, the gates were
shut and the villagers behind them in battle arrny; after a little parleying, however, they
admitted us. The next day we halted there to send back our coolies for some baggage which
had been left about half way by Naga coolies who had Dbolted on hearing that Nongsechong
might fight. T was able to do a great deal of work in and around the village. On the 3vd
we marched on to Wokha; where we had been warned to expect a very hostile reception. We
arrived at noon and were quietly received, though the villagers for the most part preserved
the sullen demeanour we had noticed last year, and afforded us no assistance in building huts,
&c. One old fellow, the headman of Akuk, a village across the Doiang, expressed great friendship
for us, but cautioned. us-against offending Wokha. On Captain Butler remarking that Wokha
had better not offend us, he was much surprised that with our small force we could take that
tone exclaiming—“What ! would you fight with Wokha ? then would you soon be forgotten on the
earth.” No actively hostile demonstrations were made against us that day beyond throwing
a few stones at some coolies who went to cut bamboos close to the village, which was a large
oue containing 437 houses, arranged on either side of a long irregular street occupying abous three-
fourths of a mile in length of avery narrowridgerunning down from thehill, Thehzothu, on its west-
ernside, the slopes of which are clothed with fine lorest trees right down to the village. North
of the village the ground falls steeply into a series of deep ravines which give rise to a broad stream
flowing north into the Doiang. South of the village the ground is broken up into long, broad
spurs and undulating slopes. QOur camp was pitched on this side on a small grassy
plateau watered by a little stream, and separated from the village by a steep rise of about
200 [eet. Mr. McCay joined us on the evening of the 3rd January.

i

Early next morning Captains Butler and LaTouche accompanied Mr. McCay and mysell
to the hill above, a distance of about 3 miles and an ascent of about 1,500 feet. AN our Khasia
coulies went up with ve, the Kukis being left to collect materials for the wodowns, &c., which
1t was proposed ln erect there. In the middle of the village on the big tree hung a head
which had been taken only a few days previously from a neighbouring village, and an obliging
Naga explained by pantomime to some of my Khasias the method of decapitation practised
at Wokha. About 14 p. u1., Captains Butler and LaTouche started for camp, leaving us to
finish our cutting and put up our mark, and half an hour later an Angami “dohashia” (interpretor)
arrived breathless with a hurried note from Captain Butler asking me to go down at onee
with_a]l my party ‘o the camp, as he has just heard from TLieutenant Austin that one of ou
Kuki ¢oolies had been murdered near the camp by some Nagas. Though wnwillingly, as/
work wag near completion, I at once gave the ovder to retwrn, and my Khasias, stispec
son_wthmg was wrong, took the precaution of arming themeelves with long bamboo ¢
which they cat and sharpened as they went down, and under the influence of the "xcit(s‘_—
my carriers ran the whole way down with me. T had originally started in a light dooly -
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"\t as this was found inconvenient in narrow and steep paths, I had a ““Thapa,”

1t is constructed from a big bamboo which is split and opened out;

call 1t, made. )
A seat is

inel-shaped baslet about 4 feet high, and about 14 from the ground.
we this, half the bamboo is cut away, the rest being left to form a back; a foot
ded. One man can carry this on his back, a strap passing under the seat and
ead; the oceupant facing to the rear. It is astonishing how easily and safely
vy any one in this way, and I soon acquired as great confidence in my carriets
ny own feet in the most dangcrous places. As we passed through the village
it there was ouly one woman visible, aud the meun were sitting sullealy about

in camp we found that the headless corpse of the Kuki bad heen brought in
3 was being investigated. The facts were as follows. The Kukis had all gone
guard to collect grass, &c., as I have before mentioned; while doing so one man
d from bis fellows 2 little way, when two young Wokha Nagas who had followed
ed to him to go with them, and they would show him a good place for cutting
Kuki, he at once went with them into the long con-

th the usual fearlessness of a _
gle, and. as he stooped to cut an armful, one of them dealt hima blow from

uly severing his head at once, the other then completed the work, and barying
wrefully in a marked spot they made off. When the coolies were about to return
«y missed their comrade, and instituting a search found his trunk lying as it had
aptain Butler summoned the headmen of the village before him, but they at first
come, and we heard that all the women and children and household goods were
~oved from the village—an ominous sign. Later on, however, three Chiefs and two
speaking Nagas from Sanigaon came down, bringing in two fowls as presents. Captain
cowrse declined to accept them, saying that till matters had been satisfactorily
o interchange of presents could take place, adding that be should be satisfied with
short of the surrender of the two murderers and the head of their vietim. On
lis they were a little disturbed, and sent off the two men to call other elders to the
e; these men did not return, and having waited till dusk, the three Chiefs were allowed
, with the understanding that a decided answer must be given next morning.

out G4 p. M., we sat down to dinner, and about 7 o’clock we were started by some
llowed by shouts of “ Naga, Naga.” We rushed out, but the night was very dark

¢ where the camp fires shed their fitful glare over a small space around them, nothing

be seen, though 1t was evident that the jungle surrounding us oun three sides was
the savages whom we expected to burst into our camp every minute. They had com-

. the attack by throwing large stones at the sentries, two of whom were rather severely

, and were preparing to follow up with their spears when the prompt reply by fire-arms

d them. Nagas always seem to think that tactics which are successtul among themselves
vove equally so against us; they were therefore probably not s little surprised that at

st alarm we did not lose our heads and rush blindly into the jungles, where, of course,
would have got the better of us. Captain Butler at onee ignited a blue light round
every one rallied, and a line of sepoys was drawn round the camp; Captain Butler with

in LuTouche and Licutenant Austin taking the rest of their troops with them proceeded

: village and fired the first honses; these, which were within 80 yards of our camp, at
lighted it up and all the jungles round, and there was no further danger of not seeing
ush of Nagas across the small bit of open which we were every moment expecting as
bushes beyond it resounded with their war cries. My lame foot prevented my moving
I therefore remained in camp with Mr. McCay, watching the spreading flames and rolling
ds of smoke above us, against which the trees covering the village ridge stood out dark
clearly defined to the smallest twig. Shots fired frequently told us of the advance of our
through the village, and the Nagas evidently thought it better to try and make a stand

» than remain watching the camp, for soon the war cries ceased in the jungles, only to
adoubled in the village just above us, while large picces of rock were detached and rolled
n in the hopes of injuring some of us; this they did not succeed in, as a slight hollow lay
ween us and the foot of the slope into which the rocks rolled and lay. 'l‘l';e firine con-
ued for about an hour and a half when the flames had reaclied the farthest extrerzitv of
» village, and then the sepoys returned. We did not expeet the Nagas to attack us again
at night, nor did they. In the morning eighteen hodies were counted about the village. bOur
ss, ol course, was #7/, though a constable had rather a narrow escape. A Naga T)urst,inw
t of a house as the constable passed it, threw a spear at him and dis:\ppem‘ea down the
“hud” (precipice). The spear struck one man in the chest, but being thrvown hurriedly only
licted a shght wound.  During the day all the Jungle was cleared away round the camp, anil
W lml_xsos near the centre ot the village which had heen purposely spared from the fire werc
«losed in a strong stockade, and all the coolies, magazine and spare baggage removed there
By this means they were all placed in safety and our little camp below being left unencumbered,
was easily defensible.  The jungle, moreover, being cleared from the SlOpl:?, paths were o }(\nLgtl‘
up between the camp and the stockade, and anything shonted from either place was Ihéaril

without difficulty at the other.

_ On the 6ith, two Wokha Chiefs came into camp to suc for peace ; the conditions already
dictated to them were repeal d, and they promised compliance with them in three dl)s
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Probably the young murderers objected to be tamely given up without another
wot a large party of their friends to take the same view of the case. For, as
learned, at a big council which followed this visit of the Chiefs to us, it wus
make a bold and united cffort to avenge Wokha and drive us ont of the co. 1

. . we

was further resolved that this could only be done Ly each of the neighbou (o
furnishing as large a contingent as possible for this attacking force. Accor, >
> 5 ; > ¢ long

2% p. . on the 10th, a shout {rom the stockade warned us that Nagns were se ilage
at the same moment a deep simultaneous war ery from some 400 or 500 men below
nearness of our foes. The ery was followed up by a rush down the village on to { = up
and towards the camp ; the reception they met at both places made them retire a{ = o

they had advanced, and in a few minutes skirmishing parties followed them. Trol ™ =
we conld sce a small portion of the path beyond the village rubning vound a at
and we watched the Nagas gradually emerging from the jungles below, aud collec;

path move slowly off; presently they came more yuickly, and at last flew past, .I.L
knew the skirmishers were not far behind. The Nagas were followed up in all dir
some litlle time, and ten of them paid the penalty of their boldness. We no:
curiosity that most of them had covered their shiclds with strips of plantain bark w'
them glisten most brightly ; some of the shields picked up in the jungle and paang-
had been thrown down i the retreat were simply strips of this bark on a bamboo fraght
1 expressed my surprise at this to one of my Synteng coolies, and he said at onee, “. me
“think the bullets are fire, and that if they pass through any substance {ull of movith
““firc is quenched and the bullet becomes harmless. In the Khasia and Jaintia war, wand
“build stockades with plantain stems in this belief.”” The failure of the attack on ng
convineed them of the futility of auy further opposition, and on the 13th one ofiold
murderers was bronght in. e was taken to point out the scene of the murder, andben
where the head had been buried. The head was exhumed and brought into card‘md
great jov of the Kukis, who had heen vainly entreating Captain Butler to ﬂ.llow(tnd
appropriate the head of some one of the slain Nagas in exchange for that of their den
which they began to despair of recovering. Deputations from the surrounding \'illag&ht,
to visit us daily, bringing presents and ratifying their professions of friendship witas
After the atlack on the 10th, Captain Butler had written off to Golaghat for reinforder
as he had not enough men to leave a guard with Captain LaTouche sufficiently sty
the then complicated state of affairs to cnsure the salety of diks, &c., the constables
panying a dik to Tesephima having been attacked near Nongsechong on oune oceasion
reinforcements were a long time coming up, but as the horizon was clearing, we dete:
not to wait [or them, but to start as soon as possible after the second murderer was broug
I took advantage of the improved state of things fo send a couple of khalasis with ap
gunrd to Lakhuti to erect a mark there. Mr. McCay and mysel in the meantimy
revisited Thebzothu on two occasions and finished our clearing and what observations wes
then get. The weather generally was unfavorable all the time we halted, mist and
driving acvoss the hills almost daily; sometimes when it was dry we had a sharp fic
night, and the tbermometer often went down to 33°and 54° in the night.  On the 15¢
recond murderer was brought into camp. He, like the other, at once admitted his guil.
pointed out the same spot us the scene of their crime. Tle was astonished at finding the
head was not there, exclaiming that some wild animal had discovered and carried it off.
these men stated that they were instigated to the crime by the headmen of Wokha,
wished to precipitate matters, as they found we could not be made to initinte hostilities.
this time our cocolies had not been idle, but had' daily been employed in husking rice, w
was stored in o godown in the stockade; other houses had also been built, and everything
could leave behind was placed in them, in order to give us as many coolies us rossible
carrying rice.

The damp and cold affected our party somewhat, and one of the buglers and Capf
Butler’s Madrassi cook succumbed to the effects.  The loss of the latter was a serious one
us.  Rice and fowls formed the principal avticles of food with us, and a good cook is requi
to vary the monotony of such a diet by ingenious little culinary arts.  We had been fari
better than usual in camp since the burning of Wokha, as the village was wealthy in coy
goats, fowls and pigs, and numbers were eaught and killed as they prowled about.  Our tar
Nagas and coolies were always on the look-out for any movement in the low jungle near ti.
camp which indicated the presence of pigs or goats, and these were ab onee hunted down
amid much encouragement from the lookers-on in eamp, who, though they were too lazy t
join the chase, were not alterwards found unwilling to share the spoils. :

On {he 20th Janvary we sent off all the conlics and haggage we could spare direct
Lakhnti, the headman of which had received orders to build huts for us, and marched o
gelves Lo Changse, very glad indeed to be once more on the move after our long period of i
action, and cressing the Doiang on the 21st arrived at Nunkum the next day about noon.
This is a fine large village, the first of the Hattigoria villages we had scen, and we were very
favorably impressed by the inhabitants who received us in o very friendly spirit. They visited
our eamp in the alternoon, and appeared to think our camp fires had been lighted erpressly
for them; erowding round and turnimg their hacks to the warmth, they held np]he little scraps
of eloth which with them do duty for eoat-tails in the most eivilised manner. T shall leave a
description of their houses, &e., for another part of the report,  Tu the alternoon Mr. McKay
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and T visited a2 small bare peak not far from our camp, and pub up a signal there, and the next
morning going there at dawn we got all our work done satisfactorily, and joined Captalq.Buﬂer
at Nungatong, a village four miles from Nunkum. On the 24th we crossed the Chebi River
and halted at Allibar about midnight. We were aroused by a shot ; this astonished us, as the
villagers had received us well. The sentry who had fired said he had seen several Nagas in
war dress flitting about in front of him in the moonlight, and as they took no notice of bis
challenge he bhad fired. Nothing further happened, and the villagers who came down in the
morning told us the Nagas seen were men from the interior, who were returning to their
village from an intended truding excursion, which had been cut short by the news that their
village was to be attacked during their absence; they therefore were hastening back. On
the 95th we crossed over to the outer ridge, camping at the village of Chanki on a beantiful
grassy spur overlooking the valley and hills away to the east. It was, however, rather an
exposed position, making great-coats and big fires necessary in the evening. The next da.y 3
march to Mekidld was a most fatiguing one, though only about 9 miles in length, The
path ran along the top of a very narrow ridge, following all its natural features, now ascending
through long grass interlaced overhead about 4 feet from the ground, which annoyed and
hindered our coolies greatly, now descending steeply over wet and slippery moss-grown, yock,
where one false step would have sent us over the precipices into unknown depths of arrtb.
jungle below. Again, the path meandered on through tangled breaks of low thorn bus our
which obscured it and tore our legs, while, to erown all, the path was thickly studded wrom-
“ panjis” for two-thirds of the way, necessitating continual checks to pull them up, and notwitkrle-
standing every precaution, many of our number were wounded by them. Outside Melkola on
either side of the path were very nasty pits about 5 feet deep and 34 feet square, and brist-
ling with “ panjis” 3 feet long. These had been dug in the long grass and covered over, but
their positions were perceptible to the suspicious eye and we unmasked them all. It was
late when we arrived at the village, but the villagers (we were once more among Lhotas)
came down and assisted us, and our camp was soon pitched. The next day we marched on
to Lakhuti, where we found huts built and our coolies arvived. The reinforcements from the
detachment of the 44th at Golaghat had arrived at Wokha, we heard, and as Lieutenant
Austin had been very unwell [rom continual attacks of low fever which he could not shake
off, and as we were moreover going into the low jungle-clad valley of the Disoi River
through which we should have to wade a good deal, Captain Butler thought it would be
advisable that Lieutenaut Austin should return to Wokha to recover and rejoin us afterwards,
when we returned to that place from our trip up the Patkai. This officer accordingly left us
on the 28th, taking his men with him, and we halted at Lakhuti till the detachment of the
44th joined us on the 30th; in the meantime we had not been idle; we had laken observations
from Lakhuti Peak and completed the plane-tabling of all the adjoining country, conuecting
it with the work I had already done in December.

We proceeded on the 30th January to Bordgéon, and the next day to Jampang, passing
through Lungitung. From Jampang we loocked down the valley of the Disoi, a broad, flat
valley, bounded by the high ranges on the east, and a long low range to the west, bordering
the plains. This low range and the whole of the valley which in the full sun-light looked
almost a dead level, was densely wooded, unenlivened with a single patch of cultivation, and
no paths whatever existed through it; our only road therefore was the tiver itself. We left
Jampang on the morning of the 2nd February and descended to the valley. The path was
choked up in many places with fallen bamboos, and being very steep and slippery, our coolies
were some time getting down, sliding about here and there, dropping their loads or catching
them in the overarching bamboos. At the bottom we found ourselves in the Sengda, a
pretty shady little stream, running beneath the overbanging bamboos and between tall, dark
rocks covered with dripping moss and ferns. All these small streams in the lower hills
are very deceptive; in some places they are only two or three silver threads running among
the smooth stones and boulders, barely covering our ankles, broad sweeps of dry sand
and pebbles oceurring at every bend ; a little further they suddenly deepen and widen till they
are knee-deep and many feet broad with every appearance of having had a long course; a few
hundred yards further still and they have shrunk again to their original dimensions. Two
people crossing only such a stream at two different places would give apparently entirely
contradictory accounts of its size and probable previous length of course.

After two or three hours walk down stream, we came to a junction with another, and thence
the two flow on together through hot, open reaches of long grass, or shady sweeps between
tall, dark trees till they meet the Rongdu flowing from the west. A long narrow tongue of
sand and grass at the confluence offered good camping ground, and there we halted for the nicht.
The next morniug while the chilly misl was still low in the valley, clad in the scantiest
raiment, we stepped into the still more chilly water, and after a mile of wading we found our-
sclves in the Disoi river, from which we had hitherto Leen separated by a long span from
Jampang. The Disoi is a broad and tolerabiy deep stream, taking us above the knee through-
out the day’s march. When we stopped about noon for breakfast, the Nacas, who were
hunting 2bout, discovered two very fine specimens of the Izuana (water lizard) f
feet 2 inches, and the otker 5 feet 7 inchesin length. >
markings of yellow, and the whole of the underpart of their bodies, legs, &ec., was of a most
brilliant yellow. We noticed a large number of ticks on them, which were also black, with
yellow markings, and were hardly distinguishable from the spots on the lizards’ backs. ,They

ard) ; one was 6
They were black on the back with
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were skinned and stuffed when we arrived in camp. Their flesh is much prized by the Nagas ;
it was beautifully clean-looking and white, like veal, with large rolls of clean fat. Our inter-
preters carried the whole off with lively anticipations of a delicious repast.

The next morning as we were leaving our camp on the river, a large party of
Nagas, male and female, appeared suddenly round the bend of the stream above us; they
seemed rather startled at first, but were speedily reassured and gave us accounts of their pro-
ceedings ; they had been on a trading excursion to Jorhat, and were on their way back
to their village Nunkum; we ascended the hill to the small village of Lungmi Khaba,
and having visited Japu, crossed the valley to Chotemsen. The ascent from the Scopani river
to Chotemscn was very long and steep, the road in many places being cut or built up into
steps. From Chotemsen we went on next day (5th February) to Munching, a short mareh,
enabling us to put up a mark on and observe from a very good point half-way, marked on the
Great Trigonometrical Survey charts as Li2. On the 6th, passing through Biragfon or Dibd3,
we crossed the valley of the Tird, and after another steep and very hot ascent through bare
dry fields, the glare from which was very distressing, we found ourselves late in the afternoon
at Assiringia. The Nagas themselves looked upon that as rather a pull-up, and some I passed
taki~ ; a rest asked me 1 Assamese: ‘Do you call this ahill or not ?” These men were some

large trading party from a village in the interior called Lungchung. They were very

Jous that we should go to their village, the headman saying to Captain Butler,—* We are

- our way to Jorhat, but if you will pay us a visit we will return with you at once.” Captain
Sutler replied that we hoped to be at their village in about ten days, but at present we were
obliged to go on to Kanching., They then le(t us saying they should bave time to get to
Jorhat and back before we should be at Lungchdng. TJnfortunately circumstances which had
then occurred in the Bastern Naga Hills, but of which we were still ignorant, prevented our
paying them this promised visit. We halted at Assiringia on the 7th to enable me tq visit the
villages of Chéng-ching and Lakhu, and complete the survey of that range towards Japu, We
marched on to Kdmpiingid ou the 8th ; the day was very foggy, and we did very little work,
Our next march was to Dekd Haimong, and as we were running short of supplies, two villages
we had lately visited having been unable to give as much rice as we required, Captain Butler
determined not to remain at Kdmpidngia, but lo go on to Deka Haimong, whence he could
send down to Amguri tea garden for rice to fill up all our spare bags, a proceeding all the
more necessary, as you had told us that in the country we were about to visit, no rice was
grown, the Nagas there subsisting principally on “ katchus” (a species of yam).

I found that three young planters from Amguri had just arrived to spend a day in camp
with us; we were very pleased to see them, and not less so, as they broughtup alarge supply of
beer, potatoes, cabbages, and other vegetables for us, all of which were absolute luxuries to us,
and a pleasing change on the monotony of *kutchus”, the only kind of vegetable we can rely
on getting in these hills, 'We should bave been a very happy party had they not also brought
up the news of the sad disaster to the other survey party, of which only vague accounts had
then reached Amguiri, the only thing certain being that poor Holcombe was killed. No one
kuew where the attack had been made, nor what had become of you. On the 11th I visited
the mark which Mr. McCay had put up,and in the afternoon went to Bérd Haimong. On the
12th Captain Butler having arranged the day before for diks from Amguri, started for Sibsi-
gar to find out further particulars of the massacre and to offer the services of our party if
required to assist your party. He returned again on the 13th, but the same evening’s délk
brought letters from the Chief Commissioner, the contents of which made Captain Butler
anxious to sec him il possible, and on the 14th he again started for Sibsdgar, remaining there
till the 17th. Mr. McCay and myself had taken all our observations and finished all the plane-
tabling we could get in the neighbourhood by that date. Captain Batler brought with him
instructions to close our survey work and join the punitive expedition about to proceed against
the Lastern Nagas.

In the evening our coolies celebrated the order to march by a grand dance before our
camp fire. The Khasias first set the example; two or three of the youngest personated
{emales, arranging their clothes in admirable imitation of the Khasia women’s dress, and
demurely casting down their eyes began the dance @ e femme. The motion is very slow, the
body and arms being kept perfectly steady, and the feet seeming to ripple about; a dozen men
danced round these ladies with a much more energetic movement of arms and legs, waving
cloths 1 the air and at intervals bursting into a few wild snatches of song. While this was
going on, we heard the notes of asmall drum aceompanied by low deep singing, rather chaunt-
g, gradually approaching, and I recognized these sounds as the prelude to a Kdki dance, the
Lushais having once favoured us with an entertainment. The Kiikis to the number of about
150 came slowly, but irresistibly onwards, swamping two unfortunate Khasias, who from per-
formers euddenly found themsclves deposed to spectators. Only three Kukis engaged in the
dance, all the rest standing round, beating the drums (which they had borrowed from the
villagers with whom our crolies had become extremely friendly) and keeping up a continuouns
and slightly monotonous but singularly impressive chant the whole time. The performers
were supposed to be two women and one man; the latter danced face to face with one of the
women, while the other kept close belind him, following his every movement apparently with
the nbject of not being scen by him. Whether—she was supposed to be his wife—jealonsly
watcling bis [lirtations with the other danserse, or his mother interested in the suecess of her
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son’s courtship, I did not discover. After some time the music and dancing lzccnme quicker, and
at length amid shouts which were interpreted to mean let them be united” the performance
came to a close. The night was very fine with a bright moon, and the scenc wus a most
picturesque one, the moou-light and fire-lizht struggling together on the crowd of figures,
representations of many tribes and races in the foreground, the quict v1l!nge W’ltl.l its tall
“ morangs” standing up above them sharply defined against the clear sky. The Kiikis drum-
med themselves back again to their huts just within the stockade, and soon all was still, save
when at intervals during the night the village watchers sounded the big drum. They say
this is beaten oceasionally in case any enemy is approaching to attack the village. On hearing
the drum the foe remarks : “They are on the alert there, it’s no use going on any further
to-night,” and returns to his own village.

On the 18th February we marched out of Dekd Haimong to Ndogéon, and the next day
arrived at Kanching and visited your mark theve in the afternoon, getting a few observations.
The next morning, having explored the range west from Kanching for about 4 miles, I returned
and descended to Gelekie tea garden ; here I met Mr. McCay, who had Deen to take an_angle
at the Kénching H. 8., which we had not been able to observe the night before, and alter
heing hospitably entertained by the gentleman in charge of the gardens, we went on together
to Nizerd where we found Captain Butler. The next day we continued our march and arrived
at Bordarchati on the 24th February. The kind assistance of all the planters along our
route, who each and all helped us in many possible ways, alone enabled our coolies to accom-
plish the loug and trying marches in so short a time, the road in many places being ankle-
deep in mnd.

Arrived at Burdarchati we found that the troops would not be there before the 1st March.
Major Tulloch with a detachment of the 44th Regt. had been there some time, and huts and
lines had been built in a large open rice-field which even then was sloppy in many places and
moist in all, I received letters from you, telling me that you had obtained permission for
Mr. Chennell to accompany the troops, and that he would join me when the troops marched in,
bringing with him the plane-tables, &c., necessary to carry on the survey of the Eastern Naga
Hills. Captaiv Butler went into Dibrdgarh on the 25th and returned on the 28th, and hear-
ing from him that he had not seen Mr. Chennell with the troops, T walked into Jaipir, at
whieh place the latter were to arrive that day to find out where he was and make arrangements
for his following me into the hills. Captain Butler was goinz on to Bor Mdtan ahead of the
troops, and I was anxious to join him there as soon as possible, as there was much to be done
in that immediate neighbourhood. Arrived at Jaipiir I found, to my relief, that Mr. Chennell
had overtaken the troops and was there. The Chief Commissioner’s orders were that the survey
parby could go on only if our coolies were not required by the military, in which case we were
to remain in the plains making over our Khasias to the troops. At first permission to go into
the hills had only been accorded in any case to Mr. Chennell and myself, but there was nothing
for Mr. McCay to do elsewhere, as all survey work had been stopped, and I could not obtain
permission for him even to survey the small gap near Samaguting. While at Jaiptir I had
an opportunity of talking all these matters over with Colonel Nuttall, whom I found in com-
mand, and I was very glad to hear that I should be able to keep as many coolies as I required
for myself. Mr. Chennell and Mr. McCay, for whom I also obtained permission to accompany
us, and I gave him a board on the quarter-inch scale, as we did not know how far we might
go in after the offending tribes, and it was just possible that we might be able to ascend
sore of the Patkai peaks of the Patkai.

Ireturned to Birdarchati on the Ist, and on the 2nd we marched to Bor Mtan, where
Colonel Nuttall and Major Heathcote, Assistant Quarter Master General, arrived the same
day ; the troops and Cooly Corps followed in various detachments, but unavoidable delays occur-
red in getting up the necessary amount of supplies, and we remained at Bor Mitan till the
13th Mareh.  The time, however, as far as the survey was concerned, was anything but
wasted. We accompanied Captain Butler one day to Bor Bansang, and as the day was a
very clear one, we did a good deal. On other days we visited two villages of Khdlan Mitan
Hora Mitan, Nolcphan, &c., and put up a mark on one hill. T had hoped with this and one
other station to have been able to connect your triangulation with that of Captain Samuells’
of the previous scason, but unfortunately you had been unable to observe a few necessary angles
from Johoka, &c.  Owing to the absence then of signals ahead, the orders against the sul:/ey
leaving the line of march were so very striet, that we were unable to take these aneles our.
selves, and so we were obliged to leave the trigonometrical counection for a more conveuient
season.

On the 13th March, a very wet and cold day, we marched to Bor Bansane. Huts had
been built for us by the villagers who evineed greab friendliness, and on the following mornine
alarge number assembled to see us start. It was very doubtful whether we should bebopposcd or
not at Senua, which was to be our halting place that night, but the Bansang Chief went through
an expressive pantomime, intimating that the Senaa men would shoot us with euns, bows and
arrows, that they wonld spear is and cut off our heads, hut that he had no fear for our ultimate
success, and sasv us depart with a farewell flourish of hisarms, which, being interpreted, meant
‘‘goin and win.” We marched on and on through open fields and jungly ravines without,
seeing anything of our foe and passed the old survey eamp, several Luts in which were still
standiug, nnd on the hill to the left the mark put up by you was to our astonishment still



(60 )

iutact. About midday we arrived within hail of the village, and came suddenly upon a party
of Nagas, who cried, *“ Is it peace ?”” to which the reply was a demand for the Chief of Senua
to appear before Colonel Nuttall. Thie they promised he should do, and we halted. After
some time, Sombang, the Vangam or Chief, appeared and came down to where we were, He
was questioned about the massacre, and admitted that five men of Senua had been concerned,
but contrary to his orders, in the tragedy at Ninu, and had brought back four guns, but no
Leads. He added that he hLad prevented a party of coolies with russad and dfks for the
survey from going on to Ninu on the morning of the 2nd February, and had thus saved them
from destruction. Colonel Nuttall aud Captain Butler had from previous evidence decided
that Senua had not as o village been concerned in the massacre, and that if we were not
opposed here, the surrender of the five men and the four guns would be sufficient punishment.
"These terms were explained to the Chief, who promised to comply with them, and sent back
two men who had come down with him to the village, he himself being detained. Senua is
situated on a very strong and commanding position, the ground falling preeipitously 300 or
400 feet on three sides. On the north and west, the ground below this fall is gently un-
dulating, and bere we were halted, and we could see that the approaches to the village had
been strongly stocknded, and behind each defence large numbers of fully armed men were col-
lected and especially on what might be called the citadel, where the Chief’s large house stood,
on the highest part of the village, a fine plateau of rock capable of a very strong defence
being almost inaccessible on three sides and shelving away gradually to the fields on the
fourth. We waited nearly for about an hour and a half, during which time the Chief shouted
pathetic appeals to his men to do what he had promised and procure his release, but without
avail, and so we received the order to advance on the village. Colonel Nuttall with the 44th
and Naga Police advancing by the north, and Colonel Sherrilf with the 42nd making a detour
to the west, to take the village in flank in case of opposition. The former route was a very
difficult one, two strong stockades having to be broken through and two nasty panjied ditches
to be crossed, but at length we reached the village, the Nagas falling back to the high platean
before mentioned. Further parley ensued without any better result, and we finally took pos-
session of the plateau, the villagers retreating to the jungles; Colonel Sherriff had got round
quickly by a comparatively easy path and joined us on the plateau, many of the houses on
which bad a deserted appearance; probably the owners who had built temporary huts in the
jungles, not knowing how things might go with their villages, had left them at the first
intimation of the preparations at Baruarchati. Camp was formed at once, some of the houses
being told off for the sepoys and coolies, and others on the slope pulled down to prevent surprise
from that side. Under the bix tree in the centre of our camp we found six heads in a row’
of small baskets set upon bamboos. Adal Sing, your chuprassi, told us they were there
when you passed through Senua, and a closer examination revealing tattood faces showed
that they were Naga heads. We got a little worle done this afternoon from a small hill
near Senua, whence we could see all the implicated villages.

We halted at Senua on the 15th; it was showery and foggy all day. During the
morning three guns weresent in by tbe villagers, and a man coming in with food for the
Chief was recognised as one of the offenders and secured, and later on, the Borduarias and
Néimsfingias (many of whom were accompanying us as guides, &e., captured Nokdon, or
leader in the attack of the 2nd February) and another. Adal Sing on that day had escaped
a blow aimed at his head in a most wonderful manner, the do slung off only a small patch of
skin and with it the sacred tuft. When Nokdon was brought in, Adal Sing weut up to him,
showed him the scar on his head, then turning round shook his fist in Nokdon’s face, and by an
unmistakeable piece of pantomime expressed to Nokdon his hope that he would be hanged,
then he returned with a gatisfied air to his breakfast, Nokdon pointed out Lieutenant
Holcombe’s double-barrelled gun concealed in some grass hard by. The Senua Chief was
gronted hig liberty during the day, with the understanding that be was to bring in the other
men on our return to Senua, which place was to be held during our absence by Licutenant
Abbott with 30 men of the 42nd.

The 16th February dawned dark and wet, and as light increased there seemed little
chance of any break in the steady down-pour for several hours at least. About 8 o’clock
the troops marched out of the village to the Dili River, which we reached about 11 a. .
It was very much swollen, and the turbid waters were rushing angrily past the low, stony
tongue on which we assembled, gazing despairingly at the torrent through which it was
impossible to wade. Some rafts were moored on the other side, apparently having been used
by Nagas to cross on in the early morning, and one of the head-constables volunteered to
swim across and bring them back. He got over safely, but failed to steer the ralt back
through the fierce current, and had to abandon it and save himself by swimming. He was
joined by several more volunteers, and other attempts were made unsuccessfully to get the
rafts back, They tried next to fell a tree, which if it had fallen across the stream would
have given us some foundation for a temporary causeway; but the tnsk was too much for
them with their small numbers and having only one hatchet with them. After they had
worked for several hours, at the end of which the rain was coming down more pitilessly than
ever, and the river having risen two feet since our arrival, Colonel Nuttall decided to return to
Senua. The order was given to the six men on the other bank to return, und they got on to
the remnining raft and prepared to obey. The raft came down with tremendous velocity,
and os the men neared us, who were anxiously watching them, they threw themselves off und
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strack out for the shore, which they all reached, except one poor fellow, who lost his head, or
was disabled by striking something, for be tmrmed back as if to regain the raft, and was
swept away beyond chance of help notwithstanding all our endeavours to save him.

On the 17th the sun at length came out, and a large working-party was sent down to
try aud construct some sort of bridge across the stream. Sending Messrs. Chennell and
McCay up to the Senua mark to observe and do what plane-tabling they could from there,
I went down to the river with Licutenant Macgregor, 44th, in charge of the working-parties,
to assist him in making the hridge. We found that the river bad fallen considerably, and
about two hundred yards above the point where we had attempted to cross the day before
were the remains of ‘an old fishing weir: three large portious of it, one at either bank and one
near the middle, still existed, and having stood the rush of the day before, afforded a good
hasis on which to work. I saw that the only possible bridge was a trestle one, and I explained
my views to Korom Sing, the head-constable, and he said i I would leave it to him and the
other constables (all of whom are by nature and habit very clever at this sort of work), he
thought he could do it. Working-parties weve at once told off to get the necessary materials,
and the constables, and sometimes Nagas, sct to work. The modus operandi was as follow,
A very short distance in front of the pier, formed by the standing portion of the weir, a strong
stake was driven to which two stout bamboos were lashed, the inner ends being firmly secured
to the weir, the bamboos being run out horizontally and about 2 feet apart one above the
other. These afforded supports to a man while driving another stake in advance of the first,
the bamboos being lashed to this stake, and so on each stake being strengthened by other men
working Lehind. ~ A similar process was carried on about 6 feet higher up the river, and when
these parallel lines weve sufficiently advanced, they were connccted by cross-pieces, and a
rough roadway constructed, and about 4 ». M. we had got a slight frame-work across to the
centre piece of the weir. At 44, the working-parties were marched up again to Senna, a long
and trying ascent; a small guard was left to protect the bridge during the night. A heavy
storm came on at 9 p. 1., and made us tremble for the work, but fortunately it'did not last
very long. ‘

On the 18th March, a beautifully fine day, all the troops were once more marched down
to the river,and on a flat-open bit of ground close to the bridge camp was formed, and as
the river was still unfordable, working-parties weve at once detailed to continue the bridge
and strengthen that portion already made, and to collect materials, &c. Soon after our arrival
the Nagas opened fire on us from the opposite side, fortunately without damage to us, and
being promptly replied to were soon silenced and work proceeded. Every one worked well,
being anxious to reach the opposite bank, whence Ninu was distant only a three hours’ mareh,
and by evening the bridge was “un fait accompli,” and a picket was posted on the opposite
hank, and carly next morning the march on Ninu commenced. A small stream rising close to
Ninu flowed into the Dili, just opposite our camp, dividing two Jong spurs, which forked at
the village, a path running along the ridge of each. It had beea decided that a column
should advance by each of these spurs, taking cave to arrive at the village together. The
coolies followed under a strong escort, in order to leave this attacking force free. Colonel Nuttal
with the 44th under Colounel Cory, and Captain Butler with his police took the eastern voute;
Colonel Sheriff with the 42nd taking the western route.

As we marched along under a burning sun, we saw large numbers of Nagas, in full war
dress, ccming down through the fiells on our left, from Lonkai. We turned a corner, and
found ourselves only half mile from Ninu, which the long grass had hitherto hidden from our
sight. As we continued on our way, a column of smoke rose slowly from some houses in
front of us; at first we thought that the cnemy intended burning their own village, and not
making any stand, but seeing that these houses were a few detached from the m;in village
which would have afforded shelter to our skirmishers covering the attacking party, on the vgr):
strong stockade which surrounded the village itself, we gave them credit for their military
skill, and hoped they intended to make a good defence, which hope was strengthened by their
calling out “ come on; we are quite ready for you,” and at once opening fire on us.  We had
caught glimpses of the 42nd approaching up the other spur; they arrived almost as soon as
we did, and were reccived on their side by a body of Nagas stationed outside the stockade with
a volley. When we, on our side, were close up to the stockade the firing ceased, and again an
ominous cloud of smoke, followed at once by flames rose again, this time within the stocka(ie
which the Nagas had now abaudoned. Had they stood up a litile more boldly and fired more
carefully, we must have suffered severely, as our advance was necessarily made over open ground
up very steep approaches, very thickly planted with ¢ panjees.” We clambered over the
stockade without delay, but the Nagas were quicker, and before half-a-dozen of us were over,
the greater portion of the village was in flames, the Nagas dispersing in every directinn,
Af_ter the fierce heat of the sun, the change to the fiercer heat of the l?nrninfr houses closel\.'
built was not a pleasant one, and we ran through the village as rapidly as pgssible s
!mmg accele}'atqd every now and then as some large louse subsided suddenly threa;:enin to
involve us in its fall, and covering us with a shower of fire brands, while h\e hot, )unienl’
smo_ke blinded us. At lnst we were once more clear of the village, and could see tiula N?nrrns:
.};21;111)\}i11]3t.wnt,1ng along all the slopes in the direction of Nxs_a, a village four miles distant
_ The scenery was magnificent ; a high, dorkly-wooded range Lehind Ninu d
for about 1,500 feet, when it suddeuly changes its precipices for beautiful
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country, well watered by a suecession of clear, babbling streams, at the cool waters of which, in
the deep shade of clumps of trees, dotted along their banks, magnificent “ methna” quench
their thirst ; across the Dilli, into which these streams all flow, rise other lofty hills wooded
along the ridges, but cultivated below on the more gentle slopes, over which the cloud-shadows
are lozily moving, and on which numerous villages glitter brightly. To our left the high
penks of the Patkai range lose their outline in the hot and hazy atmosphere; it is a beautiful
country and to-day basking in the still sunlight all is so calm and peaceful Lefore us, it would
seem almost impossible that treachery and murder could find a place here; but the Dlack cloud
already darkening the sky and changing the blue of the air to a murky brown ; tbe roar of
the flames and erashing of timbers behind us, and the thought of the scene of the massacre,
which is still before us, remind us of the eternal truth that even in earth’s fairest spots the
fiercest passions of man may malke their home.

Half a mile from the village, we came upon the dreadful spet where the bodies, now little
more than skeletons, of our poor friend and his ill-fated companions were still lying in every
direction, and our imaginations pictured the fearful incidents of that February morning. Here
1 joined Major Heathcote and Captain Butler, and with about sixty sepoys we at once fol-
Jowed up the retreating Nagas to Nisa, which they also fired, escaping into the decp ravines
beyond, whither pursuit was useless. Colonels Nuttall and Cory with the 44th, Lieute-
nant Macgregor, Messrs, Chennell and McCay, also came on to Nisa, the rest of the troops
under Colonel Sheriff remaining at Ninu. It was fortunate for us that a few houses had
escaped the flames in Nisa, as most severe hail storms raged during the night, against which
waterproof sheets would have been as great a protection as brown paper. In the morning all
the gutters and ditches in and about the village were full of large hail stones, and when we
climbed to the hill tops in the afternoon, we found them still covered to the depth ef several
inches, and some of the ravines were filled to a depth of two feet in many places. Small de-
tached parties were out all that afternoon, from Nisa, scouring the jungles all round, climbing
up and down in the dense forest which clothed the precipitous faces of the hills, and coming
suddenly in the most unexpected places on Naga encampments, sometimes even catching the
men engaged in cooking operations, The closeness of the trees and undergrowth saved them
from any great loss, though occasionally a quick-eyed sepoy would bowl one over. In some of
the huts we found little dogs sleeping calmly before the fires, and in the paths were bamboos
of water hastily put down by those who had been carrying them. In one encampment the
Nagas had not time to carry off one old woman, but left herin a hollow tree. From all
which it will appear that the Nagas imagined themselves perfectly safe in these retreats to
which they had removed their property, and never expected us there. While we were thus
engaged at Nisa, Colonel Sheriff marched against and burnt Lonkai.

On the 21st the Nisa column started for Kamhua, Wehad a very long and steep descent to
the river, and another long pull-up to Kamhua under a very hot sun. Wearrived at the first vil-
lage about 11; the Nagas, asusual, made a very faint show of resistance and we soon entered and
burnt it. Inthebig tre€ we found a head recognised by the Khasias as one of their race. We
proceeded on to the second village and burnt that also without opposition. These villages
are well placed on a long spur from the Patkai, and from several knolls and fields I was able
to fill in a good deal. We got back soon after dusk to Nisa. Dr. White at Ninu had
been busy examining and classifying the heads, seventy-one in number, which were found
in a long basket in the sacred grove in that village, and he eame to the conclusion that all of
them had been taken after the massacre from our unfortunate people. These heads and
all the bones found on the site of the camp were collected aud burnt and the ashesburied. On
the 24th, T accompanied Captain Butler to Voka, a village close to Patkai, and I managed to
complete our work up to that range in this divection. The Voka men received us in a very
friendly manner indeed.  On the 26th we all left Nisa and joined the others at Ninu. By
this time Kaimoi had also been burned, Kambua, Lonkai, &e., revisited, and all the jungles
thoroughly scoured, and much of the stolen property rccovered. In holes, in trees and such
hiding places, we found gongs, sepoys’ cooking-pots, waterproof sheets, medals, and even
rupecs and halves of currency notes, so thorough was the search. The guns were evidently
objects of their most jealous care, for we never found one, though we came across small packets
of ammunition once or twice. A large number of women and children were captured from
time to time, but of course they were released, and though on the first occasion they expected
instant death, oune, a Nisa woman, requesting that she might be cut up on the site of her own
house whiclh she pointed out, yet the news that we respected women and childven (though
they.probably looked on us as fools for deing so0) soon spread in the jungles, and I believe the
women came to regard a capture as a pleasing little excitement, affording them an opportunity
of sccing what manner of men their captors were.

We remained at Niou till the 31st, and while there T one day visited Khann and squared
up all my work there, the day Dbeing execptionally fine. While we were at Ninu, several
guns, including Captain Badgley’s deuble barrelled ville and some sepoys’ property, were sent
n from time to time,—the Nagas bringing them to an open spot on the road through some
cultivation which was visible from the camp, and deposited them there, retreating preei-
pitately as our men went forward to take possecssion. On the 31st March we all returned
to Senua, and on the 1st April, Niaouu was attacked and burnt, and on the 2nd Mr. Clhennell
and I visited Nidosé about 4 miles beyond Niaonu and finished our work in that direction.
We eaw a large number of fully armed Nagas on a spur leading down from the village, + We
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shouted to them that ours was a friendly visit—to which they replied—*1If you are friends do
ot come near us or our village, but go back at once.”  We told them that we 1nust go to the
village, but that no harm should be done to it or them. They expressed their satisfaction at
this, but kept at a respectiul distance the whole time. On the 8rd Messrs. Chennell, McCay
«and I marched into Bor Mdtan, the troops halting one night at Bor Bansang ; went into Bor
Mutan on the 4th, and on the 7th the last detachment marched out of that camp. Cap-
tain Butler and my party halted at Halwagaon at the foot of the hills that night, going on to
Bortarehdti the next day and leaving that place again on the 9th, and marching daily arrived
at Dibrugarh on the 11th. Owing to the continuous and heavy rain which had fallen since the
beginning of March, the roads between Bordérehiti and Dibrugarh were in a dreadful state,
berng ankle-deep in mud in the better parts, and in many nearly koee-deep. The coolies con-
sequently had a hard time of it, and many falls resulted, the men and their loads undistin-
guishable from each other, coming into camp, walking mud heaps.

We joined you at Dibrugarh and leaving in the River Steamer Onde on the 15th, reached
Negheri Ting on the 17th, Here Captain Butler left us and with him Mr. McCay, whom I
had deputed to finish that small gap iu Sheet 83, “which had so long and so inconveniently
defied us.” 'This, I am happy to say, he satisfactorily accomplisbed. Oun the 20th we reached
Gaubati, arriving in Shillong on the 23rd.

I append some notes on the tribes and country visited by us. These have, in the main,
appeared in Captain Butler’s reports to the Chief Commissioner of Assam, already published.

Notes descriptive of the country and people in Western and Eastern Naga Hills, by Likut.
WoODTHORPE, . E., daled st August 1875.

Our own especial work this season, owing to our not getting beyond the outer ranges,
did not take us into any very elevated country, the greatest height visited being Thebzodhu
(6,600 feet). The average of the other ranges was about 3,800 feet. These ranges all run
remarkably parallel to each other. The valleys are open and cultivated, while the tops of the
ridges, as a rule, are very narrow and clothed with long grass jungle. The valley of the
Disoi river is very low, flat and densely covered with large forest trees, and is separated by a
very low, wooded and uninhabited range from the plains beyond. In former days this vallley
used to be visited by Assamese to work for gold in the viver of the Disoi, Lut the quantity
ot gold obtained was not, I believe, sufficient to repay the labour of washing it. Many fine
rubber trees grow on the banks of the river, some of which have been ruthlessly cut down
for the sake of the rubber.

All the outer ranges of bhills are of sandstone, the strata dipping at a very great angle
frequently nearly vertically, and the strike following the general direction of the Dran(res DII;
many of the villages the hard stratified rock crops up in a series of knife-like edcesomz'xkinrr
walking exceedingly difficult, and exciting wonder as to how the stability of theaho,uses can
be secured. The northern face of all these ranges is most precipitous, falling nearly perpendi-
cularly for several hundred feet, and making the approach to the villages from that side ver
steep and difficult. ° Y

After leaving the Wokha men and the other Lhota Nagas who have already been
described by me (vide my report of last year, dated Shillong, the 29th April 1874), we passed
through nvn(.l saw numbers of three tribes, viz,, Hattigorias, Dupdorias and Assiril‘wias The
principal differences between these three arc linguistic; but, though all are far superior to
the Lhotas in pbysique, manner, bearing, and in the general well-to-do appenr:mcelof their”
villages, yet the Hattigorias beav off the palm in all these characteristics. Both the men and
women, next to the Angamies, are the best looking, best built, and most pleasing of the Naga
tribes I have yet scen. The women are especially remarkable for theiv good looks, many retaiT;
iny them even in middle age. The dress of the three tribes is the sameb, consistin"r for ghe mal ;
of a small waist-cloth tied at the back end, being brought round between the legs and dra ™
up under the waist-belt, falls in front in a broad flap, These cloths ave of varioﬁs colours a“”;
patterns, frm'n dark Llue with white stripes, to white with variegated patterns of l)l:ck n(.
black and crimson.  The Dupdorias fix small stripes of brass in clusters down the e(‘ltrc; Olt'
their ﬂaps_, :lppmpnhly to give them additional weight. The Lroad dark blue or b-lcT' }'1'0
a.(lorned with cowries 1s also common among these tribes in full dress. The general ‘de\c :.lp
tions are the same as those described last year as being worn by the non-kilted zribcs‘ suchmd-
yhe bc:}rskm coronet, cotton wool bindings for the hair, and puffs for the ears neckl,'lces &a-s
There is one common ornament worn suspended on the chest, which I think i huve‘ n )t, d,(-“
cribed before ; it is a long flat strip of wood about 15 inches long, narrow in the middkl lw-
broadening slightly tpwm-ds the ends, and covered with coloured canework, cowries ‘e, l)'llt
se.eds_ apd adorned with a fringe of long red-hair, Two broad red and blue éashes al Olf-Fv e
with hair, support at the back the “ddo,” and a small bucket for carrying an'ies"’ ‘i‘? “";’tml
are generally similar to those found at Primi, The “déos” among the I‘fatf»{,}:ori‘]a,s : d Dle ?ll)e.frs
are small handled, like the Avgamies; but among the Assiringias are found aa“ e
:the long, bhair-tufted handles and broad blades common among the tribes of the Jlrllia)pp.lg:'lcth‘_ by
[he shields are small, and cither of canework, or else thin pieces of wood, a hide‘ ;i‘:lltedlsbl]lcﬁ;
with \v)nlte circles and spots on their face, nod occasionally decorated with plumes? The Azgi-
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ringias wear, in war dress, tall conical helmets, adorned with boar’s tusks aud two straight
plumes of hair, one on each side, leaving the apex of the helmet bare. The clothes of theee
three tribes are many-coloured, and seem to be used indiscriminately, according to the taste
of the wearer, rather than as denoting tribal distinctions. They are dark blue, with red and
white stripes, or dark blue only, or red ouly, red and blue, &e., %ec., and are frequently adorned
by tults of crimson and white hair, sewn in rows at intervals along the stripes of the cloth.

The women’s dress consists of a small petticoat of dark blue, a cloth of the same colour
being thrown over the shoulders. They wear large brass rings on each brow, supported by
a string passing round the head. Sometimes these rings pass through the upper portion of
the ear, but generally they simply hang on the temples. The lobe of the ear supports large
thick, oval, or oblong-shaped pieces of a crystal obtained from the plains. The women all
tattoo slightly, four lines are drawn on the chin, the outer omes being tattooed from the
corners of the mouth ; the front of the throat has a few crossed lines on it, three arrow-head
shaped lines are tattooed on each breast running up to the shoulders, and a fine diamond
pattern runs down the centre of the stomach. The calf of the leg from about three inches
below the knee is also tattooed with diagonal lines, the space between the highest and the knee
is filled up with a few vertical lines ending at the kuee in arrow-heads or stars. The wrists
are also frequently tattooed with stars and stripes. The women’s necklaces are, as usual, beads
or large pieces of shell strung on cotton thread.

The pipes smoked by both men and women are of the ordinary shape, though sometimes
a small bamboo receptacle is fitted below the bowl to catch the tobacco-juice.

The villages, as a rule, occupy the most commanding points along the ridges, and the
approaches to them are exceedingly pretty. Broad roads, bordered with grass and low shrubs,
lead up through avenues of fine trees to the main entrance, which is generally very strongly
guarded by two or three panjied ditches, running right across the ridge, and stockaded on the
inner bank. The stockades are strongly built of a double line of posts, supporting a wall of
interlaced bamboo, and are capable of offering a good resistance. The outermost ditch is
generally about 200 or 300 yards, or even more, from the village, the second being situated
Detween it and the oue enclosing the village. The gate through the stockade of this last
ditch into the village is cut out of one huge block, and is frequently lour or five feet broad
and about six feet high. A large gable roof is constructed over it, giving it a great resem-
blance to our own old lychgates at home. Look-outs are built commanding the entrance, and
in some cases little huts are constructed in large trees outside the most advanced stockades on
the main roads, communications being preserved with the interior by means of long ladders
and causeways Passing through the gate into the village, we find ourselves before the
“ morang,” or bachelors’ house, a large and most peculiar-looking building, appearing to be all
roof, which springs from a small back .gabled wall of bamboo about five feet high, and six or
seven feet broad. The ridge rises rapidly from this to the front, till it attains a height from
the ground of twenty-fie or thirty feet, the eaves resting on the ground on either side, The
front is closed in with a semicircular wall of thatch, a small door about four feet high giving
admittance to the building, which, as this is generally the only opening, is necessarily some-
what dark. As the eye gets accustomed to the gloom, we find that the house is divided
into two parts by a low wall formed of a log of wood, over which a thick bamboo mat
is stretched. The half of the house has a matted floor, and is provided with a hearth, and
planked sleeping places round it, and here the young men live ; but the other half is unfloored,
and is intended for the reception of casual visitors, who drop in for an hour or fwo only, We
also make out that the principal uprights are carved with large figures of men, ¢lephants,
tigers and lizards, &e., roughly painted with the three colours common to the Naga and Garo
tribes, viz., black, white, and a reddish brown. Arranged round the walls are skulls of men
and animals, and skilful imitations of them made by paintiug and cutting old gourds; these
imitatious are so well done that often at a little distance they pass for real skulls, The ridge
of the “morang” projects a few feet in front, and is ornamented with small straw figures of men
and tults of straw placed at regular intervals. Outside each *“ morang ” is a large platform of
logs of wood, on which the young men and their friends sit and smoke throngh the day, and
hard by is an open shed, in which stands the big drum, formed of a huge trunk hollowed out,
and elaborately carved and painted in front, after the manner of the figurehead of a ship, and
is furnished at the other end with a straight tail. The drum is raised from the ground, and
rests on logs of wood ; it is sounded by letting a heavy piece of wood fall against it, and by
beating it with donble headed clubs. In large villages there are two, and even three “ morangs,”
with their drums in neighbouring sheds. The other houses in the villages are large and long,
the front part resting on the ground, the back, as usual, being supported on bamboo piles,
with platforms at the back and sides, on which many of the honsehold duties are performed.
There is a large open verandah in front, and the interior of the liouse is divided into two or
three rooms. The Hattigorin houses are the largest and best built, and are arranged most
regularly and closely adjacent on either side of long streets. The front gables projeet con-
siderably, those of opposite houses nearly meeting over the roadway, calling to mind the
appearance of & lane in some old European town, where the gabled upper stories of the
houses overhang the footways. Ian front of the houses are rows of skulls; and in one or two of
the front verandahs we potice rows of curiously earved and painted posts about three feet hizh.
These we are told, are put up on the occasion of the owner of the house giving a big fenst
and thereby proclaiming himself a man of substance. ° ’
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The bodies of the dead are wrapped in mats and disposed on platforms, roofed over and
fenced in, all the personal decorations and clothes of the deceased being arranged about the
platform and fence. The ground around is sometimes “ panjied ™ as a protection against the
attacks of wild animals. These bodies are placed in groups along the road between the two
outer stockades.

The Hattigorias, as road engineers, far surpass their neighbours. Their roads are con-
structed with due regard to the easiest gradient and are not carried up and down over every
little hilloek. The steeper parts are paved or stepped to prevent the rain washing channels
in them, and in the gentler gradients cuts arc made across the road at every change of incli-
pation or direction to carry off the water down the hillside in the most scientific manner.

Altogether, T am very favourably impressed by these three tribes, and I shall be very
glad if T'am able on any future occasion to remew my acquaintance with, and extend my
knowledge of them.

The area of the country passed through being necessarily limited, and our opportunities of
observing the natives of the villages which our troops were sent to punish being few, I can
only describe with any minuteness the men of the Mutan, Bor Bansang and Senua villages,
premising, however, the men of Ninu and Nisa, judging from what we were able to note, do
not seem to differ materially from them, and that they are all probably members of the same
tribe. We were accompanied by 2 small detachment of Borduarias and Namsangias, of whose
personal apperance and decorations I am therefore able to say something, tlloug‘ix I had no
opportunity of seeing their villages or country except from afar.

The men are of average height and ncarly all well-made and well developed, and, as
is the case among most hill tribes, their com-
plesion comprises cvery shade of brown. These
would be good looking as a rule very often, but for the tattooing on their faces which in some
makes it appear perfectly black where the tattooing has bLeen heavily done; in others the
tattooing is blue, and then the bare portion of the face, especially in those of fair complexions,
appears pink by contrast. The tattooing in the face, called in Naga language ““ak,” consist
of four continuous lines carried across the forehead, round and underneath the eyes up to the
nose, Dack over the eheeks and round the corners of the mouth to the chin; rows of spots
follow the outside lines and two fine lines mark out the nose in a large diamond space. The
Mutan and Senua men do nob tattoo very much on the body, but their thighs are tattooed
in several places with lines and spots, or diamond aud egg-shaped patterns, the upper portion
of the tattoo being continued round to the hack.

Men.

The Namsangias and the Borduarias do not tattoo the face at all, but their shoulders,
wrists, bodies and thighs are very much covered.

The men of Voka, Khanu, &c., in addition to the tattooing of the Senua men, frequently
cover their chest with fine lines, either horizontal or zigzagied; all the men dress their hair
apparently in the same fashion, i. e., shaving that just above the ears, and taking the
remainder back off the forehead and face, and tying 1t behind in a knot through which are
passed curved strips of horn eavrying waves of red and white or black hair. Some men have
a small moustache, but very few show anything like 2 beard.

The dress and decorations of all the men we saw were essentially the same, the only
differences perceptible being in the style of orna-
mentation, differences due to the various tastes of
individuals rather than to any attempt at distinction of clan or village, The helmet is conieal
in shape and made of plaited cane, either plain, or having patterns of colored straw worked
over it. A large plume of black or red hair passes over the helmet from front to rear, and
Jong horns carrying toucan feathers or tufts of hair spring from the sides; some helmets are
covered with leopard or bear skin, and have a wreath of red or black hair round the base.
Anolher head-dress is a cireular band of colored cane and straw, ornamented with bits of a
large shell and a [ringe of hog’s hair, which lies on the forehead. Their ear-ornaments are
zenerally strings of beads pendant from a picee of shell, and terminating in long tufts of
hair, which fall over the chest. They have a very pretty one made of alternate tufts of red

white, and black hair, radiating from a centre of yellow straw work, which is fixed in the
lobe of the car. The necklaces are beads, some of which, of a yellow opaque color, are highly
valued by the Nagas. 1from the shoulders to the elbows the men encase their arms in n?anv
rings ol red and yellow cane, very large at the shoulder, grudually decreasing to the elbow ;
these give an appearance of great breadth to their shoulders, au effect which is further Licieht.
ened by the hands of black or yellow cane which are drawn very tightly round the waist Sand
t:1i§ eﬂ'ect]is sti(l)l further increased by the lines drawn by the Borduarias from their l)rc:n;ts to
their navels. ne man had as many as nineteen turns round his waist, giving a

cane of over forly fect. 1t is amusi)ng to sce them winding this canc) ?ountf ';htc(’:]ﬂligzgﬁ\ (:sf
a matter of time to get it all properly twisted on. Large belts, very broad at the bn,ck fasten-
ing in front, and made of plates of polished brass or of coloured eane and cowries ,'n'e also
worn. A Droad piece of blue cloth hangs from the waist, ornamented with red fl'iil:res ('u;d
rows of white sceds; a portion of the cloth is taken up between the thighs and secured at ‘the

Men’s dress.
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back as an extra piece of decency by those who visit the plains most frequently. On the
wrists are worn deep bracelets of cowries, and below the knee, strings of the same are also
tizhtly tied. These Nagas are very skilful in devising little adornmergts from palm leaves,
making coronets, wristbands and anklets of them. 'Those have a most picturesque appearance.
A curious custom prevails at Voka, and I faney also in the neighbowring villages ; it is this,
that till a young man is married, he goes perfectly naked, and he at once adopts a waistcloth
when he takes a wife to himself. Every Naga carries about with him a small basket or bag
for his food and pén, &e. In wet weather he has a cloak made of arass on 2 small string
foundation. The large cloths worn in the cold weather are generally of Assamese silk; but
at Khanu I saw a cloth of black and orange stripes, identical with those we saw last year in
Thetchumi on the Lanier.

The women are sbort in stature generally, and their figures are remarkable rather for
strength than beauty, to which very few have
any pretensions. They tattoo a good deal on the
shoulders, body and legs, but pot on the face. The shoulders are tattooed with diamond
patterns, three horizontal lines are taken across the body above the breast, between which
eight lives go down to the waist narrowing gradually to a point; the navel is the centre of a
Maltese cross ; each arm, about five inches long, consists of three lines with a pointed finial.
The leg tattoo is done with an admirable sense of fitness, that on the thighs consisting of
close vertical lines and on the calves of horizontal lines, a small break occurring in each on
the shin bone; this has the effect of increasing the apparent rotundity of the legs below the
knees. The women wear their hair braided and tied in a knot at the back, or else gathered up
and tied into a small bamboo tube covered with particoloured cloth or heads, the lower end
decorated with a red fringe, or a long tuft of hair.

Women.

The dress of the women consists principally of a very small petticoat, two feet two
inches Jong and six inches deep, ornamented oc-
casionally with bells, beads and shells; this only
comes a little more than half way round the body, leaving the right thigh bare,—it is attached
at the ends and middle to a string passing round the waist. Sometimes a small cloth is worn
round the shoulders. Many strings of beads fall low down over the breasts. Small fillets
of coloured straw adorn their brows, and several massive white-metal rings are worn above
the elbow. Their ear ornaments are principally small strings of beads passed through various
holes in the ear.

Womens’ dress.

The arms of this tribe arc the “ dao,” spear and crossbow. The first is a most formidable
weapon, the blade is geuerally triangular; about
eight inches long, straight at the back, and four
inches wide at the top, narrowing gradually with a slightly convex edge towards the handle,
which is two feet long andl ornumented with tults of coloured hair ; sometimes, instead of being
straight all the way up, the back of the blade swells out towards the top in a semi-cireular
projection—both forms are shown in figure 6. The spears are not by any means such hand-
some or [ormidable weapons as those used further west, and this is due, I fancy, to the fact that
with the eastern tribes the “dao,” and not the spear, is the principal weapon of offence. The
spear-heads are small and resemble very similarly in shape and ornamental workings those
found at Thetchumi and Primi ; the sha(t, though short and slender, is strongly made of bamboo
and decorated with red and black bair in various fashions. The crossbow is exactly similar
to that deseribed by me last year in Captain Butler’s report as being used by the Lhota
Melomi and Primi Nagas. The shield is small, about four feet long by two feet wide, and
made of buffalo-hide decorated along the upper edge with a fringe of red hair, and on the
face with two or four tassels of grass. Tvery man carries with him on the war-path a large
supply of panjies, which he plants in the road to cover his retreat. These are carried in a horn
suspended at the back, ot in a small hasket to which is attached a long tail of Dbearskin ; some-
times this panjie-holder is the skin of a bear’s foot with the, claws remaining, the skin sewn
up to form a large bag, a little figure of a sitting man, dressed and painted after life, being
aflixed to the upper part.  Some men wear a skin of defensive armour in the way of a leathern
corset which overlaps on the chest, and is kept up by means of straps which pass over the
shoulders. The Wokha men also wear a leather corset, but without shoulder-straps.

Arms,

We found among these men a large number of gongs which they probably get indireetly
from Burmah. They cast bells themselves very well in little elay moulds, the material
being apparently a kind of gun-metal, and occasionally brass, A woman's walking staff is a
long, thin, iron rod foliated at its upper end.

The conntry we passed through was fine and open except for the first march from
Burnarchati in the pluing, to Khalan, Mutan, the path lying through dense forest and follow-
ing the conrse of sluggish streams with muddy bottoms. But on reaching Bor-Mutan the
first extensive view of the country beyond is obtained. It is well watered by several large
tributarics of the Delli or Disang river as it is called in the plains, and Tisa as it is called by
the Nagas themselves, meaning the “large stream;” “Te” being the prefix of all river
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names, and < Sa” an affix signifying large. It was the largest stream we had to eross, and to
the strength and velocity of 1ts current when angry we owe the loss of a good sepoy. Water
was abundant along our route, specially beyond Ninu, where the undulating, park-like character
of the slopes, backed up by tall, dark wooded cliﬂ'..s, suggested itself as an admirable site for
a station. Methna grazed about the grassy slopes in large numbers, and herds of hill buflaloes
were seen at several villages ; deer were seen here and there, and about Nisa, partridges flew
up from the grass on cither side of the path at every turn. Near most of the villages and in
the deep ravines are seen tree-ferns, sago, and “ toko pat ”” palms ; the latter are carefully pre-
served, as they are most valuable for thatching purposes.

The villages arc not always well placed for defence against rifles, being commanded
" from some neighbouring height; but others, such
Villages. as Bor-Bansang, Senua, Niao, &e., are exceedingly
well placed, occupying the highest points of the ridges on which they stand aud commanding
all the approaches to them. The defences consist of double stockades made of interlaced
bamboo and cane, aud panjied ditches. The lhouses are generally scattered up and down with-
out any attempt at order, and ate half hidden among the trees, which are not as elsewhere
cut down to clear a village site, such only being felled as interlerc with the Louses; these are
built on the unlevelled ground, the floor being carried out to the rear on bamboo. piles, the
back verandah being frequently a great height above the ground. Tlese are not railed round
at all, and on my asking if the small children never fell off, the reply was ““of course they do,
many are killed in that way,” in a tone couveying the impression that my informant looked
upon it as an ingenious mode of giving effect to Malthusian theories. The house is divided
into an entrance hall, as it Wwere, where the owners’ weapons haung, also skulls of animals taken
in the chase, and beyond into several small apartments terminating with a large open verandah.
Trays are suspended over the fire-places (of which there is generally one in each appartment)
on which flsh, fish, vegetables and wood are dried. The walls of the louses are of bamboo
matting, the roof heing thatched with palm leaves or grass; the principal uprights project
through the ridge some two or three feet, this portion being thatched also to Lkeep the rain
{rom running down the post into the house ; this thatching is ingeniously worked into figures
of men or animals very often. The reason given for this projection of the post is, thut as the
part below the ground decays, it can be cut off and the post lowered without damage to the
house. The Vangam’s, 7. ¢., headman’s house is always very large, and built on the most level
site in the village. It is generally about 200 feet long by 40 or 50 broad, and contains two
large halls, one at either end, the intervening space being divided up into several apartments
and store-rooms arranged on either side of a ceuntral passage. Iach of the women’s apartments
has its own door of exit and verandab. On one side of the entrance hall stands the drum,
a large tree hollowed out and carved roughly at either end; it is played upon with clubs
shaped like large dumb-Dbells. A large number of men perform at once on the drum, and though
each seems to hammer away entirely on his own account, the effect is harmonious and pleasing.
They bave several tunes as it were, each being ended by a shout {rom the leader, responded to
Ly the rest, when a fresh one at once commences. Opposite the drum is the rice-pounder, of
great length, giving occupation to nine operators. The other hall is kept as an audience hall,
where the Chief receives his friends. It has a raised and matted floor, the rest of the building
having as a floor the bare ground. This hall opensinto a verandah. Every house is furnished
with a few small stools on four short legs,and one or two large beds which, with their legs,
and a slight attempt at a bolster, are emch cut out of one log. Tables made of cane work,
. . ) . shaped like an inverted wine-glass, and about two
The prineipnl posts in the * Vanguw's” house oy 4% "[a)f feet, high, are used on which to pl
and the * Morangs * nre generally rudely curved with . = . place
vepresentalions of wen nud animals. their food at meal times.* In cach village ave one
or twvo morangs, or hachelors’ houses, in which a
drum is kept, and also the collection of heads taken in battle ; these ave placed in rows of about
twenty-five each in a large sloping tray placed in the verandab, just within the shelter of the
roof. At Bor-Mutan there were 219 bleached skulls arranged in this way,

These villages ave remarkable for their sanitary arrangements, small raised louses in which
calls of mature arc obeyed heing builb in various parts of the village, and fenced round. Look-
outs are built at all the gateways and in front of the morangs, and here watehes are alway
kept. These are also erected in the fields. At Kamhua I saw some wateh houses in the fields
surrounded by a double stockade enclosing a passage all round, and over the outer gateway a
small plaiform was erected. Between Senua and Niao, by the road side was a emall table
raised about eight feet from the ground, approached on cither side by a broad wooden ramp.
We were told that here peace is concluded hetween those two villages after a war. The Chiefs
walking up, each from his own side meet face to face on opposite sides of the fable, and, ex-
changing “ chungas ” of wine, drink to each other, and thus declare that peace is made, On
the road to Niao, also, was a curions mud figure of a man in has relief, presenung a gong in
the direction of Scuua; this was supposed to show that the Niao men were willing o come
to terms, if possible, with their encmics.  Another mode of evincing a desire to turn away the
wrath of an approaching enemy and induce him to open negotiations, is to tie up in his path
;: cr:luEIe of goats, sometimes also a gong, with the symbolical palm leal planted in the ground

ard by.
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The mode of disposing of the dead is the same i_n all these villages .in its main point,

' viz., wrapping up the corpses in cloths and mats
and placing them on platforms under small voofs.
The shape of these roofs differs in different, villages slightly, but all are decorated with various
colcred cloths and streamers, and have at each end a tall figure of wood, dressed, painted and
tattooed after the manner of the men of the village, and carrying imitation spears, ©“ daos” and
shields; gourds, baskets, &e., are suspended about the tomb. At Khaou the tombs were
enclosed in small sheds with doors. Iach shed contained several tombs of adults and
children, heing, in fact, regular family vaults. These towbs are all arranged on either side of
the prineipal entrance to the villages. Cairns of stones are also erected, where the heads of
the departed villagers, decorated with shells, beads, and hells, are collected, _:md earthen:n
“ ghurras” filled with the smaller bones, are ranged among them. Bach head is decorated in
a slightly different way from the others in order that they may be recognised by their sur-
viving relatives.

Tombs.

TRANS-FRONTIER.

Ertract from the Narvative Report of the Daphla Military Erpeditionary Survey, with the des-
cription of the country,its geolegy, &e., by Mason H. H. GopWIN-AUSTEN, B.5.C., F.R.G. 5,
F.z.8., &c., Depuly Superintendent in charge,—Season 1874-73.

Having received your telegram from India that I had been appointed to the charge
of the Expeditionary Survey Party, letter No. 1447, dated 24th August 1874, from Surveyor
General, to the Secretary to Goverument of India, Department of Revenue, Agriculture and
Commerce, 1 left England on the 1st October 1874, and arrived in Calcutta on the 26th of
same month. Employed there wotil the 14th November, making preparations for the
approachivg work, getting plane-tables projected, &e. Lieutenant Harman, r. ., was forwarding
preliminary arrangements at Shillong, and Mr. Ogle, after some delay, was enabled to collect
some 32 Khasi coolies and come down with them to Gauhati, where he and Mr. Robert
joined me on the 24th November. At Tezpir, on the 27th, while the steamer was taking in
cargo, the Great 'I'rigonometrical Survey Station of Sildubi was visited, the plane-table com-
passes set, and some ohservations taken to the distant Daphla peaks, many of which were fixed
on plane-table from P. T. stations at Koliabar, Bisnath, Dunsiri-midkh, and Dikrang-makh, of
the Assam Valley Triangulation Greal I'rigonometrical Survey as we proceeded up the river,
and the river steamer Burmak stopped [or cargo, &c., the weather being particularly elear.

Left Duaupsiri-mGkh in the little steamer E No. 1 for Dikrang-mikh on the st Decem-
ber, and on the 2nd marched for Narainpur- and reported our arrival to Brigadier-General
Stafford, c. B., Commanding the Expeditionary Force. Made immediate arrangements, in
conjunction with Colonel Graham, the Chief Political Officer, to proceed to peak 5a of the
Great Trigonometrical Survey, situated on the first and outer range, while Mr, Ogle was to
proceed to peak 1 on the west. These two peaks were cur first advanced stations for extension
from the base Nikori Chapri, T. 8., to Rodonga, T. 8. A case of cholera (a Goorkha chup-
rassie) which proved fatal on the night of the 4th, delayed these arrangements, as the Chief
Medical Officer, Dr. Russ, considered it advisable that we should leave the camp at Narainpur and
keep the party isolated on the Gohpur Road ; camp was accordingly moved thesame day to Radha-
pokri, about two miles off. No more cases occurring, on the 7th 1 marched (taking 20 Khamtis)
for peak 54, and cncamped beyond Borpathar in the forest on the bank of the Darpang
stream.  On the 8th we reached the base of the hills where the point was situated, but owing
to the dense forest, did not succeed in reaching a good site for the station until the 9th ; on the
10th the clearing by the Khamtis and Khasis was sufficiently advanced to observe to the
heliotropes at the Great Trigonometrical Stations on the Brahmaputra, and on the 11th I
marched back to Borpathar, and was joined that day in the evening by Lieutevant Harman,
R. E. On the 12th I returned to Narainpur to look after the head-quarter camp and made a
final disposition of the party. Licutenant Harman had not received my letter at Dunsiri-mukh,
with orders to observe at Nikori Chapri and Rodonga hefore coming on, so 1 had to depute
Mr. W. Robert to this duty. Observed also this day at the new Trigonometrical Stalion at
Narainpur and returned to Borpathar in the evening.

Mr. Ogle had proceeded to his station during this time, but owing to the precipices
on all sides of peak No. 1, or Gorusutin, he was unable to reach the summit, although he and
Captain Michel of the 16th Native Infantry did all they could to do so; he therelore selected an-
other peak about 3th mile to the east, which served well as a station of extension (for an account
of this western portion of the Daphla Hills, sce Mr. Ogle’s Nurrative Report appended), On the
13th December our party, consisting o Lieutenant Harman, Mr. Lister and myself, marched
towards Borpani to overtake the General and the foree, which had got so far on its way ; and
that day, plane-tabling as we went along, we passed Harmutti and livouacked in the jungle
about 4 miles short of Borpani, reaching it the next moming before the force had started.

‘;\Iﬂ("r lightening loads here and fising the position of the place, we followed the force on to
arjuli.



(69 )

On the 15th started with Captains Heatheote and Palmer and Dr. Ross for the top of
the ridge separating us from the valley of the Dikrang; the ascent led up a steep spur for some
2,660 feet. By eutting an opening in the forest, I obtained a gaod view up the valley, and
saw the first Daphla clearings on the spurs of the north bank of the Dikrang. Time heing of
consequence, I commenced clearing the highest point on the ridge here, while the force was
crossing over to No. 6 camp, with the help of working parties of the 44th and 16th Native
Infantry. From this station, “Tanir Lampa,” I laid the foundation of the future work. On
the 19th we marched from Harjuli to camp 6, where we remained until the 31st December.
During this time all the plane-tabling that could be done was got through, when the force
visited Pekfi’s village on the 23rd, &e. On the 24th, accompanied by Licutenant Harman, I
ascended to peak 2(8), Tanir H. S., which I had selected for a trigonometrical station, and cleared
it on Christmas-day sufficiently well to plane-table from ; erected the station mark and return-
ed to camp. The remainder of the month was too wet and cloudy to do much, but I was enabled
to examine the geological sections exposed in the ravines near camp No. 6. Obtained a guard
of 12 sepoys of the 16th Native Infantry for Mr. Ogle and gave him the country to the south-
west to survey on the 4 inch scale, and he started for Haseng’s village on the 1st January.
Moved with the force up thevalley of the Dikrang on the 1st Junuary, ascending to com-
manding clearings near the line of route to sketech the country, and we reached camp No. 9
under Nanang’s village on the 2nd January. A slight attack of dysentery contracted in camp
No. 6, and rainy weather, kept me unfortunately idle for four days. On the 8th Nanang’s
village was visited by the General. Captain Peet having reported that the Daphlas on the
Ranga were willing to receive an officer on a visit to their villages, I deputed Lieutenant Har-
man to this duty, and he le(t for Narainpur to consult and make arrangements with Captain
Peet on the 7th; this work I shall allude to under the head of the individual work of the as-
sistants, and Lieutenant Harman’s report I append.

As nearly all political matters with the Daphlas were now settled, I obtained the Gen-
eral’s sanction to proceed towards Misa Parbat, with a guard of 25 men of the 42nd and 43rd
Regiments, A. N. I., and on the 10th started early and, crossing the Dikrang about two
miles up the valley, reached a point on the ridge about 4,540 feet, close in under the last and
very steep slope of Peak Tordputd (2a of the Great Trigonometrical Survey). On the 11th and
12th rain and cloud prevented further progress, but the 13th looking finer we started for the
direction of Misa Parbat. It was an unfortunate day; rain set in before we had reached the
summit of Toripdtd, but in hopes of its clearing up, I pushed on beyond it; the rain soon
changed to snow as we got up above 7,000 feet, and when I stopped to pitch camp, the wind
and driving snow completely did up the poorly-clad Khasi coolies, quite unused to such weather,
and T had at last to return, leaving the supplies and most of our property behind,and with the
greatest difficulty drove them back to the old camp below, many of them not getting down
there until 8 ». .

The Sikh Havildar and three sepoys of the 42nd Assam Light Infantry behaved
very well and kept the coolies going. lending their great-coats to those who were suffering most
from the cold. For six days, up to the 19th January, the weather was abominable ; rain and
sleet fell continuously. The 20th proving finer, T made another ascent of Tordpatd, and as so
much time had been already lost, decided on clearing it for the extension of the triangulation
instead of Misa Parbat, which would have taken us another day to reach ; besides, I was daily
expecting to be summoned back to camp, for I then knew anything like a good esploration of
the country ahead was not at all contemplated or recommended by either the General Com-
manding or the Civil Officer accompanying the force. The clearing of Toruputu was com-
menced on the 20th and continued on the 21st, 22nd and 23rd ; the forest was prineipally of
oak and rhododendron, the former of gigantic girth, one taling four Sappers a whole day to
bring down.  On the 21st I received help from the camp below, Lieutenant Home, r. 5. being
sent up with a detachment of his Sappers, and they did exccllent work. On the 22nd the wea.
ther broke and on the 23rd I was enabled to observe most of the angles. Cloud and rain set
in again from the 24th to 27th, but on the 29th, alter a bright star-light night, we started be-
fore day-light and reached the peak about half an hour after sun-rise, and I “was cuabled to ob-
serve all the snowy peaks visible on the far north-east.

In accomplishing this I owe much to Licutenant Home, . E., who kindly recorded for me
the whole day, and the last angles to the trigonometrical stations on the south, which were very
early in the day obscured by cloud, were just completed before dark. The days lost waiting
were fully compensated for in the large area of country commanded from this point. On the
30th I returned to camp No. 9. The General had left for camp No. 6 on the 27th, and I
found strict orders had been given for my return, and that no guard was to proceed with me
more than half a day’s journey from Nanang’s village. As the country had been sketched far
beyond this distance, I marched back on the 31st January for camp No. 6.

As it was most important to observe rom another station the peaks and snows observed
from Torupild H. 8., T represented the matter to General Stafford and was granted an
escorf, under Captain Macgregor of the 441h Sylhet Native lnfantry, to proceed to the Gre‘at
Trigonometrical Survey Peak No. 24, “ Shengorh” from which I knew the country on the Ranga
and far north would be visible,  On the 2nd February all was ready for the start, Capt,ahin
Macgregor (tben with the detachment of his regiment occupying Pekfi’s village) obtained the
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puides, for these the Civil Officer had not considered it advisable to demand himself
from Pekfis the hendman. We marched through Shikhi that day and bivouacked on
the opposite side of the Shu valley, above the last clearing, finding good water there.
The next day was lost, for the guides, either from pretended ignorance of where we wanted to
go, or design, took us wrong ; this I found out in time, and with the aid of the sketching on the
plane-table, we found our own way to the main spur again, and at a point no great distance
from its highest portion, so that by 9 o’clock the next morning, the 4th February, we
reached a position I determined at once to clear, as from it, through gaps in the forest, the
snowy range could be seen,

Before the hill could be cleared sufficiently to observe from, bad luek again attended
the work ; rain set in on the 7th February, and lasted almost without ceasing until the 11th. This
was the date I lad received orders to leave the peak, work finished or not, but the day with a
turn of luck was, most fortunately, gloriously clear, and all angles were observed, thus completing
our series of triangles up to this point and securing many peaks to the north. It was a close
run : another 24 hours of cloudy weather, and all our previous time and labour of the past month
would have been lost. It was during this period that the last captive not having been pro-
duced by political expedients, the General had determined to march for the village of Dilling
on the Ranga side. "On receiving the news, I despatched Mr. Ogle at once to follow the force
and get a sketch of the country. Although he came up with the rear-guard, then within
300 feet below Peak 29 eastern, which the force was that day crossing on its way back, he
there received a note to return.

Returned to Pekfi’s village on the 12th by the evening, and the next day passed through
camp No. 6, ascended to Tanir Lampa H. 8., and observed in the afternoon the angles
remaining at the station. On the 14th, Tanir H. 8. was revisited, and the same completion of
the borizontal and vertical angles gone through, and all the work here then being over, we
descended to Harjuli, bivouacking in the Sibjuli, two miles beyond that camp. Oun the 15th
Borpani was reached, and Harmutti on the 16th, where I waited to see General Stafford, who
arrived on the 18th. On the 19th made 2 short excursion into a portion of the outer range to
west of Harmutti, and on the 20th returned to Narainpore, where I halted for orders from the
Chief Commissioner and yowrself until the 2nd March. But it was already too late to take
ap work in North Lakhimpore, of which district the Assistant Commissioner had only just
taken charge, and could not accompany the survey party; at the same time no guards were
available, owing to the unfortunate and treacherous attack on the survey party under Captain
Badgley in the Eastern Naga Hills.

I resolved, therefore, to finish the work for the season by visiting the base of the
western Daphla Hills, taking them up from Mr. Ogle’s station near Gorusuttia. Trom the
main road to Tezpore, which lies about 10 miles from the hills, the weather being clear, we were
enabled to sketch muth, as far as Rangsali; from there I marched, accompanied by Messrs.
Ogle and Robert, vid Behali tea garden to the gorge of the Burroi, and on the 12th ascended
peaks 9 and 10 of the Great Trigonometrical Survey, situated on the outer sandstone range
and about 3,000 feet in height. A fine view was obtained of the Burroi valley at the hack r“ul;
to the Misa Parbat range, and .the position of five Daphla villages ascertained ; this squnre(i up
the topography well on the south-west side. Ou the 15th I returned to Rangsali and marched
towards Tezpore. The weather now became extremely hazy ; there was no hope of penetrating
into the hills on the westward towards the Burroi as intervening between the boundary of the
Darrang District and the high peaks, from which we could only have sketched the interior
country, is a broad belt of low forest-clad hills, too wide to penetrate without a guard, and in
face of the orders I bad received. Camp was therefore moved to Tezpore on the 21st, where
we waited for a steamer dowu the river until the 30th Mareh, arviving at Gowhatty th:: same
day hby4 Llhe evening. Marched again on the 1st April for Shillong, which was reached
on the 4th.

The triangulation emanated from the base Nikori Chapri T. 8., and Rodonga T. S.
Trinngalation. of the Assam Valley Triangulation; the in-

struments used were 6 and 7-inch theodolites by

Troughton and Simms. I adopted the method of regular triangulation in preference to that
recommended by Colonel J. T. Walker, Superintendent, Trigonometrical Survey, in letter of
instructions to Lieutenant Harman, n. E, No. 18—1050, dated 14th September 1874
paragraph 19, a useful method which we might also have adopted had we proceeded far intr:
the country, but is not well suited for inconspicuous, badly-defined points on the outer hills
where the highest tree in the forest has often been observed a mark not identifiable when thé
hill is visited ; its highest part may e many yards from the observed object. My prineipal
reason for carrying a minor system of triangulation from the base of the Great Trigonometrical
rerics was the fact that the whole country is so densely covered with forest, it becomes neces-
sary, iu order to plane-table with accuracy, to clear entirely summits of the highest points here
aud there; when this is accomplished, it entails but very little extra lahor nn(f time to =c; up a
theodolite and observe to the stations and peaks around, ‘and to build a good solid mark ]for
future back obsf\rvnt‘ions at forward stations. This metbod in the lone run secures in such
country the maximum arca of topography, with a minimum number of bplnne-fnblc stations
Duriug the months of November and December, the atmosphere for days at a time is beauti-
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fully clear, and the marks are easily distinguishable on the first range at distances of 25-30 miles.
We, however, had to place heliotropes at the base stations in the plains. The best description of
mark to erect is a pyramidal one of three spars about 18 feet long, the apex centred over the
station mark, and well kept together by cross-pieces lashed on the three sides, the whole
of the upper part to within 5 feet of the ground being then covered in with bamboo-matting
with the white inner side placed outwards; this matting is easily constructed on the
spot, bamboo of various species growing at all altitudes up to 9,000 feet. Such a mark
can be made out even in extremely hazy weather at considerable distances, for in
certain lights the white bamboo-matting is sure to show up from time to time. The country
triangulated embraces a large part of Degrec Sheet No. XXVIII between the parallels of
27° and 2$°, and meridians of 93° and 94°, the last station of observation heing 42 miles from
the base in direct line. Seventeen minor secondary triangles were observed, and about 50
points fixed, covering an area of 2,300 square miles.

““The topography was all executed on the scale of 2 miles=1 inch and 4 miles=1 inch;
it comprises portions of Sheets Nos. 166, 167,168,
and 169; towards the north this becomes mere
reconnoissance; the run of the main ridges and streams could only be laid down with villages
seen, but without the minor detail of roads, &ec., but even this amount of data is invaluable
when an expedition has to penetrate a mountainous country. The half-inch survey is of the same
degree of accuracy as former work by this party in similar inaccessible ground. The total
area is 1,705 square miles. On 8 miles=1 inch scale, a good general sketch of the hill ranges

on the wesh in the Akha country near I‘L“"J'M_?J was obtaiued ‘Vheﬂ leﬂ.ViD"' the ﬁeld and
Yy =]
Longitude 93

marching through the country towards Tezpur in March.

Topography.

“I cannot conclude this section of my report without referring to the work of Mr.

. . . X . . G. Beverley, Assistant Superintendant, Great

tleg;‘:it?;gzgo:::ﬁ- ';c:{'gﬂf:g;_m“ with that of  qyigonometrical Survey, who, from the series on

the Brahmaputra, fixed such a multitude of points

in the outer ranges as far as they were visible; their accuracy is very great ; few peaks indeed

escaped the field of his theodolite; only four were found out of position, and those are marked as

doubtful. Three trigonometrical points proved of great use to us, and extension of triangulation
would have been quite unnecessary had we been alone confined to the area they cover.

“The total cost of the survey amounts to Rs. 22,010-10-5, or Rs. 12-14-6 per square
mile of topography; this is high, but breaking

Cost. ground in a new arvea of country entails a high

rate at first, which the large out-turn afterwards secured reduces very considerably when the

worl is continued to end of the season.

“On the west, with the points fixed by Mr. Beverley alone, the whole of sheets Nos.

. be work hereaft 167 and 173 can be completed on the 2 miles=1

Extension of the work hereafter. inch scale, and this would include all the villages,

Daphla and Akha, to whom the Government pay posa,” and whose residences in the hills we
should certainly be acquainted with. * * *

« All the tract on the east near the Ranga; and up to the Subunsiri Miris might be
mapped with a little tact and proper precautionary measures. ¥ % % % The triangulation
this year commenced might also be carried for several triangles further to the north and east,
so as to secure from the high range about 9,000 feet running nortb-east (on which are the
peaks 26, 27, 30, &c.), of the Great Trigonometrical Survey points, in the country beyond,
and lay down the run of thesnowy range up to Latitude 28°-45°, Longitude 91°-30". From
the above range a very large area might be mapped. Sufficient points are now computed in
Degree Sheet No. XX VILI to finish sections Nos. 165 and 183, and eastern half of No. 166,
or about 1,300 square miles and up to the snowy range on the quarter-inch scale. ) If the plan
of operations adopted this season were carried some day or other to the north into the hills
near Sadya upon Loungitude 95°, we should soon knock a hole in the enormous unknown region
that Jies beyond our frontier, and this, no doubt, time and gradual change in our relations
with the various tribes will bring about. lvery geographer must long to see the day when
broad tracts of triangulation and topography may thus cover the Eastern Himalaya not only
on longitude 95°, but between 92°-30' aud 93°, where the route to Towang lies, long kunown as
the best of all others into the Thibetan countries from Assam.

“«This officer was deputed to the party and joined me at Borpathar on the 11th Decem-

. ) ber. He proceeded to camp No. 6, where Le took a
I"d'{“id“‘J':‘mm‘:'t‘"lll‘ﬂr?:mf::';t""“' share in the clearing of Peak Tantr, and commenced

€ o o sketch of the country on the quarter-inch scale,

After our arrival in camp No. 9, Captain Pect, Assistant Commissioner, North Lukhimpur,
having written up to say that the Daphlas on the Ranga were willing to receive a2 European
officer in their villages, I despatched Lieutenant Harman at once to that side #id the plains,
and he entered the Ranga valley from Salonibori outpost, from which he took a guard of
twelve sepoys of the 44th Sylhet Light Infantry. T attach his narrative report. His stay in
the hills was very limited, owing to the coolies who were to follow him with supplies not coming
on in time, but he was enabled to fix the position of several Daphla villages, the position and
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size of which were till then unknown, and with our .combin.ed rays on plane-table to place on
the map the Ranga and all its principal tributaries. Lieutenant Harman was most zealous
and energetic, never sparing himself to forward the worlt he was engaged on.

« Knowing the value of this surveyor on operations of this nature, T applied for his
Mr. M. J. Ogle services on my return to India, and you were
C TR kind enough to depute him from the Khasi and
Gard boundary survey work he was about to take up, and which was postponed. Mr. -Ogle
first proceeded to clear the first western flank station on the outer range, having been baffled
in making the ascent of No. 1 Peak, or Gorusuttia. He then took up the survey of the Pomah
and Borpani Dlnins, and accompanied by a guard of ten men of the 16th Native Infantry visited
Hasang’s village in the latter; thence he proceeded to the Dikrang Dun, and succeeded in
securing an area of 525 square miles on the half-inch scale with his usual eare and accuracy, the
whole of the ground being covered with dense forest. He also observed angles 2t Dihiri Parbat,
and accompanied me to the Shengorh ridge, but left when the force advanced to Dilling,
as I have previously recorded. Mr. Ogle is a most dependable assistant, most zealous in
all he takes up, and 1 trust his exertionson the expedition may meet with the reward of
further promotion in the Department. T append his Narrative Report.

« As I before mentioned, Licutenant Harman having missed the letter of instructions
sent to meet him at Dunsiri-mdkh, to Mr. Robert
Mr. W. Robert. at the last moment, devolved the task of bringing
up the triangulation from the Great Trigonometrical base to the first stations sclected on the
outermost range. He proceeded to Rodonga and Nikeri Chapri stations, repaired the towers
and opened the rays which had grown over, and although his first season of independent
triangulation, he carried on the work entrusted to him with ability and suecess, and thus
relieved me of much anxiety regarding the connection with the Great Trigonometrical operations.
Mr. Robert would subsequently have taken up plane-tabling on the half-inch scale between
the Dikrang and Sibunsiri, but the retirement of the force put a stop to this undertaking.
Mr. Robert carried out his work exceedingly well ; he shews a great aptitude for fixing distant
points, and I also beg to bring him to your favorable notice for promotion.

“The Superintendent of the Botanical Gardens, Calcutta, having recommended that

Mr. Lister. thg opportunity afforded of exploring the Daphla

. Hills might be taken every advantage of to secure

a collection of plants, seeds, and dried specimens, Mr. Lister, an assistant under Dr. King, was

attached to the party, and I had great pleasure in giving him all the assistance I was able.

Mr. Lister accompanied me to all the peaks and worked very assiduously, and 1 trust has
brought together a good collection.

“The month of December was beautifully clear and fine nearly up to the end, when
ol cloud and rain set in, and with a few bright days
imate. , . . '

. now and then, it continued stormy until nearly the

end of January. The clouds conveying all this moisture drove up from the south-west as I

found on Tordputu, showing that at this time of the year a very high counter-current to the

north-cast monscon travels up the Bay and over Lower Bengal, descending and impinging on

the Eastern Himalayas. In the damp valley of the Dikrang the temperature in the early

morning used often to Fall to 33°, but on the ridges at 4,000 (eet the temperature during the day

was delightful. In the outer Dhins, as about Borpani, heavy dew fell at night sufficient to

cause a continual heavy drip from the lorest trees. This moist stratum, however, does not rise

high, and in the Sibjuli and Harjuli we were clear of it. A good deal of snow fell in January

on all peaks over 7,000 feet, but few of the ranges on the north rise above 10,000 feet, such

as the C. C. 2 range. Colonel Grabam in his report doubts il the further peaks could

have been reached ; ” this is opposed to all experience. When the Hon’ble Ashley Eden’s mission

was proceeding into Bhutan at the same season of the ycar, three passes were erossed, the

Tégong-La, Chi-La, and Bield, 11,300, 12,492, and 11,164 fect, respectively, and I remained
for three days on the Tégong-La, deep snow covering the ground.

“The party enjoyed very good health; only one fatal case of cholera occurred at Narain-
pur, evidently contracted on the passage by
steamer from Gowhatty. A few cases of dysentery
occurred, from which a Khasi coolie died, after we got into camp No. 6, which, owing to the
bigh forest that towered all around, received no sun for hours of the day, and was very low and
damp. The food supplied was excellent and abundant, and the party was in this respect
working under better circumstances than is usual when in the field.

Health of party.

“Looking from the plains, the Daplla Hills are seen to present three well marked

] ridges, a low outer and a high inner reaching

Physical fentures. 8,000 fect at  Misa Parbat”’ or © Yoludi” of th:

Daphlas, with another intermediate, and often not a well-marked one. In notes on the geology
1 shall show that the connection ol these features, which is continuous for miles east and west,
are the result and due to original deposition, The outer range, owing to the softer nature of
i composition, has suffered most from denudation, has a very irregular outline, and is much
cut up by ravines. Some of the pointe stand bigh and pointed, and amongst the most con-
epicuous is “Gorusulia,” the “ cow’s bump,” 3,279 feet, while at other parts, as at the Dubia Pass,
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the ridge is under 1,000 feet. The high back range has a mean height of 7,800, and has the
undulating flat outline of granitoid masses. Behind the Misa Parbat range is another having
the same .clmr_ucter, rising to 10,000 fect, but on another lateral axis of elevation, only a small
portion ofits high flat outline is visible from the plains. A description from my journal of the
ixlmer rtanges from Toruputu Pealt, 7,322 feet, will, I hope, give some idea of their general
character.

The most striking feature looking over the mountain area from this peak is the very
great distance into the interior that can be overlooked, few ridges rising above the mean of
6,000 feet. The hill features are on a grand scale, the ridges flat-topped, rounded, and their
spurs spreading out towards the Dikrang valley, while they have a very uuiform height for long
distances. Inlatitude 27°28"longitude, 95°25"is a high mass with a few fine trees cutting the sky
line and mixing with the other forest trees for about 500 feet below the erest. This is called
Lolupu by the Daphlas (C 2 of the Great Trigonometrical Survey). It is the highest eastern
extremity of a north-west to south-east mid-range, apparently given off from the mass of snowy
peaks north of, and so well seen from, Tezpur, known by us as Peaks X. Y. Z., the highest
23,268 feet ; this mass was seen to great perfection from Toruputu. On the southern flanks
of the Lolupu range many tributaries of the Barowlie take their rvise, as also the Bordikrai.
At peak C 2 it bifurcates, one ridge separating the Dikrang from the Ranga, the northern that
river from the Suban-sivi.

The next high mass north of the Dikrang culminates at peak 29 western, 7,580 feets
giving off high spurs densely clothed with forest, and falling steeply and abruptly into the river-
On these last spurs up to a height of 3,700 feet are all the clearings of the Daphlas. Looking
east-north-cast down the Dikrang is the conspicuous conical pealt * Dorkorputu” (or 2 M
eastern), situated on one ol the ahove spurs, and at its south-east end lies Pakfi’s village and
“jhooms” (clearings) just where a large tributary from the north, the Shu, comesin. On the
upper Ranga could be seen the clearings of Jakey, and north of that valley a fine bold range
bounds it, with one fine high point about 9,251 feet, which stands as D (a) in the Angle
Book. No range higher than 10,000 feet is to be seen on the far north-cast for 50 miles, and
the Snowy Raunge is seen up to that point of the compass, and at least 100 miles distant, and
must be close over the bend of the Dihong. An outer range of sharp, flanking hills towards
the east-north-east rise to peaks of 9,700 feet, with a broad extent of lower tertiary hilis
between the foot of their spurs and the plains north and north-west of Yaling; all is uninhabi-
ted, being too high for cultivation.

From the peak of Shengorh 6,706 feet, where I obtained another magnificent pano-
rama of the northern mountains, nearly the whole area of the Ranga valley is seen; jhooming
has been carried on to a great extent, and a large expanse of country on the left bank is quite
cleared of forest and now clothed with grass, woods only remaining in the depths of the ravines;
this part of the hills does not rise above 4,500 feet and has an undulating surface. The
drainage area® of the Ranga is greater than the Dikrang, and near lat. 27° 25’, longitude 93° 45’
1t branches upward into two large tributaries, one from the north, the ®other from the westward.
This last has its sources under the peaks C 1 and C 2 ““ Lolipd,” while the former comes down
from a high ridge of about 8,500 feet, having an east-north-east strike. Near the junction of
these two streams there is much clearing, and a large village eould be seen on the left bank at the
end of a spur given off from a low, isolated hummocky hill-down in the valley. The spurs
immediately under and to the north run down to the Ranga and are all densely wooded. The
Pitay stream receives all the small ravines and joins it above Tada’s village. A great extent of
the Snowy Range was seen up to north-by-east, a ine mass D 1 was the highest, flat at the
top with a small knob at the eactern end where it falls suddenly. It has a long, straight wall
ol bare black cliff just below the top, showing strong against the rest of its snow-covered face.

Beyond the water-shed of the Raunga, and intermediate between it and the main
Snowy Range, a flat-topped intermediate one was visible, about 12,000 feet high, very steep on
its southern face, and running with the east-north-east strike of the mountains.

The principal rivers that drain into the plains on which Daphla tribes are located
are the Ranga, the Dikrang, the Burroi, and the
Bargang; of these the Dikrang is a fine clear
stream in the cold weather and easily navigable in small dug-outs from Harmutti to the junc-
tion of the Borpani, although the rapids have here become troublesome and delay the passage
up. Above the junction of the Borpani it fairly enters the hills and has deep pools and long
still reaches with occasional heavy rapids. It breaks through the the sandstone vidge in a deep
gorge about 10 miles north-east of Borpani stockade, and taking a sharp bend back to the west-
south-west we thus come on it again near Pekfi’s after crossing the Tanir Lampah ridge.

Rivers.

Here it had all the characterstics of a mountain river, the rapids long and formidable,
in very few places fordable with salety to a great number of men even when at itslowest. Its
breadth was about 60 to 30 yards. Large masses of rock fill the bed in places, the slopes on
either side are very steep, while the alluvial deposits which I shall refer to terminate in cliffs
of considerable height. These slopes covered with a vegetation of canes, bamboos, pandani, tree-
ferns, plantains, &c., overtowered by gigantic forest trees covered with crepers of every size; a
tropical vegetation only to be seen in such deep damp valleys, renders the views on bends of the
river most striking, even after theeye has become tired with the monotony of eternal forest in

. ® 710 square wmiles and 540 square miles, respectively.
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every direction. All these rivers abound iu fish, several species of the larger eyprinide (known
generally as ‘“ Mahasir”), and a vod should never be forgotten by the traveller who may visit
them.

Is n considerable river taking all the southern drainage of the Misa Parbat ridge up
to 92° 20" on the west from the watershed of the
Borpani.  Its principal feeders are the Pipdim and
the Poma, and these, uniting north of the outer sandstone ridge near 93° 20’, break through it in
a very picturesque gorge up which the path into the hills leads; this during the cold season keeps
to the bed of the miver, constantly crossing and re-crossing i, the fords being deep. On the
upper portion of the Papum, the valley is contracted, the spurs on either sides terminativg
abruptly on it. The principal village is Gambugam on the right bank, standing on a com-
manding point at the end of one of these spurs just on the edge of the steep deseent into the
valley.

The Daphlas of the Upper Ranga use this live of route on their way to the plains by
a pass west of peak 2C. The Ranga and Borpani are alluded to in the Narrative Beports of
Lieutenant Harman, 2. k., and Mr. M. J. Ogle.

List of Villages in Daphla Hills.

The Burroi.

Names of Villages. Clan. Headman, No. of housea. REMarks.
Shikhi .. ... | Tanaulia v | Pekfi o 20 Left bank of Dikrang.
Pichitah ... ... | Tahbolia ... | Kipang 5 Ditto.
Doripi ... ... | Tachingolia ... | Tidak 7 Ditto.
Noju ? Nénghng 18 | Ditto.
Ylﬂ’ing - P Takd 9 Ditto.
Gotdpd ... . ? Harsi 8 Ditto.
Dapu ... | Bartolia ... | Takéng 8 Right bank of Dikrang.
Bird Toibdra 9 Ditto.
Petch pekh ... | Tdolia ... | Hiching 10 Ditto.
? Nandng's (new) 20 Ditto.
? Léui . 20 Ditto.
? Tani e 5 Ditto.
? Sulung 10 Ditto.
Mokur .., 4 20 Ditto.
Uwpiing ... Boya Gom ., 8 In the Shu valley north of
——| Dikrang.
Total in Dikrang Valley... 177
Outes DaPHLas.
Dapo a Héseng 2 On watershed between the
Borpani and the Poma
Rivers.
Mopop ... Tékhang 3
Bacl;mp ® .. Héseng 6
? Tozeng 6

Total number of houses... [— 17

Gambigam ... (| Right bank of the Burroi
|| River.
Chengogam ... } Do. do..
Jarungam I)BO 1 Leflt vank do.
Poyagam el | Do. do.
Taplengam ... |J L Do. do.
Total — 80
In the valley.
TAdé . | 150
Thgum we| 80
Takha | 180
Taphi | BB
Su .| 30
Piji .| 20 .
Dilling ... 90
Sera P or Cherong ... 80
Total o — 625
Pili we| 10 Very small.
Chengreng 40 Name obtained from one
Daphla only.
Chenghong 80 Do. do.
Tikay .60
Rikom .| 60
Aps Tanang Tiod Raja ... e | 150
—— 400 | I am inclined to think this
eslimate high.
Total No. of Houses .. 1,299

Say 1,300 x 7=9,100 population.

Nova.—Cnlonel Grabam, | think, over-estimates the arerage nnmber of souls per “ Ching’': he pats it at 12, but the Inrge ** Changs’ are
few |: nwmber 16 every villsge, and a nuwber of amall bousse are cnly inhabited by one family ; it 18 fair (o take seven as 1he aversgo sil
raan .






B.

§
"
L
T
Greiss and
Granite

(4 0087) -9 ;N huny 2aoq
wbprag 1o weany bruosp

Quartxites Schists &

DpNu

. iREe

P

»
=]
BT
= =
=
£ 4 =
4 ~
('S .dm
<« -
&k i o E»
r3 @
B Qe @ Mg
o | BRI
puw rundaog jo uonnml’ R
(408%/ 2prypors Tuvdaog ,}__ c gj
w
. - 4
Ny F :
s “b a8 B
\d J S w
o
in o
SOk / z
] | : s
/ 1o &
(Yooiz #umep ) s H TTNA F S
) 'a
o4l »
b
3
3
soup)spUDS PUD E

spaq agpaaruo) oy

Sand & (onglomerates

C Newer Tertiary

(3) 05 ) mymuasanpy ‘}
SN
VY

. Plains
[:] Allviwm



From the Brahmaputra near Bishnath and Dhunsiri-Mukh, the outer range of the
tertiary sandstones is well seen, the steep scarps
Geology. showing white against the dense forest with
which they are covered, T first entered this cuter range Ly a route up the led of the
Darpang stream, a tributary of the Pichola, when proceeding to clear Dibiri Parbat H. 8.
After leaving Borpathar the road leads over the plain in a west-north-west direction, and
after five miles, the shallow bed of the Darpong is followed up, and leads directly by a narrow
gorge into the hills; these rise suddenly [rom the level plain of present detritus, no outlying
Deds of later age being seen here. The strata dip about 20° north-west, and consists of thick
bedded fine sandstones with strings of water-worn pebbles here and there, but no conglomerate
was scen; it weathers on the higher ridges into spheroidal masses indented with small
holes in a precisely similar manner to the upper sandstones of the Burrial range. The most
conspicuous beds are of a very pale grey color with black grains. Pieces of lignite are cum-
yaon, found in situ and lying in the beds of the water-courses; although I anxiously searched
I saw no other fossil remains. The ravines are bounded by very steep sides, and are dark
and gleomy. Looking from Dibiri Parbat westward, the fringing range of the sandstone
is well seen rising at Gordsutia or Peak No. 1 of the Great Trigonometrical Survey into a
sharp, scarped point 3,319 feet, but it is reduced lere and there on the line of strike to
1,000 feet. They present the same features all along of a steep, cliffy slope towards the plains,
dipping 20° 25' north-north-west, or towards the main mass of the mountains on the north,
from which they are separated by a broad valley or “dun” drained by the Poma; this
“dun’ is much cut up by numerous ravines and low ridges all buried in dense forest.

To the eastward three miles from Dihiri Parbat, the sandstone ridge is much subdued
with a change in the strike of the whole mountain mass and a broad forest-clad
plateau much intersected by ravines, and about 200 feet above the plains extends as far us
the gorge of the Dikrang at Harmufti. On this side the Borpani and Dikrang in their
south-west and’ north-cast course represent and take up the continuation of the Poma
Dun. At Harmutti is seen another quite recent deposit in an alluvial plateau of sand,
clay and hboulders, on which land for the tea gardens has been taken up. It corresponds
to similar terraces in the Western Bhdtan Diiars as those on the Jholdaka, &e., but is
nowhere more than 30 to 40 feet above the river bed ; it is found fringing the older rock slopes
for some distance up the valley and also to the eastward. If lies against a broad extent of
very low, intricate hills which from here to far east are a conspicuous feature. The very
hurried 'examination I was able to make of these beds near Harmutti showed them to be
ferruginous colored sandstones and thick conglomerate beds resting on fine blue-grey sandy
beds dipping ° to south-eastward. No lignite was scen in situ, but rolled pieces were
common in the bed of the stream, evidently brought down some distance,

At Harmutti similar beds dip 15° south-east; they appear to me to represent the
newest beds of this tertiary series, extending here out into the plains beyond the strike of
the first, or Dihiri Parbat line of elevation, which is taken up east of the Dikrang by a low
ridge that bounds the river on the south-east as far as the great bend it takes “above the
Borpani junction and where it breaks through the inner sandstone range. Leaving the
stockade at this junction  Doi-Mukh,” the winding bed of the Sibjuli is followed, and at
14 miles is joined by the Niosi, a much larger stream. In the bed of this last the gravels
are found to be a great mixture of gneiss, clay shales, and dark colored sandstones of a different
series of rocks mixed with a few tertiary sandstones, showing that it cuts through, as I
afterwards found, the whole series of stratified rocks up to the metamorphies. 1 found here
several pieces of silicified wood quite 8 inches in diameter, with a section like bamboos,

The first exposed section about four miles up the Sibjuli presented the tertiary sand-
stones with a high dip 75° south-east-Dy-south; they are here very dark, hard, thick-bedded
with a slight violet tint, and no pebbles of a different character to the outer or Dibiri
group of beds. At the low pass over into the Harjuli they are thin-bedded, softer, and
perpendicular. Passing on northward (on the south-east spur) from Tanir Peak the'sand-
stones are horizontal and evidently roll over; at the peak they are 35° porth-west which is
the dip all along the crest of this second ridge. Crossing it, and proceeding (,lowu the
spur to the Dikrang at the few.places where the sandstone is uncovered, the di]; bas become
high to the north-westward. Buat it was down in the Dikrang that the most interesting
section was obtained. On following up the first and eastern stream on the richt bank of th-ﬁ.
river ncar camp No. 6, below the village of Shikhi, the first trace of an olde'l? series of rm-i(s
was four_\d about a quarter of a mile up the bed, where a dark, havd, heavy standstone occurs
perpendicular with a north-east, south-west strike. The soft tertiary sandstones immedi'ntol‘
succeed, having a local dip cast-by-south 75°; they are much crushed, very thick-betjdedv
and mieaccous, with seattered small pebbles, and appear the equivalents of the sandstones OE'
Dihirvi.  Proceeding up the hed of the next stream, the largest, and which drainino fr
the norr_,lu.-rn face of Tanir ridge T shall, to distinguish it, can the Tanirjuli, we first c:m P
t_he {ertiary sandstone nearly perpendicular, strike south-west, north-east. A ver \fe\v e (:J"
further on are clay shales, dip high 70° north-west; these are very dark and c'i‘ll-l»onq)dr -H
Spme 50 yards further up the stream the dip was reversed to 75° ensh-south-cas.t \\'iL(hcc-ous-
snl_or:ml).lo crushil_lg-, and here oceurred a thick seam of Llack earbonaceous shale from 5 to 6 L{'u"t.
th.ck interstratilied with dark, close-grained sandstones; this seam can be traced qlnn:r tLIL-
strike north-north-east, south-south-west, for 200 yards as it crosses the bed oi' thc( \vi;dinlf:

i-]
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stream three times. It is rather a crushed splintery coal than a shale, and no doubt would
prove better below the surface, for where now exposed it is either in, or just out of, the water,
and to see it at all, one has to wade up the bed of the stream, the jungle being too thick on
the bunk to get about in,

It was interesting to come upon these rocks in this position, as they are, 1 think,
the representatives of the Damuda series lately examined and worked out along the base of
the Durjeeling and W. Bhutan mountains |)y Mr. F. R. Mallet, ot the Geologlcal Survey,* and
first noticed by Dr. W. Hooker, in 1849, near Punkabari. The coal seam has exactly the
flaky structure described by Mr. Mallet. The crushing it has been subjected to has appar-
ently altered its original and probable even thickness, hoth the upper and lower surfaces being
waved irregularly so that it never retains the same thickness for many yards together along the
strike. I could not find time to follow the ravine up further, but at the head of the valley
full section of these beds would be found along the low ridge that connects the Tanir Lampa
ridge with that from Misa Parbat. The boulders and gravel in the bed of the stream consisted
principally of (1), the hard sandstone of a pale blue slaty color, the darkest picces often speckled
with minute grains of quartz? Damuda?; (2), a few of the soft tertiary sandstones, but
these apparently soon get ground away; (8), a very hard lighter colored rock of the Damuda
series; (4) some hard conglomerate, and (5), a few of gueiss from the ridge on the northern side
of the valley on which is the little bamlet of Ddpd. I am inclined to think there is uncon-
formability between this Damuda series and the sandstones, but the crushing is great, and renders
it very difficult to clearly make out, exposed sections are so very few. ‘Ihere cannot, however,
Le a greater thickness of the Damudas here than 1,000 feet in the area intervening between
the sandstones and the quartzite and gneiss. Overlying the denuded out-crop of the Damuda
rocks in this lateral valley, is a mass of sandy clay and large sub-angular rocks (some 15 feet
long) derived from the harder strata and quartzitic sandstoues, &c.; this and the dense forest
combined, affords a geologist few opportunities of seeing much. This Tanir J4li marks the
junction of the stratified rocks and the metamorphic series for some distance by its wide open
vallev, ils breadth corresponding with the out-crop of the whole Damuda series; the valley of
the Dikrang takes up the extension of the same for a long distance to the north-east, and its
very probable extension westward is marked in the map by successive ravines excavated along
the base of the gneissic rocks. Haviug once found the thick, carbounaceous seamt, it was very
easy to follow it up. It crosses the Dikrang in a north-east direction, and shows on the leit
bank near the Daphla cane suspension bridge, beyond which it leaves the viver and is covered
with alluvial deposits. Down the Dikrang from this spot a set of beds of very hard, compact
sandstones, perpendicular and showing metamorphism are exposed along its course, and about
half a mile down the junction of the unaltered soft tertiary sandstones with them is capitally
displayed on the right bank with a high southerly dip, and although having the same strike,
gave e a still stronger impression of their unconformability.

To the Damudas succeed quartzitic beds, some very white, but I nowhere found an
actual comtact. On the road to the bridge built by the foree above camp No. 6, a
dark green rock is conspicuous by its very trappean appearance; at the bridge a very white
quartzite underlies it, dipping 5.° south-east. These metamorphic vocks have a regular
strike south-west to north-east nowhere better seen than from Toruputn Trigonometrical station,
that peak—with these of Dorkorputu and Shengorh—all lying on the main axis of elevation in
o true line bearing north-east, and continued across the Ranga by the Peaks 28 western, M
&c. They seem to pass by degrees into micaceous schists and hornblendic gneiss, which I
noticed three miles above the bridge, and thence into true granite with larre feldsparic erystals
very similar to that of the North Khasi Hills at Kollong rock, &e. The peaks of Misa.
Parbatand Shengorh are of this granite. Nearcamp 9 under Nunang’s village, the gueiss was’
very talcose ocenrring in pieces of an inch square or so. The quartzites, mica schists, &c.,
probably vepresent here Mallet’s ¢ Daling Series,”

At the first deep pool where the tertiary sandstones are first seen on the left bank

i is an interesting sectiony they are dipping about

The Burroi Gorge. 50° towards the plains, they:ienudedppsu?face is

smooth and undulating, and here not more than 8 to 10 feet above the water-level (April) ; but
proceeding up the river about a quarter of a mile to the next large pool, the same section is
seen again, but the upper surface of denuded sandstones is there quite 15 to 20 feet above the
river, showing a considerable slope of the old earth-surface up towards the hills. Upon this
vests a very recent series of irou colored sands and gravels quite 60 to 70 feet thick, nearly hori-
zontal, but the very slight incline is towards the southward; they abut against the older
rocks a8 these soun commence to rise into well marked spurs from the outer range. These com-
paratively recent deposits are no doubt the same as those composing the plateau at Bihali eight
miles cut into the plain, towards the Brahmaputra and Bisnath plain.  About 300 yards below
the first deep pool, where our camp was pitched near the head of the next rapid, the last of the
tertiary rocks 1s exposed in the bed of the river, showing through the boulder stones and about,
a foot out of water; it there dips 70° south, apparently falling over into a sharp uniclinal, This
feature, I have shown in Section C.-D. uuder the larger one A. B. from Harmutti to the
Tani Lridge, as it probably extends along the whole base of the hills, but covered by the

* Memnira of the Geologienl Survey of Indin, vol. XI,, part 2.
+ This conl would have to be werked up into an artificial fuel, vide My, Mallet’s Report p. 6O,



more recent alluvial deposits. To the west of the Burroi, thesandstone range has a general
dip north-eastward, but a very conspicuous longitudinal roll occurs at the second large ravine
west of the main gorge, the strata immediately cast of this ravine dip 50° west, while 1 the
main gorge of the Burroi they have a general easterly underlie, but are a good deal crushed
with high dips. To the east the beds agwin assume regular dips of 80° to 40° northerly,
the whole series gradually ascending towards Gorusntia, which lieson a main longitudinal or
cross axis of elevation. Looking at the hills 20 miles to the west of the Burroi the dip of the
lowest outér range appeared 20° southerly, and being low, preduces a long, wide, even slope
towards the plains.

Near the junction of the Tanir Jdli with the Dikrang, a higher and a lower terrace
is a well-marked feature, composed of sand, clay
and large transported blocks more or less rounded.
The lowest is well seen on the left bank about 20 fect above the river bed at camp 6, and the
highest hetween that and the bridge about one mile up stream. Their deposition took place,
no doubt, during the period of glacial extension throughout the Himalayan range, and they
would naturally have accummulated more at the junctions of large lateral valleys than else-
where. The remains of these deposits are to be traced at intervals up the valley, notably at
Pachitab, but in the valley below Nanang’s, above the valley of the Niumtay, I observed no
traces of the high level terrace. To contemporarv beds on the outskirts of the hills, I have pre-
viously alluded to, und the present rivers from the hills are now producing at a lower level similar
acenmmulation. An interesting and instructive example of how the mountain streams aflter
leaving the hills change their course from east to west is displayed on the Darpang.
Looking from the Dihiri range over the dense forest through which the many streams find
their tortuous way, it can be seen that the Darpang at one time flowed with a much
more direct southerly course, Quite recently, owing to the accumulation of silt round
fallen trees, it has turned off into the forest due east, and a large patch upon its new course
has been destroyed by the excess of moisture about the roots. The trees stand up dead
and bare, ouly a few orchids still struggling to live on them, while the sand las silted
up 6 or 8 feet above the old level of the ground they formerly grew on. It is a curious
picture of desolation and as in time these trees will rot and fall, to incumber the ground and
raise its level, the stream will again strike for itself another course and alter the whole drainage
for miles below.

River Terrnces of recent nge,

1 first came on this remarkable portion of the country on the road between Rangvéali and
Burigaon just after crossing the Bergang, which
has a wide sandy bed, but with a volume of water
not more than half that of the Burroi. The rise is sudden out of the ‘“ Kadir”’ (alluvial) land
of the former river, and of about 20 to 25 feet, succeeded at from 200 to 300 yards by another of,
perhaps, 3 feet, but though low, it is very persistent and distinct. The surface is perfectly flat,
coveved with a thin growth of grass, the few highest stalks of which may be about 6 or 7 feet.
high, but 1t is a short grass for Assam, In some parts, patches of forest growth, a few acres in
extent, are dotted about here and theve, their limits very defined and generally round or oval in
shape. The plateau ends abruptly on its southern side, towards the Brahmaputra, but its
edge is irregular in outline, having been scooped into by the river in its wanderings from side
to side. Traces of the old former channel occur in the re-entering angles, in long crescentic
picces of water fringed with marsh and high reeds and grasses, that extend mile on mile to the
present Brahmaputra. The view when on this high plateau, especially from the back ol an
elephant, is very striking, its dead level surface stretches away for miles, the line of horizon
only broken here and there by a solitary tree, or by the embankment of an ancient tank, for
the day has been when all this avea was thickly studded with thriving villages. The low
searps of the dry nullah east of Burigang rest-house near Digul Beel, shew that there the
plateau is sandy, and small rounded pehbles, mostly of quartz, oceur quite near the top of the
section. However, on the Sadaro nullah, away from the influence of the ancient Borgang, red
clay predominates, as well as in the searp to the west of Partabghur, where the p]t':Lin of
Bishwanath ends. The thickness of the alluvial here is much greater, but only apparently so.
The Giladheri nullah has cut into the alluvial and flows at its very base ; and instead of the
usual gradation of fall from terrace to tertace, the whole thicl.uess is seen at once, and is here
some 40 feet. The high level is seen [rom here to extend round on the north and north-west by
the tea gardens of Diplonga and Dikro, and west an isolated high pateh of alluvium occurs at
the tea garden of Korsontola, and gradually falls by steps at lz)ug' intervals into the preseut
level ol cultivated land on the left bank of the Baroli.

The Bishwanath Plain.

A series of accurate levels taken over this country defining the extent of these
terraces would be most interesting.  Round the low granite knols at Tezpur zlnalmrmlm
alluvial deposits arc seen, and at other places all the way down the valley. It could only
have been formed under verv peeuliar conditions of an enormous water-supply from thie
mountains, in still water, and with an horizon higher towards the delta. Gradual subsidence
theve to the extent of a few feet, and change of climate, would soon model such outliers of
alluvial, probably coeval with the extension of the Himalayan glaciers, the fine mud and sand
from which would form just such clays and sands as the pl:te:ms are composed of. E[‘t i;
p‘rolmblc that when these deposits were in process of formation, the granite barrier ab
Gowalpara had not undergone so much denudation, At he base of the elay at Tezpur, a strony
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gravel bed may be seen, no doubt a part of the work performed by the Boriali in its earlier
duys of greater strength and volume, which is not snflicient now to earvy gravel so far; at the
lerry on the main road to Narainpur, u point nearer the hills, the bed is of sand alone.

The villages in the Dikrang Valley are all small, some exceedingly so; a cettain
proportion of the ¢ changs” are large, but that the
nhabitants are not numerous is shewn by the
limited extent of the “jhooming” in the neighbourhood of them. I give a list of the villages
with the number of houses taken from the Field Books. In the Ranga Valley, 14 villages were
seen by Lieutenant Harman and myself, and are entered oun the map; a few ave only approxi-
mately laid down as only one ray to them was obtained, but theiv position is not more than
half 2 mile out. Whether these Daphlas are called Abor-Daphlas or Daphla Abors is, perhaps,
inmaterial, but we should be at least consistent if we use either one or the other of these
terms, neither of which I consider correct, and they are certainly puzzling to the reader,
particularly when in the veport by Colonel Graham, he calls both Pekfis and Nanangs, Abors
{p. 24). The fact is they ave all Daphlas ; we hear of Nanang giving his daughters in marriage
to the people on the Ranga side, while Daphlis now living in the plaius are of the same
clans as those now living on the Dikrang, &e.

Population, &ec.

If it be necessary in writing or speaking of these people to discriminate between
them, the terms ¢ Dikrang-Dahpla’’ Ranga-Daphla are at once lucid, as they give the parti-
cular habitat ; even the terms Diling Abor and Sulung Abor in above report are superfluous ;
we might ns well use the term Shillong Khasi or Cherra Khasi. The term or word Abor
already cnuses much confusion in the ethnology of Assam by its indiseriminate use both north
and south of the Brahmaputra, even some Naga tribes having received this name, and we may
soon hear of Abor Nagas and Naga Abors. There is no atternpt shewn in selecting village
sites to place or dispose them for defence, the houses being generally scattered about more
with regard to the convenience of the site, shewing that they live in far greater security than
is enjoyed by most of the Naga and Kuki tribes; in faet the Daphla does not possess the
naturally warlike disposition of those people. It is always very difficult to obtain a correct
estimate of a population especially as with the Daphlas so many families occupy houses in the
“ jhooms,”” but they have been rather exaggerated. I have never seen any large number of able-
bodied men together ; there is a very great difference in the size of the long ‘“ changs,” and in
some villages there are many small houses, occupied by a single family, at an average of five
per house. I have taken an average of seven in my estimate. I much question whether the
Dikrang Daphlas could turn out 500 fighting men; on the Rauga, however, the villages are
certainly larger, shown by the much greater extent of “jhoomed” land and pemanent terrace
cultivation, and the number of houses is brought up to over a thousand ; to those villages we
did not visit, 60 to 70 houses has been the number assigned, and is I think a high figure; they
might possibly turn out 1,000 fighting men,

v

There is but little difference hetween any of these Daphlas; those in the plains are
vertainly darker; the characteristic wicker helmet is worn by most of them ; whether residing in
the plains or on the Ranga valley; their dress, arms and mode of carrying them is the same.
As u race they are certainly short, but they are well formed as a rule, and their short thighs
present a fine muscular development. Being generally nude on the side from the hip down,
this muscular appearance is more apparent than is the case with many more robust hill tribes,
such as the Bhutia and Lepcha,  Some of the young men have decidedly pleasant faces, hut on
the other hand many have a disagreeable expression, not improved by their rough, wrinkled,
weather-worn faces. They are about as disarrecable a people to have any dealings with that
1 know, and their natural cupidity has been fostered by the system with which they have been
treated.  Almost invariably the fivst sentence uttered, lor any sort of salutation is seldom
vouehsafed, is a demand for liquor, or for something in one’s tent or on one’s table. One fellow
actually walked up to my tent door at Burigang and ventured to demand the quantity and
quality of his hiquor, which was ““ ek bottle brandy,” and scemed mueh surprised when he was
summaily ejeeted. * * % Tt e an excellent rule never to give a savage any thing when he
asks for it to give him very little when you do, and then only when he has either given good
information or assistance, or worked for the present in some way or other.  Those Daphlas who
have left the hills and are located in the plams appeared to me to be very useless, unprofitalle
settlers,

A deseription fiom life of a typical Daphla is as follows—Tlead round in form, face
browd, forehead farge, square and broad.  The distance from eyebrow to cye is large, the evelid
smooth and heavy, contracting the eve to a narrow, lengthened form ; the profile with nose is
stemighit and perpendicular, the nose flat, the ala of nose rather large but nostril small. Mouth
well lormed 5 lips maderately Tull, cheek-hones high and wide apart, checks full and smooth in
the yonug. The rim of the car is not mutilated as in many tribes by being cut or pierecd,
the lobe only is extended (Lut not (o an extreme exient) to about ene inch, in which is worn a
metal »(-.'nr-(-_\’lnuh-r, or oltener one of wood or bamboo.  The eyebrow is oblique, hatr seanty.
No hair on uheclks or chin ; some have a few scattered monstachial hairs, oceasionally an indivi-
dual is seen with a small quantity of hair on the chin and lip, but other characteristies are
zenerally present to show that there has Leen a mixture of Assamese blood. The hair is

4o, N - . et
eiraight, but 1 uoticed two individuals where there was a strong tendency to cwrl; that on the
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sineiput is kept Jong, brought together and tied 'up with yellow threads, plaited and then
wound in the manner of the figure of 8, alout a long brass or wooden pin “ Dumkor,” stuck
horizontally across this top-knot “pudum ;” when of brass the “ Dumkor s often 15 inches long.
Many of them (and it is seen oftener in the villages north of the Dikrang) tie into the frontal knot
of hair & bunch of black feathers, which appeared to be the long blacle head and neck hackles
of the male Florican “ Sypheotides Bengalensis;” these droop over the forehead and form by no
means an unattractive head-dress, Some headmen wear a head-dress somewhat like our
« chimney pot” without a brim and open at the top, made of some thin white metal, perhaps
silver, having a rude pattern stamped on it, and some feathers sticking up out of the inside.
Young boys generally wear their hair long and unplaited. The most characteristic head-dress
is the wicker work helmet, strongly and closely plaited with cane, like a skull-cap -fitting close
to the head, and with the back portion of the rim expanded slightly at the back. From the
top a few long tail feathers, stript of the web nearly to the point, hang down bebind; they
are generally those of the Blue Magpie, “ Urociosa Maginrostris,” and those of the long
tailed Drongos, * Ldolids jaradisens” and * Bringa remifer.” I have seen this helmet
ornamented with the skin taken off the head of a leopard stretched tightly over it; they are
as a rule quite plain; the upper mandible of the hornbill is sometimes placed in front with the
point directed backward, and the short horn of the * sarao” is also used in this way, and would
he a great protection from a **dao” cut. Over the shoulders and back a cloth is worn tied eross-
ways in front, and extending to the waist, another small piece passing round the loins and
letween the legs. Many wear a number of cane rings “ukb” round the waist, which drop
Jdown over the buttocks, these vings are of long five slips of cane neatly hound round with
fine flat slips of the same. Similar rings of cane are worn on the arms or legs, by some of
the Naga tribes, and besides being an ornament, would eflectually stop a blow from a dao, it
not being an easy matter to cut clean through such a pliant ring.

The arms and legs are quite bare; a cotton ligature is often tied bLelow the knee, just
above the calf, and this is cometimes a narrow band of plaited cane; rouud the left wristi
wound a thick string of hair, to protect that part from the bow-string. Many wear a tight
body-piece of stout leather fastened at the centre in front with an iron hook.~ On the march
every Daphla carries a small basket, “ Nérd, " on his back, holding everything he requires ; these
are neatly constructed of cane, and are square and flat in form, with the shoulder.strap and
basket all in one. Another small basket generally hangs closein, under the left armpit, in
which is kept a flint and steel, and such small articles. The “dao’” of the Daphlais long and
straight, very similar to the Bhutia knife, with a short hondle and no crossguard, and I :aw 9
few of Bhutia manufacture. The hilt of the Daphla knife is of wood, bound with cane. It is
carried attached by a string passed over the head, and bangs across the left hip, the hilt high
in front of the chest. The scabbard is asingle flat piece of wood hollowed out to receive the
blade, which is kept in its place by three bands of cane or metal, and is thus exposed to view.
A small dagger is often carried stuck into the leather body-piece, in front of the breast, or sus-
yended from a loop round the neck, Spears ave not often seen, and thase I saw weve very long.
The bew and a bamboo quiver of arrows complete the equipment, and these are carried above
and parallel to the long knife. They are said to use cross-bows, but [ never saw one. The ar-
vows are of two kinds; those for birds are short, neatly made of hard bamboo, feathered with a
small piece (f bamboo leaf let into aslit at the head. Those for fighting are larger aud tipped
with barbed iron points. Necklaces of glass beads, red, blue and white, ave womaby bLoth sexes
often in profusion, and a few brass hangles. They are inveterate pipe smolkers, many pnsévsf
sing metal ones ol peculiar shape of their own manufacture and made ol a white metal; the
usual pipe is made of bamboo. T

The women are not particnlarly striking either in appearance or costume; this consists
of a single cloth bronght round the waist erossing over in front and deseending to Just belo\\;
the knees, and an upper cloth is tied diagonally across the breast and back; son;::,- women wear a
long sort of shirt, with short sleeves and confined at the waist by a strap, oi-namentod with larrv"
round button-like discs of brass. Just above the ankles they wear a bandage of cane about t;ln:"e
inches broad, and this being tightly plaited on,often gives the leg aTJovc it an unsiu-hllee
swollen appearance.  Thiey part their haiv in the middle, take it back gver the ears, tie Tt I'y,
hind, and two plaits are brought thenee forward over the head in front. A numl,)m‘ of wl-:i;
bead necklaces are worn, brass bangles, and the usual ear-cylinders of same size as those oF t‘IA ¢
men. Compared with ntl‘her hill tribes, the Daphlas are c]e:mly in their persons, and h;we th ::
hair generally done up with eare.  Both sexes tattoo, bat it is not obligatory Ol,' confined to tLl .
Daphla of the Ranga, more than to those on the Dikrang.  Inthe men, two parallel lines r IL
from the corners of the month to the car; on the chin is a short pel'p)(’,ndieul'llr']ine fr "5 “l”1
middle of the lower lip, with two lines diverging from it, like the point of an 'ln"row ’ lO“} e
the mouth, on the centre of the npper lip, is a little cross4+. In the wmnel; the li¢ y n[‘,f)vc
the mouth to the ear are crossed by two zigzag lines, forming a narrow band ’ They 'll.E‘S 11_01]1
ded iuto clans, such as ‘Tananlin (Shikhi) Tachingaulia (Dzripu) &e., who l;(«e) tnlyy-(x‘;]l L. : 11,”-
intermarry. Nanang’s daughters, T heard, had heen given in mnrria.(re,to Da, wlli'lls onoti "ﬁ:‘ o
side, showing most conclusively that they are one and the same 1!001)?0. P e fangu

"]‘]my appeared a strong and healihy race; cases of goitre were oceasionally seen, hut
not in an exaggerated form, and generally in female subjeets.  Tu their domestic co;ndition,they
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were certainly well-off, well-fed and well-housed ; they did not shovg much in the way of good
attire, and this may have been intentional, and due to our presence in the country, for Lieute-
nant Harman, R. E., reported a very great difference in the appearance of their close neigh-
bours on the Ranga, who were well and plentilully clothed, and who had also been subjected
to the blockade.

54. Like all jungle races, they are expert fishermen, and snarers of animals and birds.
Large fishing weirs of bamboo are thrown across the Dikrang from bank to bank meeting in
an angle down stream : at this point a long through or shoot is constructed and covered in,
having o slight slope upwards at the lower end; the water washes into this strong, and the
fish at last in their struggles splash and kick themselves high and dry up to the closed end.
Another and commoner method, found at almost every considerable rapid, is this—Tripod
trestles of bamboo are set up near the lower part of a rapid, where the water is stillin a foaming
state; bamboos are then laid from one to the other, and the structure thus carried out into the
stream, and sometimes quite across ; to render it firm it is well weighted with boulder stones.
From this long ecylindrical or *“ extinguisher” shaped baskets tied to long bamboo or cane,
ropes are let down stream for about 12 yards, and hang thus half immersed in the foaming
water. Into these the fish, either running up or down stream, get washed. As many as 20
baskets are so laid side by side, and the number of fish taken is very considerable* In the
upper part of the Dikrang, the largest and most numerous fish was a dark colored species of
Mahseerr ““ Barbus.” They are clever in snaring wood partridges,  aboricola’’ and pheasants,
and the Daphlas with me on Toripatd brought in a number of the former, seldom a day passing
without one or two being thus captured. 'They have an ingenious method of catching smaller
birds with bird-lime smeared over a bamboo, bent into the form of the letter D at the top. 1In
the centre of the down stroke of the letter, as it were, a large sphinx moth is attached to a short
string, and free to fly about without touching the smeared portion. This being passed up
among the branches of the trees, insect-eating birds flying at the moth, get captured.

The whole of the cultivation on the Dikrang is that known as “ joom,” or the
clearing and burning of the forest, and near Nan.
dng’s village much of the country has been thus
cleared and again grown over, particularly the lower portion of the northern spurs from Misa
Parbat. Nanang’s village was formerly much larger, and Doripo and other small adjacent
villages were all massed together, and even Pekfi’s formed a part ofit. Thirty years ago they were
cultivating the above portion of the right bank. They separated about two years since (1875)
about the time of the Amtollah raid, and the break up of the community may have had some
connection with the event. They raise fine erops of rice and milles, still uncut in many *“ jooms”
up to Christmas time. From the millet they make the usual fermented liquor of all these hill
people, but do not apparently drink so much of it as some Négd tribes. In lateral valleys,
on the east side of the Ranga valley, the more level ground was under permanent rice cul-
tivation, terraced and irrigated.

Cultivation.

The houses or “ changs’ of the principai fumilies are large and well-built, of great
length, from 40—60 feet, and raised off the ground
about 5 or 6 feet. At the front end is an dpen
platform, where the inmates sit out in fine weather. In these houses several related families
rveside together with the slaves; and Nanang’s honse was said to contain a population of 120
old and young. Many families, however, live by themselves in smaller houses, and this renders
an estimate of the population very difficult; other smaller houses are fov the cattle and grain,
and thus, Ithink, the size of mavy villages, seen from a distance, has been often over-estimated.
They possess ““ mithans,” cows, goats, pigs and fowls, but not a very great number of either.
The people who live beyond them on the north were said to possess sheep, lived in houses of
carth and slone with flat roofs, evidently quite a Thibetan people.

Houses.

The Dikrang 19 crossed in two places by rope bridges, the “ Chenka” of tle north-
west Himalaya, but somewhat differently made; two strong canes are stretched from trees on
either side, the canes being first taken over a bough, and thence to the ground. This last part
is then lashed lightly in toward the tree, fetching up the rope across the river nearly horizontal.
On this is suspended, by bamboo loops, a cradle in which the crosser sits and pulls himself
along the cane with his arms.  Swinging raft bridges are also used, similar to those in Sikkim
and Bhutan ; the raft is long, the bamboos connected together at the bow end by strong
sticks driven through holes cut in them just behind a joint; here is fastened a large ring of
cane running upon a strong single cane stretched loosely acrosa the river, The water taking
it, this raft is easily pulled from side to side by ropes, or hand over hand on the cane upon
which it runs. A raft of this sort will carry four or five men with their loads, but it is slow
work crossing a number of men by this means.

A short vocabulary of the Daphla langnage, as spoken on the Dikrang, was made
Languages. by Lieutenant C. R. Macgregor, 44th Sylhet

. ) ) Light Tnfantry, who has most kindly (orwarded it

to me for insertion with this report ; so large a collcclion of words in the language has never

® They are not bnited.
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before, I believe, hicen recorded, and my best thanlks are due to Lieutenant Macgregor for this
valuable addition to our report. (See Vocabulary attached.)

DAPHLA VOCABULARY.

English. Daplla. English. Daphla. TInglish, Daphla.
A bear Sttitm. Wife Dongne. Straight Dinde.
Deer (big) *Sichh. ]I;rot}mr (elder)  Tete. Crooked Kanje.

. Stidum. rother(younger) Pi, High Au.
Deer (Jittle) Sibi. Litele girl Niga. Low Kochf.
Porcupine Sisi. Dead man (killed) Mempe. Narrow Bichut.
Cat +Soncha. Déad man (na- Sido, Broad' Fakta,
Pig (tame) Erik. tural death). Near Taiyan.
Pig (wild) Sardio. Mouth Agam—" Akadm"” | Far Ado.
Mithun Siba. Kilki. Wet Kache.
Gont Sabin. Ear Narang—Na— Dry Sindo.
A bird Pita. Kiki. Middle Bangto.
Tree Siran, Chin Chapla. Quickly Arib,
Hill Mordf, Teeth Api; Ha—Kdki. | Slowly Alsd.
Valley Morté, Hair (in front of Padam. Many Achimé.
Road Lamte. head). Few Akin.
Earth Kede. Hair (on top of Ddmi. Pretty Oiye? vide strong.
Water Isi, Um—Khasi, | head). Ugly Kiru.
Sing—Munipuri | Eye Enik. A little Michd.
—Ding—XKbasi. | Foot Léchd. Great deal Kort.
Wood Tsing. Arm Lipo, Laime Ladak.
Rain Yeddo. Hand Likchun, Blind Nigld.
Sunshine Doyne. Nail Lakfin, Deaf Ranghi.
Rice Aping. Noso Nipin. To shut Chaktumto.
Salt Alo. Knee Lenbiing, » open Kurko.
TPaddy Um. Ankle Lengtu, w call Sabo.
Rice (uncooked) Umbing. Thigh Fipo. w Eive Keke.
House U'go. Arm (broken) Lagdam. » drink wine  Achit dedno.
Beat out (paddy) Changpo. Skin Sirpin. » look Maéto.
A stick for beat- Fangi. Flesh Sirdin, s ascend Chito.
ing out. Bone Solam. » kill Pito.
Wine U'po, Yd—Muni. | Blood Oi ; Ei—Muni. ,» fasten Leto.
Door Arnp. Chest Habo. . eab Do-do.
Sword Chige. Breasts Acho. » sit down Dongto.
Waistband Upé. Hair (woman)  Dumpla. Darapto.
Beads Tasin. Good Alu, » getup { Gurapto.
Ear-ring Rangbin. Bad Kiru, » lie down Kito.
Bracelet Ko je ; Khgji— | Big Porte. ,» hide Huso.
Muni. Little Michd. » TUN Fito.
Anklets Lenka. Strong Oiye? vide pretty.| ,, swim -~ Haturo.
God (N)egun, © | Weak Ojab. ,» coll Gokto.
God (of good)  Alu. Red Lengeh. w Play Sonto.
God (of evil) Kiru, Black Koid. » Jump Purto.
Father Abo. Blue Ye. fall Geddo.
Mother Anu, same in Kiaki) Yellow Minchit, » 13 { Dekto.
Husband Nigbo. [ White Pundbi.
NUMERALS.

English. Daphla. English. Daphla. English. a ,
One Alkin, Eleven Likin. » Thirty v Chﬁmlzng.ua
Two Ene. Twelve Laine. Forty Chémplet:
Three Awm. Thirteen Lam. Fifty Cléneo.
Four Ape. Fourteen Lape. Sixty Chénke,
Five Unyyo. Fifteen Léngo. Seventy Kéne.

Six Ale. Sixteen Lake. Eighty Pine.
Seven KanG. Seventeen Kéno., Ninety Kaiya (7).
Eight Pent. Eighteen Punon. One-bundred Irang.
Nino Kaiya. Nineteen Kaiyar, e
Ten Aila. Twenty Aiyang.

All the Daphla worde are writton nccording to the Hunterian system, aund should be pronounced accordingly. —
C. R, Macaneaon.

In so close a country mammals are scldom seen, still more rarely shot. Four speetes
of sevirus and a few bats were obtained, and I
saw two species of monkey of the genus Rhesus
one large, seen generally in pairs, but I never managed to bag one. The elephant, here
ascends to a considerable elevation, and their traces were seen on the Shengorh ridee at 7,000
feet, up to which they are enabled to ascend by the easy ridges on the cast rur;:nincr d,own
towards the Ranga valley. On the outermost range, near the Burroi gorge, it was quite ls:'urpris-
ing to see the very steep and narrow ridges which they use in their wanderings. Of the Avi-fauna
T obtained a very fair number of species, which I have not yet had an opportunity of working
out in detail, but this I hope to do ere long, and it will form an interesting additional
list of birds from this north-east frontier. Several new forms occur. © ’

Nnturnl History, &ec.

* Colonel McCulloch tells me Sh is a general name for animal in Kaki, as “ i Vom,” o bear; “S4-joo,”  deer.
+ Mengeha—Kiki,
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The land Mollusca are numerous in the damp forest, and several new species were
met with, especially of the operenlated genern ; these I hope to figure and describe. A small
collection in other families was brought together and has been forwarded to Mr. J. Wood-
Mason, Assistant Curator of the Indian Museum, Caleutta, to whom I was indeb.ted for t!)e,
services of a collector, and the sanction of the Government for the necessary carrviage while
on the cxpedition, The season of the year was much against the formation of a good collec-
tion, and we left the hills before the Lepidoptera and other insect forms appear in profusion,
vet I trust when the whole collection is examined, it may yield some new and rare forms
from this quarter of India,

At Harmatti is to be seen the remains of one of the old forts so common all over
Assam; it consists of a single brick-wall (now
nowhere standing) enclosing a very large area,
the sides about 400 yards in length, and a sort of inner square fort stood near the north-
west angle. The position is a strong one, its two sides resting on the steep scarp
of the alluvial terrace, the latter washed by a small stream. Near Hasseng’s village Mr.
Ogle noticed a similar fort, while another occurs in the Burroi gorge; they thus formed =
chain of defences and were no doubt established to prevent the incursions of thé hill tribes
and keep them in subjection.

Antiquities.

In my preliminary Report D 37, dated Narainpur, 28th TFebruary 1875, I stated,
“all that could possibly Le done by us has been
effected, and my only and lasting regret 1s, as
I look back on the hills we have left, that we were not permitted to extend our work further
towards the interior, or to the east and west.”

Concluding .remarks,

Narrative Report of Lievr. H. J. HanMman, n. E., dssistant Superintendent, Great Trigono-
metrical Survey, on Deputatation, in charge Daphla Military Expeditionary Survey.

I have the honor to give a nmrative account of my trip up the Ranga Valley—that is,
after I left your camp with the Daphla Field Force on January 7th, 1875.

2. Reached Salombari stockade near North Lakhimpur on the 14th January 1875, and
Dy the evening of the 13th had picked up the 4 * Kotokis’”’ (Government messengers) ap-
pointed to accompany me, and obtained sufficient coolies and supplies. That night Captain
Williams, {4th Sylhet Light Infantry, in command of the stockade, received orders to detail 12
seyoys as my guard. This addition to my party proved embarrassing, for it is a task at any
time to obtain coolies from about North Lakhimpur; few Assamese ever go into the hills, and I
required many men to carry provisions for a reported 7 days’ march to the neavest village, the
sepoys’ kit, box of ammunition, &e. On the alternoon of the 18th I made a start with 40
eoolies, the Moonsiff of North Lakhimpur promising to send after me the food collected at the
stockade when required,

3. January 19¢h.—Lost our way in the forest of the plains and took to roading up the
sandy bed of the ' Pans” river, here flowing with a fast current between steep banks; the width
of water 40 feet and depth 1 to 2 feet. It passed through traets of « tara’” grass, trodden down in
every direction by clephants,-and receives several wet nullahs famed for turtle. A short distance
heyond the Daphigarh (an old Assamese raised road with, in places, a pucka foundation of tiles),
the river opens out to a width of 100 yards from bank to bank, and is called the Digal
Daroli. Here were several Daphla sheds, and we sprang a number of spear traps for deer and
springles for birds, set across the tracks leading to the river,

January 20/h.—Entered the outlying low sandstone hills through a gorge, on the western side
of which is a clif (Hatimuta of the Daphlas) showing many layers of ditferent colored sandstones,
dipping at a low angle to the south; the topmost strata was hollowed
P out and filled with clear white sand. ¥rom this point the river is
2okt . ;

Aﬁ‘é tortuous, and traverses low sandstone hills covercd with the densest.
st forests, in which are found many rubber trees. The river rises
//:I/,_\ rapidly alter its meeting with the small “ Gordoloni,” a stream with
—_— which my Souari coolies were well acquainted, it being a favorite
locality for gold-washing, At this juuction is an isolated rock, its
summit reached by a ladder; and on top of the rock is a Daphla hut and some bamboo [rame-
works: the latter lormed by tying hamboos into tripods and filling in the bases with stones
encased in matting. The adornments are strips shaved off the rods, tied into bunches, and tiny

Laszkets are bung about, inteuded as receptacles for otferings of fesh and grain,
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5. This is a great spot for the sacrifice of fowls by the Daphlas to “ Yapum,” their god of
the chase. It is, perhaps, needless to remark that the fowls are subsequently eaten ; the liver 1s
the ouly portion considered necessary to offer up. Above the junction of the “ Gordoloni” 1
found some plant remains by splitting some layers of a strata of clay that shows in the clifl.
The strata of the clilf dip to the south; below the layer of hard clay specially referred to s
white sandstone, and above the layer is a strata of sand, mud and small pieces of quartz
(some angular, some rounded), and above this again is a strata of fine blue hard clay. Tra-
velling on we came to the ¢ Henko,” which comes in from the west, and s equal in volume to the:
«Pans” at the point of junction. We followed up the *Henko” and eucamped at the place
where the © Bat Juli” (Juli or Jilli is a small hill stream) cuts through the left bank. JIn the
bed of the  Henko” we found quantities of brown coal or lignite, and often saw protruding
from the sides of the sandstone cliffs (the Henko fows in a chasm), the roots and portions
of fossil trees, with about the exterior two inches in thickuess, as hard as brittle coal of great
lustre; the iuterior of brown petrified wood of an apparvently dense structure (I did not note
at the time whether the roots were in every instance upright and resting on shale heds, but
in some cases I know that it was so). -

6. This was the first clear day since I left Narainpur, but we were now so close under the
big hills, that my plane-'tnble was of but little use.

January 21st.—Ascended the “Bat” Juli a short distance, then crossed over a low ridge
down into the “ Lotia” Juli, and alter marching up its course some way, we struck an excellent
path leading up the hillside; an ascent of 500 feet tovk us on to the Kesuri-gnuch-purbat,
so called from the numerous “kesuri” trces—trees on which the “muga” silkworm will
feed. Here was a Daphla shed, also a bundle of ready-made torches, which we afterwards found
of use: at this place a path comes in from “ Oabat” (in the plains), said to be practicable at all
seasons. e continued up the ridge, and over many knolls (Jaboripita, Ratsal, Moru), on
to the ¢ Katusal” mountain,passing throngh magnificent forests containing “ hollok,” “ pomah,”
“ jatuli” (Assamese names) trees of great girth, used for ¢ dugouts” (canoes), and the “ hinguti,”
a tree of large size and of extreme hardness and toughness.

7. The coolies collected quantities of wild pan, and cut some “gondri,” a sweet, fine-
scented, moist, yellow wood, which they ate with the pan. From the Katusal the path gous
to the ¢ Tekara-guri-purbat” (the tekara is a small yellow fruit like an apricot), then aloug
a flat broad ridge to the * Gala Pokri,” a circular depression in the ridge top, full of water,
30 yards across, and on the border of which is a celebrated and immense rubber tree named by
the Daplilas ¢ pabila ”” and by the Abors * dob-abor ;” it has never been tapped. Irom this there
is a steep ascent up to the pass on the Sikoti Dhura” (about 3,500 feet above the sea-level),
and close to its summit is a well-known great banian tree, from the fruit of which the Daphlas pre-
pare their best bird-lime. I often saw little boys trying to catch birds with bird-lime; they
fixed to the end of a loug pole a semicircle of bamloo, well smeared over, and in thie
middle of the semicircular space buzzed a large insect fastened with a hair round its body ; the
other end of the hair was tied ou to the diameter of the frame. The urchins would sit beh’ind Qa
bush near a favorite tree and hold up the lure, so that the small birds might attack the insect.

8. From the “Sikoti Dhura” the path descends to the “ Ranga” (Hunderi of the Daphlas).
As yet I had not been able to fix my position, and having caught a glimpse of a Daphla village
from the pass, I set my people to work to do a little cutting, but after expending a good dealbot'
time and then not recognising auy points, I gave up the attempt. During the descent I was
at one time on ahead, and while waiting for my advance guard to come up, suddenly spied
several Daphlas, went down to meet them, andl on arrival of the *“ Kotokis” I was told
they were Taphi” (gam) and his sons out for a huntfng trip.  They were surprised
at sccing soldiers, and it needed some persnasion before the ¢ gam® (principal man of
village, and has very little authority, apparently) would accompany me : he disappeared during
the night.  On the path down I was shown a large rock of gneiss jutting oub from tho
hillside and ecalled the “Sitaimura mellaur.” The Daphlas say that )'I'nhndc: raised the rocllt'
up with his shoulders toserve as a shelter from the vain. Close by is a large heap of twigs arrO\v*\
&e.; every Daphla passing by on his way to the plains contributes a something. To this act theb,
ascribed a 1'eli_g|ous significance, but I suspect its purpose is merely to givec\vurnilw that som{
one, or a certain person has gone to set traps.  Up to the pass we had heen travelling through
sandstone formations, lmt.; as we went over the knoll  Lakati fillaur*’ on the down?v'lrd n?l
we entered micaceous schists, &e., which, with gneiss, form the whole mass of the n;ou lt: e
28 Western 28 Eastern.  Midday of the 24th we got to the “ Ranga,” a fine torrent, of o“ ams'
volume than the Dikrang, not fordable, and with an averace \vi(Ttl; of water G0 v -dt,lentUl
this point its bed is at fect above sea-level. ° yarcs. A

9. Next morning, with my Kotokis, a Daphla and a couple of sepoys, I went off to Tada’
village, 5 miles distant, and had a conference on an open bit of oround near tl 0,.]’"]“ s
Tada is an aged, stout man ; e came dressed in a yellow robe, and l?rouvht \vit‘l hi ]el nilage.
and sd (gam), the other Daphlas standing around at a little ('lisbancie “MPada” a s boys
said “he was grieved I had found it necessary to bring sepoy's and so n;'mv \\als_ 01\_11, and
they were to be fed puzzled him ; that he had not been out of his village fo" ) -COO tes, for how
would come down the next dny aud bring all my things up.” 8 r many years, but
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10. He kept his promise, and I was foolishly prevailed on by him to send away some coolies
(under an escort) as our supplies were running short. Near the village I found my hut
Juilt, but none for the men, so *“ Tada” had to exercise the little authority he has. The same
evening “ Tada” reported his people in a mutinous state ; that they wanted payment for work
doue, &e,. Henceforth there was no managing the Daphlas ; every coolie and every seer of rice
iwas only obtained after a deal of trouble; not that the men ever showed signs of active ob-
structiveness, they simply did their best zo¢ to oblige or help us in any way ; refused to believe
in the harmless nature of my work, and were highly indignant if ever from necessity I cut
down a shrub obstructing the view from my plane-table.

11. The morning of the 28th January “'Tagum” (gam) came in with the men I had
called upon him to supply, and we moved to his village, crossing the  Ranga’ on a triangular
bamboo raft (‘“supe’); it was propelled Dy a pole and capable of
taking only one passenger at a time. Near the village is the usual
halting place, and Daphlas invariably observe the etiquette of resting
at these spots until some one comes from the village in answer to
the shouting. On the path was a tree to the trunk of which, trans-
fixed by many arrows, were the entrails of a “Mithun.” At the
opposite entrance to this village was an elaborate structure: a six
foot stake of *“simal” wood upright, and crossing it at an angle two
other stakes, and in the fork thus formed rested a horizontal stick;
at the crossing of the four sticks was fastened the hoof of a Mithan
pierced with many arrows pointing towards the Abor country. The
butts (holding the bamboo wings) were half broken tbrough and bent
upwards; from the top of the post was suspended a small punishment log such as I have
often seen on the legs of their refractory children and men in disgrace; against the foot of
the post rested a slab of stone bound about with matting and creepers, and there was a small
tripod of bamboos neatly ornamented with cane-bind.ing, arrows, shavings, &e. This structure
marks the spot where a Mithun has been slain, but its exact object 1 could not learn.

12. While in Tagam’s village, ¢ Loma” (an Abor Chief), sent to me his son and daughter
with a present of a fowl, some eggs and rice. The youth was fair, nice-looking and slim, well
dressed after the Daphla style, and he carried a long spear ; hissister was smart, wore a profusion
of large heavy necklaces and carried the provision basket on her back by a plaited cane strap
over the head and a relieving strap across the chest. The “ Abors” never tattoo, the greater
majority of Daphlas do so, but it 1s purely a matter of taste with them.

13. Tagum’s men thought they had done all that could be expected of them. and did not
see that it was their duty to take me away; however we went to * TAkh&’s” village and passed
through extensive cultivgtion at the foot of a hill on which is a large village (of 150 houses ?)
inhabited, it is said, almost entirely by women, and presided over by a Daphla woman, the wife
of ““Sera”, an Abor Chief. On our way we met a crowd of Abors who begged that I should
not go to this village. We went on [or about 5 miles along the left bank of the largest
streams, the “ Kelo” and ‘“ Paing,” through ‘¢ jhooms,” jungle of tall grass, bamboo, and
patches of forest with cane,and in the valley at the foot of Tékh4’s village I was surprised to see
large fields terraced and irrigated for rice; the hillside above was also terraced. From the hill
above “ Tikh#’s” village I was at length able to fix my position by the plane-table. As yet I
had done a mere trifle of sketching on account of clouds, &e., but had kept a compass route of
the marches with paced distances. We had now two nights of sharp frost followed by a couple
of brilliant days, and the prospect over the Abor country was eplendid. My aneroid puts
“Takhd’s” village at 4,500 feet. I had an accident with my Boiling Point Thermometer,

14. While here, a detachment of 20 coolies (procured by the exertions of Captain Williams,
who assisted me in many ways) came in from * Salonibari” with salt and rum; they had been
19 days on the road, had eaten up nearly all the provisions and twice lost their way, though
how they managed it is strange, for the path was well blazed throughout, and every diverging
track closed ; this accession of strength tested our commissariat, which had been a difficult
affair, and we had a grand job to squeeze a few days’ supply out of the village : as a rule I used
to give payment for the food drawn, but when I gave money the Dufflas cried for “salt,” and
when I had “ salt” they would not be satisfied but yearned for “money” instead. In the
village were two “ Ouka Miris,” visitors and very uncouth fellows ; they said their village was
only two days distant, and that their lands were flat. 1t was said that they irrigated, and grew
wheat, but none ol the Daphlas or “ Kotokis” could I prevail upon Lo go there with me to sce,
and the thoughts of such a journey caused four of my coolics to run away ; so as 1 had still a
deal of Daphla country to visit, I zave up the project for a while and visited “Piji’'s” village, thenee
through “Tada’s” to “Tapli’” and to Su”; the latter I reached early February 7th. I had
only once scen a “ Mithan”” and that one was eating the mud of a “pung” (salt spring) on
the path below “Tada’s” village (the spring did not taste very salt to me), but in “Tapli’s”
village we found ten of them tied up, 3 were black, 2 white, the others pied ; it was evidently
stock-taking day of that batch, A few mioutes after my arrival they were all driven
away by men earrying long spears and twisted cane ropes ; I should think that the number of
head of ¢ Mithun” to each village is large.
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15. In “ Tapli's” village was a man “in cxtren!is.," and two medicine-men (?) sat on tl_m
ground, repeating in a loud voice and with great rapidity a short sentence ; they each held in
one hand a fowl and in the other a knife, and at the proper moment simultaneously killed each
man his fowl and put the liver in 2 bowl of water, They said that no prayers could avert
death, but that this ceremony would lessen the pangs of dying; they had already massaered
a dozen fowls and many more were tied up veady for sacrifice. These men did not seem 1o

be held in particalar veneration, for the Daphlas said things to them which made

N every one in the secret laugh ; and if ever I questioned a Daphla about his religious

\/J affuirs, he would say e did’nt trouble bimself about such matters, but that
= the priestly men would do all that was necessary on payment, They have a arod
for most animals, and of most events. It 1 plucked a certain plant with a three
fingered large leaf, common in these hills, the Duphlas would shudder and
assure me “ the Deota will seize you.”

16. Now [ wished to o down the Ranga Valley and trace its course to ‘“ Johing,” but
the Daphlas and my “Kotokis” would not hear of it; the Daphlas had ofteu said it
was a mere hunting track, difficult, not passable for a heavily laden mav, certaniy not
for an Assamese, and s0 on. For several reasons I sent my people back to  Salonibari,”
and on February 9th started with some Daphlas who had volunteered for the consideration
of Rs. 5 apiece, and that I should go alone. We hada terribly wet jowney, and their
description of the track was not so much exaggerated alter all; there were lots of nasty
little places where. my dog had to be carried. The path cuts into the left bank
of the Ranga at several points before it (the path) crosses the “ Por” Juli, a large stream
which flows in at the apex of the great bend, the “ Ranga” takes to the south bursting through
a fine gorge with landslips on cither side.

17. It is here one again euters sandstone hills; the path goes over the boulders of
the “ Ranga” for some miles, occasionally making a long detour to get to the other side
of a projecting rock. Soon after entering the low outlying ranges, the path leaves the
river and traverses a “ Din,” and ascends the ridge which is the source of the  Johing” river.
We made slow progress through this ““dtn,” for the_ path was over-grown with jungle and the
line was kept by the Daplilas stringing themselves out to 20 paces interval and cavefully
searching for old cuts and signs. Crossing the ridge (about 1,500 feet) we followed the “Johing”
river to its junction with the “ Ranga’” at * Johing” Tea Factory, reaching there on the
afternoon of February 13th ; here I found awaiting me orders for my return, and I got to
Narainpur on February 19th. The whole journey had been through the densest forest and
jungle and over low lying ground, so to speak; not once had I a chance of putting up my
table, and all I could do was to keep an itinerary of my route with paced distances. Up the
« Johing” and 3 miles from the factory a recent laudslip has occurred and disclosed a salt
spring, a little salty and soapy to the taste; the sand all around was churned into slush
by the feet of animals. .

18, The low ridge above the right bank of the « Paing” Jilli forms the boundary between
the Duffla and Abor districts, the line erosses the Ranga and runs up a prominent spur to the
ridge 29 Iin. 29 Wn.  The Abor country beyond the low ridge is low, undulating grass slopes,
and with little forest as far as the “ Chengreng” chain which is clothed with forest. The
Abor country of the right bank shows long, sloping, and wide rounded spurs running down
from the ridge 29 En.; 29 Wa. and ending in cliffs ubove the Ranga; there is only dense
[orest in the valleys. Several large villages and many large clearings are visible from
“ Takha’s” village., The Daphla Distriet is 1n dense forest ; all the villages (except “ Tagmu’s”)
are on the sharp spurs with intervening narrow and deep valleys which radiate from the rvidee
29En. 28Wn. The “ Ranga” flows through some small stretches of plain in which are the curi-
ous “ Bogi Jamu” trees; some are of great height; the surface of the trunk is hard, smooth
and white with a slizht green linge; they have a very thin bark, which they shed. A pony .-
could travel by the  Salanibari” route to the Ranga, but would find the paths leading up to and
from village to villave diflicult in places. The villages are well built and of the same type
as those in the * Dikvang” valley; mauny of the houses are large, and ‘Silli’s” house in
“Takha’s” village is 180 feet in length. Piji’s village has 20 houses, Tattaand Su 30;
“Tapli” and “ Tagun” cach 50; “Tada 60 and Takha 150. There is a vast amount of
Jhoomed land about and below the line of villages, which ave all from 3;000 to 4,000 feet up, and
on Tagum’s side of the river are also great expanses of jhoom. The Ranga Valley Daphlas
all belong to the Bodalia clan, exeept “ Tagun” and “ Tatta” (again in Su’s village) who are
of the *“Nirikolia” clan. ° °

19. These Daphlas ave a great contrast to those on the Dikrang; they are light complexioned
(“Tada’s” boys are very fuir), there are lots of pleasant.faced, rosy-checked women of
short stature but well built, well dressed (I rarely saw a shabby man); were easily amused,
very merry, and mainfested extreme curiosity about all my ways and things, but
are obstinate as mules and proue to tell lies. I saw nothing of a defensive or ‘warlike
nature nl_mut,, or in the villiges, and the men seem to me to be men of peace.
Their poisoned arvows (for game) are tipped with a piece of wood shaped like a
heart, and just below it on the shaft is a lump of brown stuff stusded with little
yellow seeds; they get this from the Alors (it is monkshood—aconite ?)
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20. ¢ Tada” had, as a constant attendant, a little Abor boy, who carried bamboo ““chungas”
of the liguor of the country for the “gam.”  On enquiry I found that this boy had to do duty
for a certain time, and would then elaim “Tada’s” daughter in marriage. This liquor is in
appearance like milk and water, it is palatable and mild, not unlike small beer, and is brewed
from a small dark-brown grain (a millet) ; the Daphlas drink of it at every opportunity. I never
saw o Daphla dvivk water. “Tada’ has four wives and “ Tagun” two; I do not kuow any other
men who have more than one.

21. The Daphlas have few prejudices as to with whom they eat, or what they eat. I once
saw a man toask a water rat aud a mouse on a stick without flaying them; and one day after
digging some grubs ont of a decayed tree they were promptly devoured, and the men were
overjoyed when I came upon some queer things with little black scales like beetles. They
profess to hold the monkey and dog in abhorrence as articles of food. Twice a day do
they cook their fine hill rice in bamboo chongas. Some houses have earthen pots, und
Tada bas a set of brass vessels, To wash the rice first Lefore boiling they consider is a
waste of its strength. Soon after midday they eat a meal of cold rice, a portion of the
morning’s cooking. They feed themselves, not by putting the rice into their mouths with
the fingers, but by collecting it in the palm of the hand and passing the palm of the hand
downward across the mouth; many of them have bone spoons, which they oceasionally use.
All, even little children, are inveterate smokers of the coarse hill tobacco; the black remains in
a pipe alter it has been smoked is swallowed with great relish.

22. In the Daphla district there is no salt; the ‘“ Ouka Miris” supply a dirty grey, bitter
salt produced somehow by evaporation; the specimens I saw consisted of a cake of mud
one-eigth of an inch thick, and on this was deposited § inch salt; the lower surface of the
mud was black with smoke.

23. The method of gathering rubber is to notch the tree all over at distances of about a
toot apart, and as the rubber, which exudes in a thin stream, gets firm, it is detached from the
bark by winding it up into a ball; in this form it is sold by weight to the “ Kaingyas” of
the plains; the rubber is often cunningly wrapped round a ball of mud. At about 4,000
teet and near Takba’s village is a fine rubber tree.

24. They poison fish by pounding the bark of the ‘“Ramal” tree on the stones where
the water is flowing into the selected pool, the outlets of which are banked up; the poison
spreads through the pool and acts rapidly they say. There are many fishing weirs on the
“ Ranga” some ingeniously built; the platform is usually suspended by long canes from the
trees above the bank; the fish are caught in long funnel-shaped baskets baited with flesh
and placed in the runs; we several times got small fish out of these baskets.

25. There are quantities of the “Tamin” the maddar plant, in these hills; they told
me that the greater quantity is taken to the plains by the Abors. I saw some silk cocoons
of large size, like those of the ‘“Monga” silkworm.

26. The Daphlas do not dance, sing, or whistle; a noticeable “peculiarity about the Daphla
women is the sing-song way they talk; they speak slowly, the voice rises and falls half a
dozen times and is pitched in as many keys during the utterance of a short sentence; the
effect is very odd and pretty, and sounds like the tone of humble expostulation. Whenever a
discussion took place, the women always had their say and were listened to attentively ; every
village brought to me its one or two old ladies, and their position in the community was
explained by the “gam.”

27. Most of the Daphlas can talk Assamese well, and my sepoy orderly made a capital
interpreter. ‘The  Ranga” valley Daphlas thought that they had not offended ; they often
declared that sicknces was sure to follow in my track, and that after my departure the Abors
would certainly cut them all up.

Extract from the Narrative Report by Mr. M. J. OcLE, Surveyor.

Having received instructions to select Gorusuttia peak for a trigonometrical station,
and to survey as much of the country as possible [rom that point, and ecountry lying between
the outer range of the Daphla hills up to Misa Parbat range, 1 started from Narainpur on
the 4th December and arrived at Gohpur on the evening of the 5th.

At this place I met Captain Michell, the officer commanding outposts along the
line of road from Katnia to Hellan. His instructions were to provide an escort for my
party and to accompany me if he thought it necessary; and after explaining to lhim the
nature of the work I was to be engaged upon, he decided npoon going. Accordingly, when
Commissariat arrangements had been nade, coolies collected and guides obtained, we started
late ou the following day with a guard of 6 men, which was afterwards supplemented bv
4 more from the 42nd Assam Infautry, and arrived at Kukarjan tea garden, a distance of
about 5 miles, at 3-30 p. m. .
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We encamped for the night on the Deja stream, and on the following day cross_cd
the Meguine, and then cawe upon the Diphu river, along the bed of which we p!'oceeded for
{wo hours and bLalted for the night near its source ; we arrived here late, many of the enoliea
not coming in till long after dark. On the 9th we _asceuded the outer rauge of hills and
encamped on the ridge, there being an ample supply of water close to our camp. Gorusuttia
peak still lay about 11 miles to the westward ; but the Daphla guides refused to proceed any
further, declaring that it was impossible to got up to the peak; in fact these men were of
very little service to us at all. Captain Michell and myself, however, kept along the main
watershed line and were obliged to return to camp without getting near the hill, owing to
darkness setting in, but I had seen enough of the castern face of the peak to leat} me to
believe that it was inaceessible from that side, being a sheer wall of rock of over 2,500 feet
at its highest point. I therefore next morning selected a hill above camp for the Trigono-
metrical station. The path was a dangerous one to walk along, lying in some places by the
side of a deep landslip, and in others up the ridge, which was not more than a yard broad
and in many places much less, steep precipices on both sides ; fortunately there were numerous
roots to cling on by, Late in the afternoon, although we had only traversed about 134 miles,
we arrived under Gorusuttia and found it was impossible to get up to it from that side, so
we were obliged to abandon the attempt.

Ou the 11th Captain Michell left for Golpur, and by the 14th the hill was cleared,
all observations taken, and as much of the country as could be seen sketched, when I marched
back for Gohpur and thence on to Naraiupur, which place 1 reached ou the 17th. I halted
a day here to give the men rest and to get in supplies, after which 1 started for Dihiri,
encamped at its base and ascended the peak next morning, On the second day I left for
Harmatti and arrived there on the 23rd. The next day I plane-tabled up the bed of the
Dikrang (as more of the hills could be seen from the river than by going along the road)
up to the junction of the Borpani with it. On the 25th I marched through Harjuli camp, and
across the Lanir range into camp No. 6 on the Dikrang.

Having been provided with a guard of ten men from the 16th Native Infantry, and
twenty Nepalese coolies for the carriage of their baggage, provisions &ec., I started on the
Ist January with 10 days’ rations for Haseng’s village. The road at first led over a spur
thrown off from Pokhopudu peak upou which the small village of Dapo is situated. Beyond
this village for a distance of about 13 miles the path was thickly studded with upright spikes
of hard, scasoned bamboo some 3 inches long, called ““ panjies.” Three of my men and one of
the Daphla guides got “panjied” in the foot, in spite of the precaution I took of sending a
couple of coolies abead to clear them away.

These panjies were planted only along the crest of the hill, and after leaving it the path
wound along the base of the ridge which connects Tanir H. S. with Pokhopudu peak, and
crossing over a low dip midway between the two peaks we descended gradually into ““a jhoom,”
from which clearing I was enabled to sketch in a great deal of country I had not seen before.
The path then descends very precipitously for about a wile into the Murchijuli.

On the 3rd we ascended Dompu peak about 4,500 feet above sea-level, and after going
down on the opposite side for 4 or 5 miles I was obliged to balt owing to night setting in,
my Khasia coolies only arriving at 9 . M. The whole of the guard and Nepalese coolies (with
the exception of two orderlies that were with me) remained near the peak. The next day I
pitched eamp on the bank of the Popujuli under Hoseng’s village.

The path just led up an_easy ascent for 14 miles when it reached the back of a long
broad spur thrown off from Dompu peak. On this spur were the ruins of an old brick wall,
only about from a foob in some places to two feet in others still standing. This wall Aanked the
spur in parts where it was easy of approach, and was broken off where it was steep and precip-
itous. Four or five stones also, with rude carvings, were seen on the path. This tract con-
tinued along the vidge until the Borpani was reached. Here this river runs with considerable
violence tu a southerly direction, dashing over rocks and boulder stones, till it takes a great
bend to the eastward, when it flows smoothly along a sandy bed for a greater portion of the
distance to its junction with the Dilkrang, broken here and there by insignificant rapids. Cross-
ing the Borpani the path led along a level bit of country, which was eut up by numerous
small ravines; two large ones were crossed, after which there was an uscent and a dip down
again into the Ded of the Loijuli where we encamped for the night, Irom this point the
track lay along the bed of the stream for sume distance, and after leaving it then commenced
a steady ascent for an hour when the summit of the ridge is reached.  Atter again descending
and then running along under the ridge, Takhang’s village is approached, °

We got here on the Gth, but Takhang was not at home; however, two of the people
came out to meet me on hearing of my arrival. They were civil, and said that messengers had
heen sent after their Chief informing him of my arrival. The next morning he was ‘down at
camp with two other Daphlas and accompanied me as guide for the duy. But I could get very
little information out of these men. On asking them the rond 1o a village (Tarren?r’s, as 1t
subsequently proved to be), one I had scen from Gorusuttia and lying about 3} l:‘nik?s to the
north of Takhang’s, they declared positively there was no village in that direction and also
that they were ignorant of the existence of any villages except Haseng’s. It not being a
matter of very great consequence to go there, and, besides, my supplies being limited, I did not
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urge the subject. But it was of some importance to know that a village did exist there, ae
afterwards a party under Captain Palmer and Lieutenant Hume were sent to occupy it to
tacilitate the relcase of the last remaining captive. After completing all that could possibly be
done, I retraced my steps to Haseng’s, and thence down to Dot Mukh, i

I proceeded on.the 15th up the Dikrang. Rain had set in from the 5th, but fortunately
there were occasional breaks here in the Jower ranges which allowed of the work heing carried
on. Consequent upon this bad weather, progress was very slow, great dilliculty was experienced
in crossing and re-crossing the river owing to its swollen state; it had to be forded frequently,
anid could” only be done at the rapids, the other portions being too deep. On the 18th we
struck a Daphla path on the right bank, and taking advantage of it followed it up till the
summit of the hill was reached, which was about 2 miles from cump below, and commenced
clearing ; on the 19th the hill was sufficiently cleared for plane-tabling. Having completed
what could be seen from this point, I started again next day and got to near the great bend the
Dikrang takes; cleared a low hill just above the river, and on the 22nd ascended a ridge to select
another point, Two peaks close to each other were cleared on the 23rd, and on the following
day another one, which enabled me to look over into the Ranga side, thus squaring the work
up to Loungitude 94°0". On the 25th I marched back for Doi Mukh and arrived there on the
26th ; two days were spent at that place in inking up my board. On the 29th I left for camp
No. 6, reaching it on the 30th after doing a large amount of plane-table work fromn Tanir H. 8.

In the meantime, I had received your further instructions, viz., that after completing
the country about the Borpani and Dikrang rivers, I was to apply to Major Heathcote, the
Assistant Quarter Master General, to whom you had also written, to furnish me with a suit-
able guard to visit Peak 21 of the G. 'I. 8., and to clear it for the purpose of a Trigono-
metrical station, On the 3lst the General visited Pakfi’s village and I took the opportunity
of going up also and shewed him the peak.

We succeeded in doing some more sketching from the plains, and by visiting peak No. 10
of the G. T. 8., filling in a considerable area drained by the Buroi river.

The principal rivers of the country in the narrative under report, are the Dikrang
and Borpani. The former is a fine, clear stream flowing almost due
) east for a long distance of its course, when suddenly it takex
a great bend to the south, or about 3 or 4 miles only, it then turns due west till it is met by this
Borpani, when it again flows almost south. TFrom the bend the country on either side i«
generally flat, in some places only spurs from the low sandstone ridges come upon the
river and terminate in' abrupt cliffs. This is. the great hunting gronnd of Pakfi’s men.
Numberless deer traps and fishing weirs are to be met with. Otters abound, and mallard~
have been seen above No. 6 camp. This river has a considerable volume of water, and
boats of 10 maunds burthen can be taken up as far as its great bend, but with difficulty, owing
to the swiftness of the rapids. After that point is reached they are too strong, and the beds
too bouldery, as the river becomes narrow when it gets into the bLills.

Rivers.

The Borpani takes its rise in the Misa Parbat range, and after flowing due
south for about half its course, takes a bend almost due east; for the first part of the dis-
tanee it runs rapidly havinz altogether the appearance of ‘a mountain torrent, the latter
portion being a gentle, rippling stream having in some places a sandy bottom, and in otbers
a rocky one, the rapids being inconsiderable. Like the Dikrang, the last part of it flows
through level ground, being flanked from about a mile to two or three by low hills; small
hoats might also be taken up the Borpani as fur as Haseng’s, or probably a little further,
but T think it would be a matter of difficulty, the viver being broad (considering its short
course) and cousequently shallow.

TRANSIT OF VENUS.

Letter from CaPraiN G. STranan, Rr. B, i charge Rajputana Survey, o Licutenant-Colonel
J. F. TENNANT, R. E., F. R. S., daled Roorki, 17tk December 1874.

1 have the honor to forward hevewith the following report on the observatious of the
transit of Venus as seen by me at Labhore.

2. Oun my arrival at that station my first care was to select a suitable place for erecting my
mstrument. I was fortunate in obtaining an excellent site within a few yards of the house in
which 1 was living in the grounds of Doctor Calthrop of the Lahore Medical College, who was
good envugh to allow me to ercet my pillars and observatory tent there.

The means of identifying the exact site and its connection with the Great Trigonometrical
Survey are shown at some length in papers A and B attached to the original report. Three

pillars were necessary, viz., one for each of the following instrumeuts,— the equatorial, the trau-
sit and the collimator.

.. They call fr no special mention, being of the nsual design. Three days were employed in
building them, including the collecting of men and materials.
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3. The instrament used for the observation of the transit was a G-inch refractor by Simmes,
mounted on a rough equatorial stand which had been made up at Roorki workshops expressly
for this purpose. There are no micrometers and no driving clock attached, which is not, however,
to be much regretted, as I had no difficulty whatever in following the planet by means of a
Hooke’s joinb turning an endless screw, gearing on the polar axis. Diaphragms of several
different diameters were supplied, but I found no difficulty in using the full aperture of 6
inches.

4. The bransit instrument is one belonging to the Great Trigonometrical Survey, 3 inches
aperture and 30 inches focal length, Russian pattern. It is an exceedingly convenient instru-
ment to work with, and with proper care gives very good results; Dbut it has one serious defect,
tiz., a complete instability of the position of the line of collimation depevdent on temperature.
This defect is no doubt to be traced in some way to the shifting of the metallic supports of the
reflector owing to changes of temperature. This entails a constant reference to the collimator
where any change is suspected, and it is perhaps hardly too much to say that the Instrument
would be useless without one owing to the uncertainty in this adjustment. Observations on
the position of this line taken at intervals of 30 minutes throughout the day show pretty clearly
its connection in some way with temperature. The equality of pivots bas not been rigorously
examined. )

A theodolite by Cooke and Sons was used as a collimator on a pier about 7 feet to
the south of the transit pillar, and also for the measurement of the angles required in connect-
ing the observatory with the Great Trigonometrical Survey. Majanj station was the point I
chiefly relied on for this, but on examination of the mound on whichit had stood, no trace what-
ever of the old station could be found.

1, however, assumed the highest point of the mound to be correct and fixed by means of it
and three other known points, a station which I have called Donaldtown station within a
few hundred feet of the observatory with which it is connected by a traverse of two rays only.
Not feeling quite satisfied with the accuracy of this, I fixed Donaldtown station by observa-
tions to three known points, and the results thus given agree with the previous ones within
12y of asecond in latitude and longitude, so that no doubt remains as to the accuracy of the
computed position which is taken at—

A=31° 33 38”55
L=74° 22' 29"01=4h. 57m. 29-93s.

In case its exact site should ever be again required for any purpose, I have attached
a diagram showing its distance from the two corners of the house and the traverse from Donald-
town station.

b. The chronometers used were a sideveal one, No. 1509, by Arnold and Frodsham, and a
solar one, No. 2566, by Dent ; the latter remained indoors quite undisturbed and in as nearly an
uniform temperature as possible, whilst the former was carried to and from the observatory as
required. It was compared with the solar chronometer three times a day, #iz., at 8 a. a., when
they were both wound up, and in the evening before commencing and after completing the
night’s observations. They were also compared on the day of the transit before and after the
observalions of contact.

6. I commenced observing transits on the 21st of November and continued without the
exception of a single night until December 10th. I generally obtained 6 or 7 stars for time
and either one or two pairs of circumpolar stars for verification of azimuth. These have all
Lecn provisionally reduced and show a very uniform rate for the chronometer. There can be
little doubt that the times recorded during the transit of Venus, when reduced by the applica-
tion of the error and rate are true within a few hundreths of a second.

7. Some days previous to the transit, I had satisfied myself about the best position of the
chronometer and note boolk for the observation, and from experiments on the various apertures
au.d eye-pieccs_, came to the conclusion that the full aperture was by far the best and the mo:ib
suitable eye-piece, one magmifying about 125 times, fitted with a diagonal glass to allow most of
the sun’s heat rays to escape.

8. Having satisfied myself upon these points, and knowing that my attention would not
be distracted by having any measurements to make, I awaited the phenomenon without much
anxiety. The weather on the morning of the 9th was all that could be wished. Ingress was not
visible so far up-country as Lahore, and for about an hour after sunrise, the sun’s limb and the
planet were trembling a good deal, but as the sun got higher the definition became better till
just about 15 minutes before contact the edges of the two bodies were as hardly and sharp]
defined as could he wished. Your telegram had prepared me for the absence of the black dfoy
but not entirely for the appearances actually seen. ~As the planet moved towards the sun'rs)
limb, she appearcd to push out the edge of the sun before her, the cause of which phenomenon
became evident in a few seconds.  The planet’s edge was encircled by a ring of light nearly as
bright as tlie sun’s dise which prevented any contact, properly so called, from ever taking )l, )
at all. The moment I have assumed for itternal contact is No. 2 in the sketch whzup :ﬁe
sun’s edge, if unbroken by the ring of light, would just have grazed the limb of Venus .
considerable confidence in the accuracy of this observation s al
and sharp and no distortion apparent. ’

_ I have
as the limbs were beautifully steady



( 90 )

There was no appearance whatever of a black drop or ligament. The following notes I
copy verbalim from the record made at the time, but it must be borne in mind that a correc-
tion of+ 1 minute 15 seconds must be made to the recorded times for chronometer error.  Slight
darkness between the limbs at 16 hours 13 wminutes 22 seconds, some uncertainty about the
minute, seconds correct no black drop, the darkness enveloped more of the limbs without in-
creasing in depth (of shade), no dark ligament occurred aball. After contact the limb of Venus
outside distinetly visible owing to bright line of light round, enveloping # of it, the part absent
(nearly) being on east side. .

At 16 hours 19 minutes the light was § round the limb of Venus, confirmed by two spec-
tators, cusps absolutely and perfectly sharp,

At 16 hours 23 minutes, the edge of light diminished to % the circumference of the
western limb.

The part of the planet outside the sun was palpably darlcer than the sky, dense black, the
black ground being purplish. Its shape in no way distorted, magnified or diminished.

At 16 hours 26 minutes, the edge of light was fading.

At 16 hours 31 minutes 15 seconds, gone.

Traces occasionally seen again.

At 16 hours 34 minutes 5 seconds, edge again distinctly visible.

At 16 hours 37 minutes, it extended round § of the circumference on the same part of
the limb as before.

At 16 hours 38 minutes 15 seconds, visible as a glimpse only. External contactand total
disappearance at 16 hours 41 minutes 9 seconds.

Aperture 6”; power 125,

An elaborate discussion of these observations would perhaps be out of place in this report,
but I am nevertheless tempted to make a few remarks upon appearances so unexpected.

There can belittle question that they point to the existence of an atmosphere to the
planet, aud there is certainly o d priori improbability in such a supposition. Tt is difficult to
account for the position of the strongest part of the ring of light being unsymmetrically
situated with regard to aline joining the centres of the sun-and Venus, but this is established
beyond all doubt; indeed, the most unpractised eye must have noted the circumstance. It will be
observed that the brighest part of the ring is almost exactly on the preceding part of the disc,
reckoning along the line of the planet’s motion; but whether this is a mere coincidence or a

significant fact, is not readily apparent,

The riog was visible'up to the time of external contact, and from this a rough estimate
of the refractive power of the planet’s atmosphere may be made, inasmuch as the minimum devia-
tion of a solar ray reaching the observer’s eye after refraction when in the position of exterior
contact must evidently be the apparent diameter of Venus as seen from the earth+ her appar-
ent diameter a9 seen from the sun, This devialion in the present case amounts to 1’ 27,

During the transit I kept a careful look-out for a satellite of Venus without success, and
also for any abuormal appearances in the planet’s chape, but I never detected the slightest
deviation from a clear, hard, circular edge.

Ertract from the Narrative Reporé of Cartain G. STnauAN, R. E., Depuly Superintondent
in charge No. 7, or Rajputana Topographical Survey.

The country through which the season’s triangulation passed belongs to Jodhpur, Bikanes
Desecription of country trinngulated and Shekawati, and is of the same utterly uninteresting cha-
in Jodbpore, Bikaner, aud Sheka- racter as has [allen to the lot of this party for several year-
wati, past. It is little better than a sandy desert, diversified only
by groups of sand-hills at long intervals, covered with coarse sedgy grass and occasional habool
trecs. Notwithstanding the water being scarce and of bad quality, this country is moderately
well peopled, but the inhabitants are dependent for their support chiefly on grain brought from
tbe north and north-west towards Delhi, the only crops raised in the district being “bajra,” if
we except only o few small patches of barley in the immediate vicinity of the wells. Most of the
land is 10 the hands of Jagirdars, who are for the most part addicted to the prevailing vices of
Rajputana—opium-eating and drunkenuess; they were, however, very civil, and assisted Licute-
naut Leach to the best of their ability, The only trade appears to be in sall, of which consider-
able quantities are made from a salt marsh near Didwé4ng and in smaller quantitics at Kuch4-
wam, Camels are bred in pgreat numbers, Soojangarh especially being noted for a superior
breed of sawiri camel, but the prices of even baggage animals is so high, that we still find it
cheaper to bring them from the Meerub District, rather than hire them on the spot. It is
impossible fo obtain them here under Rs. 11 a month, whereas in the former district they are
obtainable in any numbers at Re. 9-8 or Rs. 10.
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APPENDIX.
GEOGRAPHICAL, COMPILING AND DRAWING BRANCHES, SURVEYOR GENERAL'S OFFICE.

Statement showing the nature of the work performed, and the progress made from lst January
1875 to 31st December 1875.

Mars, &e.

ScaLE.

REMADES AND PROGREsS.

Inp1a—Standard in 6 sheets
INDIA—6 sheets
Inp1a—No. 3, 4 Sheets

Inpia—Military Sketch Map

Bengar—Eastern Frontier, 3 Sheets

DBeneaL—Eastern, 10 Sheets
Benaar—\Western, 10 Sheets

BengaL—Standard in 2 Sheets
Assanm—Standard, 8 Sheets

Agssv—for Administration Report

Assay—Northern Frontier of

SinpE—the Province of

Krrar—The Khanate of
Naoa Hirrs and surrounding coun-
try, for Political Agent.

Biranger—Native State

Brorar—Nnative State

Derrig—City and cantonment, and
adjoining country.

DISTRICT MAPS.

SamaruNeyR DisTnicr
Aricanm
MAZAFFAENAGAR ,,
BULANDSOAHAR
Era

ETawan
MErBUT "
Barrur—District

s

Gva—District

Miles. Inches,|

32=1
32=1
64=1
128=1
4=1
} 8=t
16=1
8=1
16=1
4=1
16=1
16=1
4=1
4=1
8=1
1=1
8=1
8=1
8=1
A=1
8=1
8=1
8=1
4=1
=1

New materials from the several surveys in progress inserted
in the original shects, Kelat, Afghanistan and countries
beyond the North-West Frontier [rom the most authentic
sources, compiled, reduced and added (outline only).

Blue print reproduction of the above standard compilation
divided into six uniforin sheets. Sheet 4 (Bengal) com.-
pleted ; sheets 1 (Punjab) and 5 (Madras) in progress, nearly
cornpleted. To be engraved.

Reduced from the above standard engraving. Fresh additions
made on dry proofs from recent surveys, Kelat, Afghanistan
and countries beyond the North-West Frontier, reduced and
added.

Drawn to show the military divisions and districts, with list
of the several stations occupied by the Indian Army of the
three Presidencies of Bengal, Madras and Bombay to 1875.

Fresh additions made from recent surveys in Manipur and
Lushai Hills. In progress.

Blanks filled up from recent surveys and revised throughout
for a new edition to 1875,

Original (outline) compilation revised to 1875; standard pro-
jection made for plates with a view to engraving.

Provinces under the Chief Commissioner. Sheets 1, 2, 4 and
5 compiled and drawn in outline from the latest surveys,
embracing parts of Bhutan, Goalpara, Kamrup, Nowgong,
the Garo, Khasia and Jaintiah Hills and Sylhet to be litho-
graphed. Sheets 3 and 8 prajected.

Compiled and drawn complete with hills from latest surveys
to date. To be engraved.

Major Godwin Austen’s new work in the Daphla Hills; all tea
gardens, grants, &c., inserted on original compilation for o
new edition.

New lines of canals, roads, &c., inserted on original compila.
tion, engraving.

Com]]ajled and drawn from the best available information, in
outline.

The topograpbical and revenue surveys sheets, shewing all the
country, limited on the west by a line drawn from Cachar
to Gauhati, and en the north from Gauhati to Nowgone,
and on to Sibsagar and Sudiya, reduced on a projection. In
progress,

Compiled and drawn from the best available materials for the
Rajputana Gazetteor.

Compilation and drawing of—from recent surveys to date, in
progress.

Drawn on blue print reductions of the Revenue Survey Sheets
for the Camp of Exercise, 1875-76.

]
lewn for the G&zettcer of the North-Western Provinces,
I lithographed.

Reduced from sheets of the Revenue Survey, outlines in

progress.
Index to the l-inch sheets of the Gya distriel prepared,
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Sheels of the Atlas of India engraving in India.

Mars, &c.

ScALE. REMARES AND PROGRESS.

Sheels 12 F. P, 55 F, P, 90 N. W.
. 3 , 36 , 908 W
., 18 , 37 ,, 9UIN.W
, 190, %76 , 91 S.W.
W 77, 92N.W.

. 21, 78 , 928 W

o 22, 99,

» 23, 80
and 81

Total e =74 qra.®

Sheet 17, Full Plate ..

,» 23, N.W,8. W, qrs.

» 31, full plate ..

,. 34, N.W,S. W, qrs, o
» 36,8 E,qr

. SL,N.E,qn ..

» 02,8.W,N. W, qrs.
» B83,N.E,S E,qm.

Miles. Inches.|

|
}
|

)

Computations completed for projection' of _the graticule on the
coppers of 74* quarter plates. Projections marked on the
coppers of 34 quarters, and points projected on the
dry proofsof 2N. W, 22 N. W, 8. W, N. E, ond 8. E,,
23 N. W, S. W, N.E, S.E, 38. E, 37N, E, 66
F.P,and 90 N. W.

Todex to the sheets of the -Indian Atlas, showing state of
publication to 1875. A new one prepared for general use.

o e

=1 Portion of Bhawulporo from Revenue Survey sheets, reduced
and drawn on a dry proof to complete plate.

4=1 Part of Kattywar, compiled and drawn in outline. In pro.
ress.

4=1 Part of Bhawulpore, reduced and drawn from the Revenue
Survey sheets.

4=1 Parts of Rajputann Native States and Ajmere. Additionnl

material to date compiled and drawn in outline from recent
surveys.

Parts of Central Indin Native States and Khandesh. Materials
to date compiled and drawn in outline from recent surveys.

4=1 Ports of Central India Native States. Materials to date from

recent surveys compiled and drawn in outline.

Parts of Bhopal Native State and Hoshungabad. Additional
materials to date from recent surveys compiled and drawn
complete with hills.

,, 66, full plate ... Parts of Kumaon ond Garhwal, compiled and drawn in out-
line to extent of materials received from the Superinten-
dent, Great Trigonometrical Survey. In progress.

Mars, &c. REMARKS AND PROGRESS.
Sheet 72, N. W, qr. K3 Parts of Chindwara aud Baitool, compiled ard drawn in outline from

» 93, S.E.and 8. W, qrs.

» 94, full plate e
- 113,
. 119, -
, 121, -

. 124, N.E,N.W,8.E, 8. W.

» 125, N. W, N E, qre.
,» 130, N. W, S . W,S.E.

» 131, N. W, 8. W.

the Revenue Survey sheets,

Parts of Jeypore, Buster and Godavery talooks. Materinls to date
from recent surveys ; compiled and drawn complete with hills.

Bloank portion on the north, viz., part of the Godavery talooks and
Vizagapatam Agency, compiled and drawn in outline from recent
surveys on a dry proof to complete plate.

Huzareebagh, compiled and drawn in outline on a dry proof to com.
plete plate.

Part of the Garo Hills, compiled and drawn complete with bLills on a
dry proof to complete plate,

Sunderbuns portion, compiled and drawn complete on a dry print to
complete plate.

Parts of Goalparn, Kamrup, Darrang and Nowgong, additions of new
material on dry proofs {from recent surveys compiled and drawn in
outline. In progress. !

Parts ol the Garo, Khasia and Jaintiah hills. Additional material to
complete plates compiled and drawn complete with hills.

Parts of the Naga Hills, Nowgong, Sibsagar and Lakbhimpur north-
west, compiled and drawn in outline; south-west and south-east
compiled and drawn complete with hills.

. ['Parts of the Naga Hills and Manipur, compiled 2nd drawn complete

with hills from recent surveys to date.

Sheels of the Atlas of India engraving in England.

» B4, full plate

w 7, N.E.,S8.E.
. 90,N.E,S.E

» O, N E,S E -

Portiona of Baitool and Nimar, corapiled and drawn complete with
hills on dry print to complete plato and proof ; corrected and re-
turned to England.

Small portions of Mandla added from recent surveys on dry proofs,
waiting (resh materials. In progress.

Parts of Mandla compiled and drawn complete with hills on dry
prints to complete plate, and proofs corrected and returped fo
England.

Parts of Belaspur and Raiepur ; addilions to complete plates compiled

and drawn complete with bills on dry prints, and proofs corrected
and returned to England.
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Standard sheels of the Topographical Survey, re-drawn for Photozincography.

Maps, &c. ScaLE. ’ ReMangs aND PrOORESS.

Chota Nagpoor Division Survey.
Sheets 5, 15, 17 1= Projected and fair drawn from the original field sections.

Ganjam and Orissa Survey.
Sheets 7, 11, 20, 21, 23, 25, 38, 44,

47, 49. GO, 61, and 85 1=1 Projected and fair drawn from the original field sections.
Sheets 22, 42, and 87 ... 1=1 Projected and in progress in various stages.

» 26, 27,28 and 29 2=] Pro ected and fair drawn frem the original field sections.

Rajputana Survey. ]

Sheets 25, 26 1=1 |New work in Ajmere added to the original standards.

Khasia, Garo and Naga Hills

Sur vey.

Sheets 43, 76, 77, 78, 80, 81,83 ... 2=1 Projected and fair drawn from the original field sections.

MISCELLANEOUS MAPS, &c.

Tracings made of the Coast Line Sections A, B, C, D, E and F from Barabalang River to the Chilka Lake
scale 1 mile = 1 inch, for Superintendent, Marine Surveys, with & Chart of Triangulation.

Chart of the River Hooghly ... 1=1 Extracted for Superintendent, Marine Surveys.
The Principality of Coorg surve)ed in seasons
1815, 1816, 1817 w 1=1 Extracted from map of—for Under-Secretnry to Gov-

ernment of Madras, Public Works Department,
The Provinces of Bedenore and Canarn surveyed

in seasons 1805, 1806, 1807 2=1 Extract taken for ditto.
Boundary between Karial, Bodosamar, and Patnn,
Central Provinces ... ... 1=1 Extracted from the original Plane Table Sections of

the Ganjam and Orissa Survey, for the De 'puty
Comunissioner of Sumbulpur.

Chart of Trmngulntxon, Hydmbad Survey, sea- )
sons 1863-64 . 4==1 Trace made for the Officer in chavge of Central Pyo-

vinces and Vizagapatam Agency Survey.

Charts of the Triangulation of the Valley of .
Dindigul and the Vulrat-rhely Hllls, season
1521 . .. 4=1 A registerof triangles in six sheets written, and an

extract taken from chart of sume for Superin-
tendent of Madras Revenue Surveys,

Route from Katmandoo to Nainkote with adjoin-
ing streams ... 4=1 Drawno for H. B. Medlicott, lxq.

Tndex to the Sheets of Simla ... 3=1 Reduced and drawn for re-production.

Corrections and ndditions to ongmnl 'I‘upogl aphical Survey Sheets; 65 Sheets examined and corrected.

Corrections and ndditions to engraved Lithographed and
Photozincographed Maps, various .. Blanks filled up. Railways, boundaries, territorial

names, headings, foot-notes, titles, &c. inserted,
examined, and corrected in 3.119 Sheets.

Atlas Bheets and engraved maps colored ... 6,073 Sheets.
Lithographed and photozmcogmphcd waps and plans
colored e - . 13746,
(Sd) J. F. BANISS, J. 0. N. JAMES,

Chief Drafisman. Assistant Surveyor Generval,
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APPENDIX.
Eugrasing Branck, Surveyor General’s Office, Annual Progress Reporl, 1875.

- T~ ]

Numé)lf:*r otf Atlus Atlas Sheets finished and ready for publication. When finished,

sheets.

2N.E Completed and ready for publication ... | December 18735.
34S. E Ditto ditto ditto ... | September
52 N. E - Ditto  ditte  ditto wl
93 N. E Ditto  ditto ditto ... | Navember

Sheets of the Indian Atlas that have been in hand for additions,

repairs and alterations.
D.E. 26 ... | Hill work repaired throughout s ... | May Y
» 40 .
, 41
» 42 ... |} Railways—Additions, &e.
w 43 .
. “ w |
,, 8b ... | Writing recut e o ... | August .
» 86 ... | Additions, title, &e. .. . " "
R ... | Writing reent and hill-work repaired w. | December
» 61 Ditto ditto ... | October "
,. 68 .. | Small corrections and additions ... . ... | September ,,
. 76 ... | Writing recut ... | November _,
., 77 .. | Ditto dilto - ... | October .
» 78 « | Railways and additions... - ... | June "
,» 80 ... | Writing recut ... | September .,
. 102 ... | Henvy correctiona and additions ... e ... | August .
» 106 . | Additions and alterations . ... | September .,
» 111 w | Writing recut and additional names engraved ... ... | April .
» Ditto ditto ... | December
. 116 ... | Additions and alterations .. | May "
., 116 - Ditto ditto ... T April .
Atlas Sheets in kand up to December 1875.
D.E. 17 ... | New survey of Bhawulpoor ; outline done, writing in progress.

» 31 Ditto ditto ditto ditto.
.y 57 .. | Writing being recut; in progress.
s 69 ... | Writing recut ; hills repairing in progress.
» 60 - Ditto ditto ditto.
. 67 w | New portion of survey of District of ICheree; outline and writing done,

correclions in progress.
» 72 w { Writing being recut; in progress.
s 73 .. | Heavy additions ; greater portion of outline and writing done, outline of

lnst new drawing in progress,
» 716 ... | Ropairing hills ; plate put down for other work.
. 79 ... | Writing being recut; in progress.
. 88 ... | Outline and writing done, corrections in progress. This is an exceed-

ingly heavy sheet.
. 94 « | Heavy addilions, new surveys, talooks of Budrachelum, Rakapili and

Kumummett, Nizam’s dominions ; outline done, writing in progress.
» 103 oo | Canals and additions done, writing being recut; in progress.
» 107 ... | New portion of survey ; parts taken out on plates, outline in progress.
. 108 ... | Additions, ontline and writing done; Hills in progress.
» 113 ... | Plate cleaned for heavy portion of new Survey District of Hazareebagh ;

’ outline done, writing just commenced.

» 119 .. | Outline nnd writing done of new Survey Mymensingh Hills ; in progress.
« 120 ... | Slight additions and the writing recut.
» 121 ... | Outline and writing done ; new survey of portions of the Sunderbuns ;

writing to old portion being recut.

Quarter Sheets.

88.W. Corrections done " -~ w | May.
MN.E. ... | Slight additions done .. ... | August.
MHNW. ... | Outline and writing done a8 far as drawing ; one-third done of the plate ;

in progress.
HS W, .. | Outline doue, writing one quarter completed ; in progress.
518, W. «.. | Rivers recut ; done . vee | July.
52 N. W, Ontline finished as far as drawing ; writing in progress.
52 8. E. Outline and writing done, full plate ; hills in progress.
528.W. Outline done as far ns drawing ; writing in progress.
53 N.E. Ouline and writing done ; Waiting orders,
53 8. E. ... | Additions as far as drawing done.
648. W, ... | Slight additions done.

72 N.E. +.. | Outline and writing done ; hills and jungle in progress.

72 N. W. Ditto full plate ; waiting orders.




Number of Atlne
Sheets.

125 N. W.
130 N, W.
130 8. E.

130 6. W,
131 N. W,

131 8. W.

37 plates

No. 3, Map of
India “
No. 2, India ..
Western Districts
of the Dacca
Division
Map of Oudh
Map of Sindh ...
Four Plates of
Map Headings
and Imprints...
small scales, §
chaing =1 inch,
for the Mathe-
matical Instru.

no

ment  Depart-
ment’ e
Index, Chart,

Grent Trigono-
metrical Survey

ob

( )

Quarter Sheets—continued. i
|
Slight additions, done. \

: Qutline done; writing in progress.

Ditto ditto. i

‘ Additions done.

|

Outline and writing done, Full Plate ; plate put down, wailing drawing ;
for hills. :

Outline done as farasdrawing ; writing in progress. |

Outline of new portion of survey done ; writing in progress. |

Outline and writing done ; hills in"progress.

Outline, writing and jungle of new survey done ;. hills about to be com-

1 wmenced.

. ! Outline and writing done ; hills in progress ; plate put down for other

) work.

.. ; Border cut plate projected ; outline done as far agdrawing ; writing about
]

.. Ditte

to be commenced.

ditto
hills in progress.

Outline and writing done as far as drawing; hills in progress.

OQutline and writing of new portion of survey done ; hills about to be put ;
in hand. '

Outline and writing of new survey done as far as drawing; lills in
progress.

ditto ; outline and writing done as far asdrawing ; :

Borders cut and guarter sheets projected, 12, 13, 22,23, 35, 36, 37, 9
S.W.an1lN. W, 91 N. W, and S. W, 92 N. W. and 8. W,, and’
130 N. W. and N. E. }

- Miscellaneous Maps and other work finisked and additions and |

correciions made. !

Four sheets engraved in the very best style, 64 miles = 1 inch ; outline
and drawing done; plates put down ; waiting fresh orders .« Published.
Additions for 5th edition finished. !

Outline and writing finished.
This plate is in hand for heavy alterations. i
Outline completed ; writing in progress.

Additions all done.

Done.

of India .. | Additions done.
Index to Atlns
Sheets « | Ditto ditto.
Duplicate seale for
Projection  of
Atlas Sheets ,.. | Done.
Small  seale of
miles for Indian
Atlne Done.
No. 1, Map of
India .. | Writing recut; done.
Scale for Marine
Survey ... | Doge.
Outline Map of
Tudin, No. 2 size | Done.
Plan of the Town of Calentta done as far as drawings.
Number of Plates in haud during the year 1875 R 133
Copper-plate Printing.
Proofs w 1,08
Transfers - 531
Impressions or copies ... 12,333
ToTiL IMPBESSTONS 13,904
(8d.) C. W, COARD, J. O. N. JAMES
b

Supdt., Engraving DBranch.

Wlen linished,

Assistant Surveyor General,
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Report by Carrain J. WATERNOUSE, Assislant Surveyor-General, in charge
Photographic Branch, dated the lst January 1876,

1. Axount or work.—The amount of work performed between the 1st January and the
31st December 1875 may be briefly summarised as follows : —

1,856 original maps and other subjecls have been received for reproduction; 1,264 transfers
have been made to zine, besides 27 to stone in the Lithographic Branch; 1,42,371 complete
printed copies of maps have been struck off, besides 2,868 silver prints, 704 carbon prints of
convicets, and 392 photocollotypes.

2. Procress.—The year just closed has been marked by increased activity in all branches
of the office, and though the outturn of printed maps, reckoned by the namber of pulls and
complete copies, is not quite so large as last year’s, which was quite an abnormal one, owing
to the demand for maps of the famine districls, it is very little less; but is far in advance of
the outturn of 1873, and very satisfactory for the small number of presses employed. The
increase in the number of originals and negatives has been in a great measure due to the
additional work entailed by the reproduction of the sheets of the Cadastral Surveys of the
North-West Provinees on the scale of 16 inches=1 mile, as will be explained hereafter.

3. A large amount of work has been done for the Quartermaster General’s Department in
connection with the Camp of Exercise at Delhi; and the great value of the photographic
process has been fully exemplified by the way we were enabled to assist in the production of
these maps from the latest and best materials of the recent Revenue Survey. As the 4-inch
survey maps contained a vast amount of detail that would have been misleading and useless
on a military map, blue prints of the sheets required were furnished to the Quartcrmaster
General, who then re-drew them in black iu a suitable style, and showing just the details he
required. These drawings were then returned to us for reproduction on the 4-inch and 2-inch
scales, the 4-inch being in 8 sheets, of which 520 copies on calico and 630 on paper were
printed, and the 2-inch in 2 sheets, of which 1,220 copies on calico and 630 on paper were
printed, the total number of prints being 12,900, besides 920 of two other special maps for
the same department,

4. During the year, considerable progress has been made in the reproduction of the Marine
charts, both for the Master Altendant’s Office and for the Marine Survey Department, and
these departments are thus enabled to issue the charts immediately after survey, with far
greater accuracy, speed, and economy than could be secured by any other method.

5. There has been an increase in the silver printing on account of work connected with
the Eclipse expedition to Camorta.

6. The carbon prints, which form a new feature in this year’s work, are of the life convicts
photographed previous to deportation to the Audamans, and are printed {rom negatives taken
hy a professional photographer for the Jail Department.

7. The small number of photocollotype prints turned out to complete the series of illus-
trations of the Caves of Cuttack, for Babu Rajendralala Mitra’s Antiquities of Orissa, does not
fairly represent the work actually done in this branch, which, I regret to say, has still been
chiefly of an experimental nature, as explained below.

8. The following table will show the comparative outturn of the years 1874 and 1875: —

1874 ' 1875, Difference. I;igf:;‘::ric"fggf_i' RaMarxks.
|
Originals R . 1.280 1,856 + 576
- . 1.933 3,339 + 1,406
Negatives { 520336 d.s. f. | 9R6F06d. e f1 | ... + 465970
= . 1 1.324 2,868 + 1,544
Silver prints U | 161006d. 5. £ | 284969d. 5. f. | L. + 123963
1,926 3300 | + 1,374
Photo-transfers { 527621d.5. £, | 982506 d. v f. | ... Ut 454885 !
Translers to zinc or stone 812 1.201 + 479 |
Number of pulls ... 1,57.600 155693 | — 1407 l
o of complete copies 1.53.242 1.42.371 — 10,871 i
“ of imprrssions 1,701,800
Photocollotype prints ’ 1,495 392, — 1,103
Carbon prints of life convicts .. . 704 |
! |

9. ExpensEs oF workiNG.—The approximate expense of working the office during the yenr,

imclusive of the Superintendent’s salary, contingencics, and the cost of stores, &c., as far as
knowun, has been Rs. 65,049-1-4.

10. The approximate sum to credit of the office is Rs. 83,361-4.6, so that there is a
uominal profit of Rs. 18,312-3-2,



(97 )

11. Personner.—There have been no changes of importance in the staff of the office, and
I am glad to again have to report on the excellent conduct and zeal of my principal assistants,
Messrs. J. Mackenzie, B. Mackenzic, J. Watson, Sergeant Harrold, Corporal Marshall, and
Syud Ishmael. The Native photographers and other assistants have also worked satisfactorily.

12. Prooxsses.— Papyrotype.—Experiments were again tried for obtaining photo-transfers
by Captain Abney’s papyrotype method, alluded to in my report [or last year, with the materials
sent out from England; but as it was not found to give better results than could be obhtained
by the ordinary method, and was not so simple to manipulate for our large work, it has not
heen adopted.

13. Photocollotype.—As stated in paragraph 7, the working of this process has not been
satisfactory, though Corporal Marshall has striven very hard to obtain successful results. I have
also given considerable attention to the subject myself, with the view of finding a composition
for the films that could be depended upon to give good results in half tones at all seasons of
the year, and particularly to find a method of printing from a paper tissue, which could be
insclated in the same way as an ordinary silver or carbon print and attached to a glass, zine, or
other metal plate when being printed from. Though the results thus obtained were uncertain
in working, they appeared to promise well, and I still hope that a good and certain mode of
working for this country may yet be found.

14. Carbon printing.—Under the orders of Government, experiments have been carried on
in earbon printing by the autotype process with the object of making permanent prints of the
photographs of conviets transported for life to the Andamans. During the hot weather some
difficulty was experienced in working the process, and after the rains it was found that the
pigmented gelatine tissue which had been kept heve through the wet season had become quite
1asoluble and useless. The experiments were resumed with fresh tissue at the commencement of
the cold weather, and, after a few trials, no difficnlty whatever was found in working the process:
successfully with the autotype tissue, or with tissue prepared here, and it is probable that, with.
the expertence and practice gained in the cold weather, the difficulties of working in the hot
weather may De overcome by suitable precautions. By transferring the print to the enamellee
paper used for collotype printing, instead of to the ordinary transfer tissue supplied by thd
Autotype Company, the brilliancy and finish of these prints is greatly increased, and they are
scarcely distinguishable from fine silver prints. This modification was suggested by Syud
Ishmael, who Las supervised the work. Having expended the small quantity of gelatine tissue
obtained from England for experiment, we have sncceeded in making very fair tissue here,
which, though not so good as that manufactured in England, has enabled us to carry on the
work by taking advantage of the cold season, and the power of thus being able to prepare our
own tissue may also be useful on occasion. The autotype process is exceedingly simple, and is
likely to be of great use in the office in replacing silver printing for many subjects where
permanency is an object.

15. CapastraL Maes oF THE NorTH-WEST ProviNces.—Orders having been received from
the Government of India, sanctioning the reproduction in this office of the maps of the Cadastral
/?urveys of the North-West Provinces gn the scale of 16 inches=1 mile, a small commencement .
of the work has been made, and ?@éheets have been reproduced during the year. Owing to
the pressure of ordinary work on the  limited resources of the office, the greater part of this
work has been done as extra work at a cost of Rs. 2,617-15-3, which has been paid by the
North-West Provinces. This commencement is only a small fraction of the number of sheets
turned out annually by the four parties now working in the North-West Provinces, estimated at
between 3,000 or 4,000. To enable us to deal with this enormous addition to the work of
this office, a large increase of establishment and appliances has been lately sanctioned by the
Government, and arrangements have been made for training the new establishment and getting
through as much of the work as possible, pending the receipt of the additional apparatus and

plant specially indented for from England.

16. Several trials have been made of a method of drawing the sheets of the Cadastral
Surveys with the liquid lithographic ink prepared by Captain Abney, of the School of Military
Engineering, Chatham. The sheets were drawn by the executive officers in recess quarters and
sent down for transfer. It was hoped that by this method it might be possible to dispense
altogether with photography, thus simplifying the work of reproducing these maps, and mate-
rially reducing the cost. Some preliminary trials in this office were quite successful, but in
practice the resalts have not been altogcther satisfactory, and further experience is still required
hefore the system can be definitely introdueed.

17. Hanonoox or Torogaruicar, Duawing ¥or Invia.—In my last report T expressed the
hope that, the second part of this work might be finished during the year, but I greatly regret that
it has not heen found possible to make much progress, owing to the steady demands of current
and more urgent work on our time and presses throughout the year, Six plates have, however,
been printed off ont of about thivty, and every effort will be made to complete the work as soon
as opportunity permits. By the kindness of Coloncl Walker, . E., Superintendent of Great
Trigonometrical Survey, T have been able to inclnde some excellent specimens of the Topogra-
phical maps of the Great Trigonometrical Survey. °
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18. INTRODUCTION OF THE METRIC SYSTEM OF WEIGHTS AND MEASURES.—It has been found
that the use of the ordinary English weights and measures causes cousiderable inconvenience in
keeping the store accounts of chemicals, from the fact that chemicals are 1:ecglved iu'avoir.
dupois weight and expended in troy. Ihave, thevefore, made an arrangement fqr mtrodu(.:mg; the
French system from the commencement of the current year, so that chemicals received on
indent from England in metric measure will be issued in the same way, thus avoiding all
confusion and simplifying the 2ccounts very much.

19. THEe Ecuipse oF Aprit 6TH.—Almost immediately after my return in January from
photographing the Transit of Venus at Roorkee, intimation was receive'd from t}}e Government
that my services would be required to take charge of the photographic operations connected
with the observation of the total solar eclipse at Camorta in the Nicobar Islands, Preparatory
worl in spectrum photography, and in trying methods of preventing irradiation, besides the
necessary arrangements for the expedition, occupied all the time I could spare from current
work till the 10th March, when the expedition started. Unfortunately, we were prevented
by heavy clouds from taking any photographs of the eclipse or other observations at the time
of totality, and the expedition returned to Culcutta on the 18th April. Though the expedi-
tion failed in its object, some useful experience was gained, which may be of value on another
ocecasion, and has been detailed in my report on the operations of the Indian party.

20. ExperiMENTAL WorK.—The photographic work and reports connected with the Transit
of Venus and the eclipse took up a good deal of my time during the first-half of the year, but
since then I have commenced some experiments upon electrotyping engraved plates with a
view to the production of electrotyped duplicates of the plates of maps in various stages. It
is to be regretted that the calls of work more immediately connected with my own depart-
ments of the office, and the want of suitable assistance and appliances for carrying out the
electrotyping process on a large scale prevented my carrying out my experiments fully,
because the process would be of inestimable value in saving wear and tear of valuable original
plates, and for providing copies of general standard maps in various stages of their progress
without the trouble and expense of re-engraving them.

21. In connection with some photospectroscopic researches on coloured collodion films in
which 1 have been engaged—first in connection with the eclipse observations, and afterwards
with the object of finding a method of rendering collodion films more sensitive to the so-called
non-actinic colours and thus enabling colored maps or drawings to be photographed with
better results than at present—I have discovered a method of making reversed negatives which
may, perhaps, be turned to useful account in the practice of the carbon and collotype processes.
It 1s dependent on the well-known property of the red rays of the spectrum to reverse, or undo,
the action of light already impressed unon a suitable sensitive surface, which, in this case, is
a dry plate prepared with plain bromised collodion, and stained with an aniline blue dye. The
plate is first exposed to diffused light for a moment, then placed in a pressure frame under an
ordinary negative, and expused for about 20 minutes to the full rays of the sun, passing
through a sheet of ruby glass. On developing the plate with the ordinary alkaline developer,
it will be found that the parts acted on by the light passing through the red glass are frec
from deposit in proportion to the translucency of the negative, while the parts entirely protected
by the darlt parts of the negative develop to full strength by virtue of the preliminary
exposure to light.
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Statement showing Cost of working the Photographic Branck of the Surveyor-General's Office
Jrom st January to 3ist December 1875,

Number of
Dxz. complete | Rs. A. D, Ra. A P
copices.
.
Topographical Survey Maps 25,770 (23,175 9 O | Superintendent’s salary from let Jan-
uary 1875 to 318t December 1875 ... (13,698 6 6
Revenue Survey Maps 29,390 (30,507 21
Sanctioned establishment from ditto
Cadastral Survey of N. W. P. 10,050 | 5,025 0 0| to ditto .(2,091 4 3
District Maps 2,415 2,6:12 8 6 | House-rent from ditto to ditto 4200 0 0O
General Maps 1,376 | 1,610 9 6 | Contingencies 3,030 4 6
City and Cantonment Plans 6,140 | 8,157 8 0 | Chemicals and Stores received from
England, as far as known 7348 1 5
Miscellaneous Maps, &e. ... 60,120 | 5,181 12 8
Chemicals received from Government
Anastatised ... 5480 | 3607 80 Medicnl Store Department on emer-
gent indents 236 8 6
Zincographed 1,630 227 13 6
Cost of Paper 15444 B 2
Silver prints ... 2,868 | 2,745 13 3 .
Balance in favor of the Department ... [ 18,312 3 2
Photocollotypes 392 392 00
Carbon Prints of Life Convicts 704 88 00
ToraL 1,46,335 | 83,361 4 6 83,361 4 6

dbstract of work performed in the Photographic Branch of the Surveyor-General’s Office
Jrom 1st Jenuary lo 3lst December 1875,

@ B & 2
E & TrINTS. S % 3 ¢
bS] F £ = =
H i: S ES g
o
Maps PHOTOGEATPHED. | B # | wi g | 4 . = "f 5 REMARES.
55 5505 o | % |dg| 2 | 58
Ec|Ex|=| 2 | B |28 5 | &%
z° 2% |8 | @ | & |8 Z z
Topographical Maps 191 | 311 956 | 322 | 155 | 24,430 | 25770
4,000 Anastatic.
Revenue Survey Maps 678 11,138 40 11,128 | 331 | 41,900 [ 33,700 { 310 Zincographs.
Cadastral Map, N. W. DP.... | 486 |1,144 1,198 | 508 | 19,450 10,050
District Maps 4 14 14 9 4,705 2,665 250 Apastatic, 4 stone.
= 480 Anastatic 1
General Maps 20 71 3 78 25 1 2,756 | 2,066 { 210 Zi.ncogrnphs} stone.
City and Cantonment Plans 36 119 101 a7 9,020 6,140 2 stone.
Miscellancous 441 | 542 |392|2,469 | 469 | 179 | 51,619 | 61,980 20 stone.
Anastatic transfer 47 ...
Proofs 1,813 | ... .
|
ToTAL 1,856 | 3,339 |392|2,868 | 3,300 | 1,291 1,65,603 ll,42,371
CALCUTTA : (Sd)  J. WATERHOUSE, Capfain,

;

1st January 1876.

Aust. Surveyor-General, in charge Photographic Brancﬁ.‘
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Report by Capratn J. WATERHOUSE, Asszstant Surveyor-General, in charge Lithographic Branck.

1. The amount of work turned out during the year, as compared with the previous

year, is shown in the table below :— .
s —————— = -
SUDJECTS. l 1874. t
New drawings executed on transfer paper 27 185
Ditto exeented on stones 37 22
Color stones prepared 142 146
Subjeets printed .. . 602 472
Complete copics es 2,14,153 1,93,449
Pulls . 2,77,601 1, 87 352
Sheets of forms, &c., for t\‘po 2,100 2,171
Complete copies e o 1,95,876 1,98,986
Pulls ... 3,28,583 8,03,591

There is some falling off in the drawing and printing branches, which is par tly to be
nccounted for by the cht that last year’s outtum was unusually large, on account of the
increase caused by the demand for maps of the famine districts, and partly that, owing to
the completion of the barrack plans, and the abolition of the establishment kept up for that
purpose, there has been less draftsmen’s worl and consequently less for the printers.

3. The cost of the establishment and contingencies amounted to Rs. 40,822.6, or
Rs. 204-13 more than last, year, which is accounted for by the increase of Rs. 50 per mensem
on account of house-rent.

4. During the year good progress has been made in color-printing, particularly as applied
to the cololmg of the enu'raved <heets of the Atlas of India and other departmental publica-
tions. ‘The demands from the Geological Survey and other Departments have not been quite so
large as usual, and no new large or important colored maps bave been undertaken. Two plates
)Ilushatmrr the “ Fungus Disease of India,” executed by Mr. Lepage for the Sanitary Com-
missioner’s Report, are excellent specimens of chromo-lithography, and are said by competent
Jll(]"‘es to compare well with works of a similar kind executed in England.

Among the principal maps in hand during the year may be mentioned the new map of
Simla, on the scale of 8 inches = 1 mile, reploduced in four sheets, with chalk hills, from the
original Indian ink drawing by Captain G. Strahan. Of the four sheets, two have been com-
pleted with hills, and the Till drawing of the remaining two sheets is rapidly progressing, so
that it may be hoped that the complete map will be rendy for issue before the commencement
of the hot season.

6. Messrs. Jevezy, Niven and Lepage continue their good service and zealous attention
to their dutics. The conduct and progress of the Native draftsmen and other assistants have
been satisfactory. .

Abstracts of the Drawings execuled in the Surveyor-General’s Qffice, Lithographic Branch,
from st January to 31st December 1875.

New Maps, &c., the Lithographic Drawings of. - 'No.of
Scale. which \Bere completed duriﬁg 5]0 present ygnr. Size. iShects. Ruxanxs,
GENERAL Mars.
B miles = 1 ineh | Eastern Bengal, Sheet No. 8 ... | Imperial 1 | Re-drawn.
) " Western Hengal, Sheets Nos. 14, 18, 19 and 20 ... | Ditto 4
32 miles = 1 juch | North-Western Provinces .. Ditto 1
Index to the Sheets of North-Enst DlVllen Central
Provinces Topographical Survey . Foolscap 1
Index to the Sheets of Bhopal nnd Malwa Topo
graphical Survey Ditto ~ 1
Judex to the Sheets of Gwalior and Central Indin
Topographical Survey ... Super Royal 1
Index to the ¥heets of Rajputana Topogmplmnl
Survey Ditto 1
Tndex to the Sheets of Khondesh and anl)m
Native 8tatex’ Topogmphical Survey Foolscap 1
S miles = 1 inch - Index to the Sheets of District Chanda ... | Atlas . 1
: 12
!
; Distuicrs.
4+ milex = 1 inch | District Maldah— correetions, boundaries, margin
lines drawn . - "... | Super Royal 1)
District Moorshiedabnd | .| Atlns . 1| Uy plate truns-
o w Catleek . | Ditto 13| fer from en-
. Bhungnlpore .. .. | Double Elephant,... 1| graved plates
Patna ...t tmperiad . 1) of the Atlas
! r———| of Indin.
| [
! .
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Abstract of Lithographic Drawings.—continned.

Seale New Maps, &e., the Lithographic Drawings of ! Size. No. nf‘
’ which were completed during the present year. | Sheets,
REVENUE SURVEY Marvs. i
1 mile =1 inch | District Moorshedabnd, Sheets Nos. 5, 8 and 10 ... ! Double Royal 3
”» » »  Nowgong, Sheets Nos. 5, 6, 7, 9,10 and 12 ! Ditto 6
» » »  Chandu, Sheet No. 15, o portion drawn . | Ditto 1
“ » w  Sonthul Pergunnahs, Sheets Nos. 1, 2, 4, 6
14 and 16 Ditto [
4 inches = 1 mile| Hooghly River, Sheets Nos 1,238, 4 nnd 7 Atlas 11
" » No.6 Antiquarinn 1
" ,» Nos. 8,9, 10, 11, 12,13, 14, 15, 16
and 17 | Tmperial \ 10
| !
| i
Prans. ;
H I
4 inches = 1 mile| Simla and Jutog, with Index Atlas !
8 , =1, Ditto Sheets Nos. 1, 2,3 and 4 outline | Ditto I
" » Ditto ditto  Nos. 3 and 4, chalk hills... | Ditto - I 2
[ 1
MISCELLANEOUS DRAWINGS. i
Various scales Bengal Government Maps and Plans ... Various rizes 13
» » Foreign Department Maps and Plans ... Ditto 19
" » «+ | Aveheeological Survey Plans and Drawings Ditto 6
» » .« ) Telegruph Department Dingrums . .. | Ditto 8
» » ' Department of Revenue, Agriculture and Cmnmclcc
* Maps, Plans, &e. Ditto 4
» » g : Miscellineons Maps, Plnns, &e. .. | Ditto 95
. . |
, ) i 145
: Total 207 l
‘j (‘oLORING.
: Colour
| stones. |
32 miles = 1 inch | Preliminary Map of Bombay Presidency Double Elephant .. 9
4, =1, Indion Atlas, Quarter Sheets, 34 8. E. and 53 S. h Hulf Sheet Atlnq., 4
128 ,, =1, | Hand Map of India, No. 2 Tmperinl . 4
8§, =1, Muop of Western Bengal, Sheets Nos 13, 15, 19
and 20 Ditto 10
8 miles = 1 inch Map of Iun:tnrn Bengnl, S]lcets Nos. 7 8 md9 ... | Ditto 4
» » Map of Assam and North-Eustern Frontier, Sheets
Nos. 1, 2,3 and 6 . Ditto 5
16 miles = 1 inch | Map of North-Western Pro\'mcca, in fmu' Sﬂhnns Ditto 8
Index to the Sheets of the Atlas of Indin Ditto 1
Index to the Sheets of the North-Fast Dmsmn,
Central Provinces Topographical Survey Toolscap " 1
Index to the Sheets of the Ganjam and Orissa (ol(l
series) and Vizagapntam Agency and Central
Provinces (new scries) ... Super Royal 1
Tudex to the Sheets of the H]lopnl and Malwa Topo
graphical Survey Foolsenp 1
Index to the Sheets of Khandesh “and Bomlmy
Native States Topographical Survey Ditto 1
Index to the Sheets of Rujputana Topogrnplncnl
Survey Super Royal 1
Index to the Sheots of G\\nlmr and Ccntml India... | Ditto 1
4 miles = 1 ineh | Map of District Maldah ... ... | Ditto 1
» » Mnap of District Moorshedabad Atlns 1
2 , =1, Muyp of Distriet Saugor, Sheets Nos 1 2, 3, 4; 5
and 6 Super Rayal . 6
32 , =1, |Mapof llcngnl " Dehar and Orisen Double Lluphnnt 3
32 , =1, Sketch Map of Indin, Sheets Nos. 1, 2 3 4, Snnd (' Ditto . 19
aZ ., =1, Mnp of Novth- Westorn Provinees, under the juris-
diction of the Licutenant-Governor, to illuatrate .
the Administration Report Linperial 2
128 =1, Map of Indin, Nos. 1 and 2, showing Fnc.toncs, Ar- .
"’ renals, Magazines, Depots, &e. Ditto 6
15 =1 , |Muap showing the Gongrnplmnl Distribution of the
" Ficus Elastica in Assam Atlas 3
128 =1 , Map of Tndin to illustrate the Annual Tteport of .
" the Sanitary Commissioner for 1874 Imperial 1
16 =1 , Mups of Enstern and Western Districts of I)ﬂCLn
o Division Half Sheet Impcrml 2
Sottlement an ‘of Dist it Bharaich, Nos. § and 8 Imperinl 2
:: Map of District Burdwan, illustrating Fever . Ditto 3
" \[“]. of Tenasserim, shewing the proposed bound-
aries for the Government Forest . Ditto 1
“ Sketeh Map of the Talands of Day of ]!cngnl Half Sheet Atlay . 2
" Sketeh Map of Ajmere und Mhnirwarra ... | Half Sheet D. Ru) 11 3
- Map of Buxn Plain Heserve « | Foolseap 4
" duide Plan of Simln and Jutog - | Atlus 1

RemMAnRks.,
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Abstract of Lithographic Drawings.— comcluded.
New Maps,, &c., the Lithographic Drawings of . No. of
Scale, which were complttc(l durmg]l’;hq. present ‘ygrjnr Siro. colour | REMARKS.
stones.
CoroRrING.—coutinued.
Various seales ... | 9 Military Mays v ... | Various sizes 9
Roundary Map ... | Foolseap 2
Teld Map ... ... | Hulf Sheet Foolscnp 3
Plan of Juggernath or Purl Foulu.np 3
Rough Sketch Survey of Bahreyn Islunds e 3
Wreck Chart of the Coast of India for 1875 Specil\l 1
Course of the Cyclone of the 15th and 16th Octo-
ber 1874 in Indin 3
Chart No. 1, showing Dlstrlct Police ]leturns of
Fever Mortolity -~ ... ... | ... 2
Chart No. 3 A, showing Rmnfn.l] the Fl\\ctuntlon of
the Sub- sox.l Water, &e. 2
Chart No. 3 B, showing Rainfall, &e... 2
2 Plates of Fungus Discase, Nos. 1 and 2 5
3 Tclegraph Diagrams, Nos. 4, 6and6 .| ... | 3
142
CoLoRING OF (IEOLOGIOAL Maps,
} inch = 1 mile | Qeological Map of Trans-Indus Salt Region ... | Double Roynl 1
256 miles = 1 inch | Map of India, showing the present state of progress
of the Geological Survey, 1875 ... «». | Foolscap 3
4
146
ABSTRACT.
General Maps ... .. 17 Sheets.
Revenue Survey Maps " 38 "
Plans - "
Miscellaneous memg‘s .1 la "
Color Stones prepared L6,
Total . 353 Sheets.

Abstract of Printing erecuted at the Surneyor-General’s Office,
the year 1875.

Lithographic Branck, during

No. of | No.of | No. of
° Svpsxcrs. Sheets. | Copies. | Pulls,
larmograrmic Beaxcn.
District and Genernl Maps 16 3,317 7,033
Index Maps s 9 4,420 7.328
Revenne Survey Sheet ans, 1 mlle = 1 inch 54 14,352 19,686
Plans 1 355 710
Reprints 151 77,697 38,694
Miscellaneous ans 53 20,604 34,573
Plans, Skeh:lxes &.c 188 71,942 75,980
Geologlcnl Maps ... 1 862 3,418
Total 472 11,93,419 | 1,87,352
TYPE DEPARTMENT.

Departmental Orders, &e. LT 26 4,776 6,435
Mecmoranda and Forms for nse nf the Dopnrtment 521 |1,29,944 | 1,67,353
Forms of Topographical and Revenue Surveys 71 57,735 | 1,10,207
Transfers of Headings, Foot-notes, References, &e., tu pubhshed ans 1,653 6,632 19,696
Total 2,171 {1,99,986 | 3,03,591

Statement of" Cnst of the Lll/mr/rap/br' BI‘I"I(‘/I, aS'urvei/or-Genfml’a Oﬁce

Rs. A D
Termanent Establishment 34,968 2 i 3
Contingent Expenses 4946 .| 15" 3
Extra Coutingencies 1,617 4! 6
Total 40,822 [ | 0

(]

CaLcurra : (8d.) J. WATERHOUSE, Ceptain,”

18/ January 1876.

Asst. Surveyor-General, .
in charge Lithographic Branck, 8. . 0!
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